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Explanatory  Note 

Illustrated  articles  are  niiirked  with  an  asterisk 

(•I  book  notices  with  a  dagger  (t).  Cross 
references  to  a  particular  initial  word  may  apply 

also  to  its  derivatives.  The  cross  references 

condense  the  matter  and  assist  the  reader,  but  are 

not  to  be  regarded  as  complete  «;  Vmt-hisive.  ho, 

if  there  were  a  reference  from  "MilUng  to  Jigs 
and  fixtures,"  and  if  the  searcher  tailed  to  flud 
the  remiired  article  under  the  latter  topic,  he 

should  look  through  the  "Milling"  entries,  or 
others  that  the  subject  might  suggest,  as  he 

would  have  done  had  there  been  no  cross 

reference.  In  the  series  on  "United  States  muni-
 

tions" will  be  found  many  sorts  of  detailed  oper- 
ations not  indexed  under  their  special  classes  of 

work.    

Following  is  a  list  of  the  pages  included  in  the 

several  numbers  of  the  volume,  by  date : 

'uly      6   pages  ^1-44 

„       in   '.'.'.'.'.'.'...    "  89-132 
,.      „            ■•         i:):i-lT(i -'    ■•  17T-220 

^^^-     ,„   ;:..     "  221-264 
\".    "  265-308 
.;;   ;..    •       309-352 

„       ,1   ;      "  353-396 

^.?^-      '.   ;...  "  441-484 
„       ,?          ...  "  485-528 
„       ;i           "  529-572 

n-t         5   ■.■.".■.■.".■."...■.    "  573-616 "??•      ,0                        ....  "  617-660 
„       ,0             "  661-704 
,.        ifi         "  705-748 

.,„„        ,           "  749-792 
f^""-       i    ■•  793-836 

„       ,R    "  837-880 
iS            .  "  881-924 
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A    L.  A.  M.— Any  lead  and  mesh   281 

Accident.     See  also  "Safety." 
Accident-hazard    rulings,    Penn.    «« 

Accidents,  Causes   of   Calif,   machinery.     Al-  ̂ ^^ 

Accidents',  'ioiig  'service  and  ;  Auei's  statement  1138 
Acet.vlene      See  "Welding  and  cutting 

Adapter  for  chuck  in  tailstock.     Parker..  ..'10
44 

Adapter,    Making    12-in.    she"- ■■,■•,■•••  •V.rt 
Advertisements,  Plea  for  signed  help-wanted. 

Charles  602.  Beer        ......  ^ .  ■■■■■  »»•> 
Advertising  for  machine-shop  help.  Mistakes 

in.     Cooley     ;•.•■.•,•••.•.   
Aeroplane.     See  also  "Aviation. 
Aeroplane  construction,  Standardizing.......  za» 

Aeroplane  engine.  Machining  Aslimusen.  Maw-^^^^ 

Aeroplane  'engine  work,  Curtlsa   •  •  •**1^?'  *'^^ 
Aeroplane-motor     parts,     Thomas,     Precision 

work  in  mfg.     Colvin   ■■■W't" 

Aeroplane  mechanic.  Some  work  required  of— 
Electrical   and  safety   wiring.     Hudson....  '^f 

Aeroplane-propeller     problems     125,    Aklmon 
300,    Relter       V  ■  v  ••••.,•  ••,•%■ 

Agricultural     machinery,     Reaming     ]ig     for. 
Kobenolt  •455,  Johnson    »^' 

Air.     See  also  "Pneumatic."  ,     . 
Air  arbor  press.  Hannifin. .  .^.  .....••■•  •••••   "'* 

Air    compressor,    Sullivan    Twin-Angle    C""-  ̂ gg pound        *7m 
Air  hoist,  Ingersoll-Rand    •  •      '" 

Air-operated    clutcli    shipper.      Watts     4^' 
Air-operated  steam  hammer,  Buffalo   >•;,„;„ 
Air-operated  vise,   Hannifin     i"J" 
Air  press  for  car  repair.    Hicks . . ... . .  •  ■   ^»? 
Air-pump    piicklng-ring    chuck.      Stewart....  9

uu 
Air    resistance    to    projectiles     •  ;  '•" 
All-around    mechanic    and    what   becomes    <>' 

him.     Abones     •  ,•■   JVfV 
Allowances  and  force  fits.     Weaver     ^^J 
Allowances    for    fits       Potter      o«J 
Allowances   for    punchings.      Starker     o»i 

Alloys,    Note    on      51° 

Alloys,   Liglit -weight,   in   Zeppelins     ^" 
Aluminum  as  bearing  '•"^^'^■- •■■■■:■■■,■■■,■  ■   Jqc 
Aluminum  castings.  Manganese  for  hardening  

.Wb 

Aluminum    chips,    Melting.  ............  ••■••  »<"> 

Aluminum,    To    prevent   wheel    loading   when 

grinding.      Hansen    646,   Jacobs.   »i' 

American    Foundrymen's    convention   a'^ 

American  Inst,  of  Wei(:ht,s  and  Measures. ..  .1100 

American  Locomotive  Co.,  Making  IS-'b- S?!*-  „„ 
ridge  case.    Mawson   ■  •  ■  ■  •  •  ''\'l'„ 

American    machine    shops    abroad    after    the 

war.      Bagenrieux    477,    479,    Spaander....  693 
"American    Machinist"— Usable    mathematics 

786,  Christmas   gift   :■  ■ .,;- ' • ' UU^'r 
American     Multigraph     Co.— Loading    primer^ bodies    

Page 

American  Soc.  M.  B.     See  "Engineers." .\merican    Soc.    Testing    Materials     143 

.\mmiinitiou.     See  "War." 
Angle  plate.  Adjustable.    Robbins   •llD90 
-Vngle   plate,   Surface-grinder.     McCray   •428 
Angle  plate.  Use  of,  on  faceplate.     Williams. •557 
Angle   plates,  Accurate.     Gee   •473 

Angle  plates.  Setting      Strom     •Se  " Angle    s<iuare,    "All-ln-onc"   •SSS 
Annealing.      See    "Heat-treatment." .\nti-efHoiency    legislation   81,    347 
Anvil-holding  straps  ;  stock  gage   ^711 
.\|iplyiiig  on  printed  form  for  position.     Hol- 

aday  004,  Spaander    962 
Appraisal   value      Piez   1050 
Apprentice  and  his  father.     Davis   871 

.\pprentice   question  from   apprentice's   view- point.    Silverman      999 
Apprentice's  experience.  Coop.    Field   386 
Apprenticesiiip     and     all-around     mechanic. 

Abones      1020 
Apprenticesiiip,    Practical — Conference    board  391 
Apprenticeshiii — Where  are  the  good  mechan- 

ics?    Young  men  of  today.     Brophy  et  ah 
236,   269,  390,   432,   475,   518,  563,  603,   605, 

695,   "83,   935,    1144 
ArhDr.     See  also  "Mandrel." 
Arbor  for  maclUning  rollers.    Hampson  ^244. 

Hunter  'SIS,  Jorgenson   •1094 
Arbor    press,    Eames    adjustable   ^744 
Arbor  press,  Hannifin  air   •614 
Arbor,  Spider,  Small-shop.    Strom   •les 
Arbors,    Expanding — Small-shop    notebook. ..  ̂ 535 
Arbors,   Expansion.      Greene   •SOS 
Arc-milling   fixture,    Oleason   •265 
.\rc  planing.  Tool  lifter  and  feed  for.     Deist. ^735 
Are  you  keeping  step  in  siiop  ?    126 
Armature-disk  dies,   etc..   Century  Elec.    Co., 

•661,  •705,  ̂ 769,  ̂ 793 
Armature-punching  mfr.     Starker   'SOS 
Armature-slot    taper    gages.    Hinged    tlltlng- 

parallel  for  making.     Dickerman   *138 
Armor  plate.  How  shall  we  get  our?    170 
Arrangement    and    maintenance    of    macliine 

tools      Conover        105 
Art   Smithing,   Practical  Forging  and.     Goo- 

gerty      tl75 
Art  work.   Blacksmith  and  coppersmith,  Bor- 

den's, of  Lipe  Co.     Dixie   ^207 
Ashmusen  aeroplane-engine  work   •230,  ̂ 314 
Assembling  machines.  Ammunition-parts,  Berg- 

gren   &   Pearson   ^394 Austria-Hungary,  Trade  prospects       61 
Automatic.       See    "Screw— Screw    machine," "Lathe,"  etc. 

AUTOMOBILE 

  A.    L.    A.    M. — Any   lead   and   mesh.      Mc- 
Pherson       281 

— Bolt,     Brown     automatic     lubricating,     for 

•  spring   shackles,   etc   ^394 
  Brake-lever  assembling — Knurling  tube  for 

forced  fit   109? 

— Clutch,  Campbell  high-speed   •I?! 
—Continental    Motor    Co.'s    work— Broaching 

connecting-rod  ends    .^182 
  Cylinder  grinder  and  boring  machine  made 

■from   lathe.     Barrett   ......1133 
—Drilling    machine.    Langelier    multiple,    for 

Wilys-Overland  motor  sleeve  oil  holes.. 'aso 
-Engineers.  S.  A.,  to  standardize  aeroplane 

construction   259,   Names  for  auto   parts 
697,  7S5,  Changes  in  thread  standards. .  .1143 

—Ford  auto  output  figures   ••  I'O 
—Ford    Methods    and    Ford    Shops.      Arnold. 

Faurote      ■  •   J"!; 

—Garage   equipment— Inquiry.     Fama.   104J 
-Gears,    Treating    chrome-nickel    steel    lib 

—Hub.    Progressive    dies    for    pressed-steel. Walters  ^411.  Greenleaf   ••  '81 

—International  Motor  Co.'.s  Mack  plant  tools 

for    truck    parts.      Mawson    •364,    '402 ■^     .M6,  •974,  '1018,  •lOOO,  ̂ 1104 

— Mollne  auto  jigs  and' fixtures.     Colvin   *I33 — Motor-truck    army    shops       J» 
—Muffler-cup    die.      Jones.......    |ZJ 

—Rochester  bus-motor  work.     Bowen   '800 

Avlntlon.     See  also  "A8roplanc." Aviation.     An   era    In . . . .   •  ••••■""■;.;:'■'  »ij 

Aviation- Light-weight  alloys  in  Zeppelins...  244 B 

Babbitt  furnace,   SpeclaL     Baldwin   „,•,•**** 

Babbitting    problem— Mandrel    sprung.      Wll- 
llamson  •lOO,  Johnson  390.  Harrison  ...  520 

Backing-off  machine.  Becker  formed-ratter.  .
•9  1 

Backing-ott  machine,  Cleveland  cutter .....  ̂
699 

Bakelltc-Micarta    gears    and    pinions,    We3t-^_^^ 

BaUinc"e,'' Ai>ro'  'propeller '  IK. '  'Akimoff  '  300.^^^^ 

Ba"lncrng'cr'anks'h.aft'' flywheel' 'and  reversing gear.  Sterling  marine  engine     "',o?« 

Balancing  machine,   Small  D.vnamlc    zjb 

Balancing  washer,  Munning-Loeb   
 •>■•» 
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Ball    anvil,    Micrometer.    Sundkvlst     *:fi 
Ball-bearing    cups.    Indicator    (or    race    in. 

Hendricks      •395 
Ball-bearing  design.  Trouble  from  Irrational. 

Colvin         204 
Ball    bearings.    Making   Hess-Bright    annular 

•mot.  •1082.  •1112 
Ball   bearings.      Sweet   'lOS? 
Ball   centers   for   taper   turning   '358 
Ball    thrust    bearing,    Rochester   ^877 
Band,    Copper,    turning    machine,    Jenckes.  .•128 Band,  Shell,  lathe  air-operated  clutch  shipper. 

Watts      ^427 
Banding  I-lb.  shells   •181,  ̂ 162 
Banding   12-ln.    shells   ^489 
Bands,    Copper,    Making    for    S-ln.    shells. 

.Tones       •254 

Bandsaw.     See  "Saw." Bar-stock  rack.     Little   'SSS 
Base-plug    wrench,    Holden-Morgan    mechan- 
ical     •483 

Base   plugs.  Trimming  shell.     Watts     •75 Bayonet    scabbards.    Making,    by    Worcester 
Pressed  Steel  Co.     Mawson   •24.'!,  •287 

Bayonets.   Types   of   U.    S   •579 
Beam    ctmipass.    Compass    and    T-square    as. 

Titus       *951 
Bearing,   Adjustable.     Lorch   •205 
Bearing,    Bail   thrust,    Rochester   'S?? 
Bearing,  Crossland  roller   ^482 Bearing.   Hot,  treatment      Wood    217 
Bearing  metal,  .\lumlnum  as    170 
Bearing    design.       Sweet — Ball     and     roller, 

•1027,     Bearing     design     and     lubrication 
•1071,    Sliding   surfaces    of    machines   •UlS 

Bearing  work,   Newton  4-splndle  boring  ma- 
chine for     ^1139 

Bearings,     Ball,     Making     Hess-Bright     an- 
nular  •lOOl,   •1062,   •1112 

Bearings,    Caring   for   small-shop — self-align- 
ing bearings  with  flexible  coupling ;  oil  and 

grease   tests.      Van   Deventer     •SI 
Bearings,   Lubrication   of.     Knight    847 
Bearings,    Starting   effort   of   I-beam   trolleys 

with  Hyatt   roller   and  other.     Llebermann^668 
Beauty  In  machine  design    616 
Becker  millers    Mfg.  •448,  •494,  •5.32,  ̂ 542,     601 
Belgium,  Machine  shops  for.    Bagenrieux  447, 

479,  Spaander       893 
Belt-cutting  devices.   Small-shop   •OSl 
Belt  shifter,  Cincinnati  planer   *3t» Belt    shifter    for    tool    grinder.    Automatic. 

Hendricks      ^429 
Belt-tension  machine.  Tabor   •SCO 
Belting,  Leather.  Care  of.  in  shop  service   345 
Belting.  Leather.  Purchase  and  Inspection  of    72 
Belts.  Care  of  leather — Splicing,  etc.     Bene- fiel       217 

Belts,    Placing    tight.      Holaday    ̂ 665,    Tate. 
Runge       ^1045 

BelU,   Slitting.     Scott    514 
Belts.   Victor  endless   fabric.    SOS 

Bench  lathe.     See  "Lalhe." 
Bending.     See  also   "Press." Bending  bayonet  scabbards  •247,  Springs   •290 
Bending    die.    Edgewise.      Pusep   •997 
Bending  fixtures.  Hand,  for  wire  spring,  etc 

Breitschmid   •lO,  •514 
Bending  tool.  Simple  hand-operated,  for  mak- 

ing tubes.      Eyles     'TT 
Bending  with  flatter  and  blocks   •TIO 
Beryllium,  Properties  of    150 
Best   way  to  do  certain  things — Discharging 

from    spindles.      Hutchinson    •SS 
Bits.  Holder  for  grinding  tool.     Darling   •107S 
Blacksmith  art  work.   Borden's,  of   LIpe  Co. Dixie      ^07 
Blacksmith  devices.   Small-shop   •110 
Blacksmlthlng— Practical     Forging    and    Art 

Smithing.      Googerty   tl75 
Blake     &     Knowles     Wks.,     Building    turret 

lathe  at  •54,  ̂ 144,  •270,  Boring  cutter. .  .•240 
Blanking  dies.   Laying  out.     Blves     ^34 
Blocks,   Step.     Darting   •SSS Blueprints   without  tracing.     Corey   35,   Dew 

212.  Guyler  738,  Gourrennec    871 
Bluing  bayonet  scabbards   ^287 Boiler-code    administration.    Penn    480 

Boiler   shop   of   "Prometheus"   '547 
Boiler.   Wlnslow  metal-melter   •177 
Bolt.  Brown  automatic  lubricating,  for  auto- 

mobile  spring  shackles,   etc    •394 
Bolt  coupling.     Darling   •SSg 
Bolt-cutter   jaws.   Floating.      Stevenson   •736 
Bolt    storage.    Neat.    Santa    Fe    shop       •S 
Bolts.  Making  automatic — Tlme-rtudy  results. 

Scrlbner        *9S 

Bolts,  Quick-detachable  planer   ••SO Bonus  wage  plan,  Bullard   Ull 
Bonus    work.    Remington    typewriter    plants. 

Alford       585 BORING                        .            „  ,^^„  „ 

See  also  "Jigs  and  fixtures,"  "Drill."   Bearing  wwrk,  Newton  4-spIndle  boring  ma- 
chine for    •IISO 
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BORING— Continued 
^Bore  or  plane  first?  831,  Jolmson,  Raught, 

Ifimbrunner     1045 
— Boring  mill,  Sugar-mUl  job  on,  Honolulu ; 

special  plates    •887 
^-Counterbore,   A.      Paesay   *138 
• — Counterbore,       Easily       ground       4-llpped. 

Raught,  Limbrunner    •1070 
— Counterbore-teat  removal  from  hole.  John- 

son      581 
• — Counterbore       with       disappearing       pilot. 

Spaander      •628 
— Counterbores,  Making,  on  driller.     Zlmraer.*976 
■ — Cylinder     boring     and     grinding     machine 

made  from  lathe.     Barrett   •IISS 
^Cutter,    New    type    of,    Blake    &    Knowles. 

Towler      •240 
^Cylinder  boring.  Limits  in.     Newcomb  206, 

Strohm,    Hutchinson       344 
—Cylinder-boring  machine.  Baker,  on  Sterl- 

ing marine-engine   work    ^48 
— Gleason  shop — King  boring  mill  with  circu- 

lar and  oscillating  motions  ^266,  Preci- 
sion boring  and  testing  of  bracket   *267 

—Lathe.    Reliance  turret   shell-boring   '878 
— Locomotive-valve  chambers  bored  on  en- 

gine lathe  at  Ironton.     Hutchinson     ^97 
—Offset    boring    head.    Reliance   *438 
^Parallel  e(iuidl3tant  holes  iu  castings.  Bor- 

ing on  lathe.     Parker   •982 
—Roll-bearing    boxes,    Boring,    with    unusual 

fixture,    Hawaiian    shop   •Tl? 
—Shell-boring   head.    Black    &    Decker   •612 
■ — Shells,   Chamfering   and    radius-boring   bar 

for.      Smith      •461 
— Tool   holder   for   bench   lathe.      Mcliityre.  .•IIB 
—Tool,  Pierce  adjustable  boring   •lOlO 
^Tool    support.    Boring.      Kruse   ^244 
■ — Tube-boring  and  facing  machine,  Pedrlck.^1140 
■ — Tubular  work.  Tool  for  boring  and  cham- 

fering.    Boudreau     ^252 

Box-testing   machine,   Forest   Products   Lab..  330 
Boxing  cartridge   cases   •112,   ̂ 384 
Boxing   fuse    parts   •471.    ̂ 512 
Boxing    1-lb.    shells   •235 
Brace,  Adjustable  Drill  Brace  Co.'s   '965 
Bracket  for  clamping  springy  work.     Murphy^736 
Brains,    Mistake    to    discount    the    other    fel- 

low's.     Godfrey   •lOOe 
Brake   design.      Sweet   •1026 
Brake-lever    assembling — Knurling    tube    for 

forced  fit   1098 

Brass  and  bronze   die  castings.   "Do-Dl", .  .•1139 
Brass,   Rolling  cartridge.     Barton   •331 
Brazilian    railroad    shop   ^490 
Brazing  bayonet-scabbard  parts   ^249,  ̂ 291 
Brazing    devices.    Small-shop    pipe   •710 
Breech-loading    arms    evolution   ^573 
Bridge    disaster.    Que,.    What    caused?    527, 

And   stress  analysis     653 

Bridgeport  Projectile  Co.'s  heating  plant   •279 
Bridgeport  school-shop  tools   •842,  ̂ 888 
Brlquetting    press.    Hydraulic   ^527 
British   teaching   munition   trades       92 
British  trade  prospects       62 
British    view    of   machine-tool    demand    after 

the  war      873 
Broaching  cartridge  cases   •383,  ̂ 384 
Broaching  connecting-rod  ends   •182 
Bronze   tlttings.   Machining,   in   engine   lathe. 

Wrigley      ^297 
Brush  and  T-slot  scraper.     Major   ^250 
Buffer    and    grinder.    Valley    City    Inclosed 

motor-base      ^568 
Buffers,    Hisey-Wolf   •655 
Buildings,    Remington    Arms   Co   ^881,    ̂ 925 
Bullard      production      bonus      wage-payment 

plan      1011 
Burner,  Oil.  with  heating  coil.     Long   •leS 
Burners,    Oil,    Kunz    63-spindle    driller    for. 

Allen       •igo 
Burring   disks.    Work   holder    for.      Birdsall.^425 
Bursting-box   assembling  machines,   Berggren 

&    Pearson   •394 
Bushing.  Clamping  pulley.     Curran   •DSS 
Bushing  holder.  Slotting,  and  stop  for  auto- 

matics.   Remington    shop.      Underwood. ..  .^756 
Bushings,  Machining  oiler,  Le  Blond  shoo.. •SOD 
Bu.shlngs,    Two     unusual     jig    and     fixture. 

Bennett   ^720.   Johnson   1048 
Business    principles,    Ethical.      Karapetoff. .  .1122 
Buzz  planer.  Machining  gas-motor  crank  case 

on.      Bowen   ^749 
Buying,  Co-operation  In.     Murphy    559 

C 

Cable  rack  for  reels.     Haley   •166 
Calculator,  Drawing-die      'SSB 
•Calculating  scale,  Meadwell's   •1142 
•California    machinery    accidents.    Causes    of. 

Allison         720 

Caliper.     See  "Gage." 
Cam,  chain  and  treadle  tool  feed.  Cart- 

ridge-case facing  machine  with   'IIO 
Cam  design  and  construction.     Smith   •673 
Cam,  Locking,  for  jigs.     James    168 
Cam  motion.     Sweet   ^1121 
•Cam-operated    fixtures,    Mollne   •13.5 
Cam-recuttlng    fixture.      Spencer   '163 
Cameron  commutators.  Making    ^17 
Campbell    seals.    Mfg.      Vlall   •eOO 
Cams,  Accurate  spacing  of  Curtiss  aSro. 
motor.  In  engine  lathe.  Fay  &  Bowen 
shop.  CoWn  •SSO.  Drilling  long  cam- 

shaft        •Sll 
Cams,  Chart  for  design  of  jig  and  fixture. 

Bennett           •SIO 
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Cams,    Machining    Scott   &    WllUama   textile- 
machinery.     Mawson       'lO 

Cams,  Method  of  cutting — Laying  out ;  tables 
of    miller    cuts.      Ampudla   •IIS 

Cams.    Milling    tvpewrltur-rlbbon,    in    sensi- 
tive   driller   ^229 

Cams,    Textile-machinery,    Design    and    con- 
struction   of.      Sargent   •US 

Camshaft    keyways.    Milling    Fay    &    Bowen 
marine-engine.      Colvln   '982 

Can-cap   dies.      Cronk     ^30 
Canadian    Ingersoll-Rand    shell    work    •941.    •969 
Canadian    Trade    Index   tl012 
Cap    dies    for    tin    cans.    Reducing    cost    of. 

Cronk        'SO 
Caps,     Making     time-fuse   ^467 
Car.     See  also  "Railroad." 
Car-wheel  flanges  and  frog  clearances     108 

Carbonizing.     See  "Heat-treatment." 
Cartridge  brass,  Rolling.     Barton   •331 
Cartridge   case.   Making   4.5-ln.    howitzer,   by 

Worcester  Pressed  Steel  Co   •21,  *61,  *10» 
Cartridge  case.  Making  18-lb.,  by  Am.   Loco. 

Co.     Mawson   •319,  ̂ 379 
Cartridge  cases.   Mouth-annealing.     Barton.. *913 
Cartridge-loading    machine.      Montatne   *690 
Casting.      See    also    "Foundry,"    "Pattern." 
Casting.     How   produce  this?      Duggan    •318, 

Rogers  *564.     Holaday  •egO,  Hansen  '959, 
Strom        1094 

Casting  soft  metals — ^Wlnslow  "Kalor"  steam 
melter       ^177 

Castings,   "Do-Dl,"   brass  and  bronze   •1139 
Castings,    Inspection    of.      Groocock       35 
Castings,    Obscuring    surface    defects    on,    by 

raised     letters — Making     T     screwdrivers. 
Hampson      '690 

Catalog  distribution.  Losing  business  by  econ- 
omy In     392 

Celling,  Remington  Arras  shop   •885 
Cement,     Pettman   ^373 
Center-drill  chuck.     Murphy   "385 
Center,  Driving,  for  shells.     Homewood  •251. 

Whyte       •737 
Center,   Pattern   makers'   driving.      Duggan.. 'OOS 
Center   punch.   Automatic.     Peterson   '410 
Center  square,  Small-shop   •359 
Centering  devices,   12-ln.   shell   ^486 
Centering  fixture    Shell,   Dayton   *404 
Centering  machine.  Shell-blank.     Hoag   •429 
Centering    reamers    for   grinding.      Donley.  .•1044 
Centering.  Stop  for.     Applegate   •998 
Centers.    Ball,    for   taper   turning   •358 
Centers,     Exact    angles    for    lathe.       Greene 

•298,     Stein     ̂ 559,     Rowell     564,    Remade 
•604,    Dixie      1000 

Centers,    Mandrel— "Safety    first"   •359 
Centrifugal    force    In    small    shop.      Van    De- 

venter        620 
Century  Elec.   Co.,  etc.,   die  practice      Dean, 

•661,  "'OS,  •769,  ̂ 793 
Chain    drive,    5,000-hp.    Morse    silent.    Oxbow 

Bend    water-power    plant,    Idaho.      Allen..  ^57 
Chain   screen   door,   Codd   ^1055 
Chamfering   bar  for   shells      Smith   •461 
Chamfering  tubular  work.  Boring  and.     Bou- 

dreau      •232 
Chart    for    design    of    jig    and    fixture    cams. 

Bennett      •SID 
Chart — Graphical  production   schedule.     Dla- 

mant      •500 
Chart,  Metric  conversion.     Roberts   •IISS 
Charts.  Analyzing  motions  by  graphical.     Gil- 

breath    •237,    Hanan    562 
Charts,  Designing      874 
Charts — Safe   and  noiseless  operation   of  cut 

gears.     Knight     ^1029 
Chaser  holder.  Internal.     Smith   ^251 
Chasers,   Tapping  thread   on.      Falrman   ^756 
Chasing,  Thread.     See  also  "Screw." 
Chasing    attachment.     Shell-lathe   ^971 
Chemistry  in  shop,  Functions  of    392 
Chip  guard      Torray    ^50 
Chip  pan  for  lathe.     Cunningham   •lei 
Chips,  Temperature  of.     Thaulow   581 
Chips,  Wagon   for  oily   •2.33 
Christmas  gift  that  lasts   1049 
Chuck,  Air-pump   packing-ring.     Stewart. ..  .•900 
Chuck.    Braden    tapping   ^787 
Chuck.    Center-drill.      Murphy   •385 
Chuck,  Cone-pulley,  for  driller       'S 
Chuck  for  oiler  bushing   »808 
Chuck,   Friction   tapping.     Johnson   ^712 
Chuck,    Globe   lathe  collet   ♦746 
Chuck,    Home-made    small-shop   ^358 
Chuck.  Improvised  spring,  clamped  with  dog' 

Davis  •164.  Remade.,   •778 
Chuck  in  tallstock.  Adapter  for.     Parker. .  .•1044 
Chuck.  Pneumatic  holding,  for  tapping  cart- 

ridge   cases       •109 
Chuck,   Shell-drilling.     Menzles   •767 
Chuck,    Shell-turning.      Whyte   ^737 
Chuck,   True,   for   work  that  has   to   be    re- 

chucked.     Pusep      ^474 
Chuck.      Universal    3-jawed   •496 
Chucking  jobs,  Douglas  pump  shop   'ISS,  'ISB 
Chucking  with  planer  gage.     Puser   'IISI 
Chucking    work    in    dividing    head.      Gabriel 

»33n.    Whittle      (grz 
Chucking  work  parallel.    Johnson   'IIM 
Chucking- work   motion    chart   •239 
Chucking   8-in.    shells.      Halght   •941 
Chucks,    Setting,    in   line   •1S4 
Churchill,   False    representative    of    S28 
Chute  door,  Self-doslng.     Bagger   ^250 
Cincinnati    milling-cutter    tests    •283,    Auto- 

matic bed-type  millers  for  quanllty  mfr. .•1057 
Cincinnati  Planer  Co.  cost  system  *763,  Shop 

washroom      *3Bi 

Page 
Circle  punch  with  disappearing  pilot    Spaan- 
der     •looe 

Circular  shaping  attachment.     Geersten  •163, 
Remade   ^781 

Clamp.    Improving    tool-makers',    from   small- 
shop  notebook.     Whittle    •SOS,  Dixie   •960 

Clamp,    Planer.      Lawrence   •164 
Clamp,   Planer,  for  keywaying   *930 
Clamp,     Single-screw    2-dlrectlon    jig.    .  Wil- 

liams      •lis 
Clamping  bracket  for  springy  work.     Murphy. ^736 
Clamping  devices  in  toolrooms.  Lack  of  ade- 

quate.    Darling     •588 
Clamping    pulley    bushing.      Curran   'gss 
Clamps,    Cam-operated,    Mollne   •ISS 
Clerical    labor.      Conover     193 
Clips  for  rules  and  rule  covers.     Kuhne. . .  .•251 
Clutch,   Campbell   high-speed  press,   and   use 

on    auto    transmission   •171 
Clutch    designs.      Sweet   •1026 
Clutch,    Expansion.      Applegate   ^250 
Clutch-mllilng  fixture,  Henderson  motorcycle. 

Allen      •439 
Clutch.  Moore  &  White  high-speed  friction.  .^967 
Clutch-plate  withdraw  lever  of  Rochester  bus 

motor.  Jig  and  fixtures  for.     Bowen   •SOO 
Clutch    shipper.    Air-operated.      Watts   ^427 
Cocks,   Repairing  brass  plug.     Noble   1112 
Collar,  Safety,  for  shafting,  etc      Cooley. .  .•lOOO 
Collars.  Drilling  knee  for.     Cooley   •loil 
Collars,  Graduating  micrometer.     Hutchin8on.^297 
Collars,    Jigs    for    drilling,    and    milling    oil 

groove  in  thrust   •49« 
Collet,   Center-drill.     Murphy   'SSS 
Collet   chuck.    Globe    lathe   •746 
Coloring   of  tools.    Protective.      Lailer     298 
Column    facing,   Hawaiian   shop   ^717 
Combination    gaging    tool    for    pattern    shop. 

Holaday      •206 
Commercial    Register,    Hendricks   -^1012 
Commutators  for  armatures.  Making  Cameron  ^17 
Compass    and    T-square    as    beam    compass. 

Titus    •957 
Compensation,    Health    785,    Dresser    792 
Complexity  of  manufacturing     964 

Compressed,  Compressor.     See  "Air,"  "Pneu- 

matic." 

Computer.    Metric    conversion.      Roberts   '1133 
Computer.    Tolerance.      Robertson      ^29 
Concrete  hammer  foundations.     Croft. •lie,  '1107 
Cone  pulley.     See  "Pulleys." Congress,  Elect  engineers  to    610 
Congress,  industrial   brakeman   81,   347 
Connecting-rod   bearing.   Finishing   acrmotor.^589 
Connecting-rod   bearings.      Sweet     •1074 
Connecting-rod    ends.    Broaching    Continental 

Motor    Co.'s      •182 
Connecting-rod,    Machining    Ashmusen    a6ro. 

Mawson       •Sli 
Connecting-rod   work,   Mollne   auto   •ISS 
Connecting-rods,  Parting,  with  tools  reversed. 

McQuillin       786 

Continental   Motor   Co.'s   work   •182 
Continuouus    drilling.      Groocock   *S&$ 
Convei-sion    chart.    Metric   *1133 
Conveyor,  Cartridge-case  ^69,  Box  conveyor. •Hi 
Conveyor  screw,  Miniature.     Gahan   •Sll 
Conveyor,    shell    trough,    Da.vton   •420 
Cool  in  summer.  Keeping  workers       82 
Cooling   of  bearings.     Knight     850 
Cooperation  needed,  Trade      Gilbreatb   254 

Copper  band.     See  "Band." Copper,    Proposed   tax    on    128 
Copper    sheet.    Decimal    thickness    table    for. 

Kellam  602.  Decimal,  fractional  and  metric 
table.      Eyles      1135 

Copper   statistics,   Japanese    264,   507 
Coppersmith    art   work.      Dixie   •207 
Core-box    reamers.       Holaday     •385,     Hanan 

•693,   Correction      ^872 
Core  venting  of  irregular  forms.   Small     800 
Corporation    economies.    Wasteful    697 
Correspondents  and  readers.     Terry   557 

Corrosion.     See   "Rust." Cost   system    for   manufacturers.   Fed.    Trade 
Comm.'s       347 

Cost  sy.stem.  Simple  form  of  planer  builder's, 
Cincinnati    Planer    Co.      Schneider   •763 

Costs.  Profitable  factory.     Conover   151 
Council  of  NatL  Defense  and  Advisory  Com- 

mission  521,  617,  698.  741 
Counterbore,   A.     Paesay   •ISS 
Counterbore,  Easily  ground  4-llpped.  Raught.^1070 
Counterbore-teat  removal  from  hole.     Johnson  581 
Counterbore  with  disappearing  pilot.     Spaan- 
der     »e2S 

Counterbores,   Drill    sizes   for   screw.      Eltlng 
•75,    Hetcu.vl      •lig 

Counterbores,  Making,  on   driller.     Ztmmer.  .*976 
Countershaft    lining    up.      Falrman   •OtI? 
Counting  machine.   Redlngton    •41 
Coupling.    Bolt.      Darling   'SSS 
Coupling  dies,  Pressed-brass.     Walters   '691 
Coupling.   Flexible.    Shays   •ITS 
Coupling.  Self-aligning  bearings  with  flexible. 
Van  Deventer      •si 

Couplings.      Sweet      •1026 
Cradle.  Universal  drilling.     Towler   •762 
Crane-following   labor.      Conover     194 
Crane  foundations.  Pearl  Harbor  Naval  Sta- 

tion.     Purer    .;   ^146 
Crane  hook  white.  Painting      Lailer     720 
Crane   Inspection   and   operation :  signal  sys- 

tem.     Newcomb      "BST 
Crane  made  from  iron  pipe   •711 
Cranes,    Safety    standard.s    for   1053 
Crank   case.   Machining   gas-motor.      Bowen. •749 
Crank  motions.     Sweet   •1118.    •lllO 
Crankpin-bolt   wrenches.      Long   •118 
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Crankpin  boxes.      Sweet   •1074 
Crankshaft.     Building    large    marine-engine- 

shrinking,  etc.     Sherman  '.iS,  Large  crank- 
sliaft    built    l),v    Whitwortli         783 

Crankshaft.    Turning    large.      Falrborn   '.'. 'lee Crankshaft    work.    .Sterling    marine-engine...  •45 
Crank-shafts.    Machining   .Moline    valve      •134 
Crankshafts,  Support  for,  while  scraping.  Lit- 
tle     •594 

Crippled  .soldiers,  Motion  stud.v  for.     GUbreth 
•237.    Hanan    562,    Prize    for    mechanical 
hands           734 

Critical  speeds  of  shafts.  Knight .!.!.!!!!  •,50'i 

Cross-drilling  jig.  Adjustable.  Frank..!  "•472 
Cross-knurling.  Query  on.     Ware  •388,  Grlb- 

ben          gg3 

Crossfeed-screw  design.  Lathe.     Ferguson  64b' 
fiilliam          '  95., Crosshead    gibs.    Bronze-faced.      Calkins. !!  !»976 

Cup   leathers.   Making  Douglas   •6;jl 

Curtiss  aero,  engine  work   ".'•Vs'o" '  *9n 
Cut-off  machine.  Lathe  parts  made  into...'  •351 
Cutter,    Adjustable    slot-milling.      Smith  ^450 
(■utter,  Boring,  N'ew  t.vpe  of,  Blake  &  Knowles  ^240 Cutter,  Circular,  for  annular  grooves  In  fu.se 

body.      Hawes      •712 

Cutter,   Concave,  for  shells   .',,',   •949 Cutter,  Formed,  Backlng-oft  machine,  Becker  •921 
Cutter.     Keyway— Reducing     cost— Brackett's 

discussed       Griswold         jgg 

Cutter.    Milking    s  iral    form.      Hawes!.   '404 Cutter,  .Milling,   as  form  tool.     Remade     ^778 
Cutter-relieving   machine,    Cleveland   •699 
Cutter-shank  e'ectors.      See   "Best  way  " 
Cutter,     Slot-milling.       Hardy   !....^1133 

Cutter     tests.      Cincinnati      wide-space'd-tooth milling,    at    Remington    .shoj)       I'nderwood  •'83 
Cutters,    Making    fish-tail.      JIcHenry      •208 

Cutters,    Special    tool    holders    with'  inserted Liddell              .gjg 
Cutters,  Standardizing  Inserted-blade  inlliliig 

Scrlbner          .^90 
Cutters,  Tool  for  setting  milling.     Raugiit     'lois 
Cutting  by  torch.     See  "Welding  and  cutting  " 
Cutting — Chip  temperature.     Thaulow  581 
Cutting  downward  in  lathe.  Williamson. .  "•121 Cutting    lubricants    for    dilTerent    conditions. 

Selecting       UQg 
Cuttlng-ofT  saw      See  "Saw  " 
Cuttlng-ofr    tool.      Quimby   ^427 
Cutting-olT  with  tools  reversed.  McQuiiliii!!  780 Cutting  oil.  Reclaiming  mineral.  Little..  ^1078 
Cutting  rods  In  press.     Valdes  ̂ 388,   Spaan- 

der       ,g49 
Cutting     speeds     and     feeds — Screw-machine 

work.      Knight    ̂ 405,    Erratum       696 
Cutting  steel   with   the  grain      Maisel    440 
Cylinder   and   head.   Patterns   for  gas-engine 

McCray       .49 

Cylinder    and    piston    grinding    data.      Herr'ii'-k •167,    Bradford       737 Cylinder    boring.    Limits    in.      Xewconib    206 
Strom,   Hutchinson        344 

Cylinder-boring  machine.   Baker,    on   Sterling 
marine-engine    work         ^48 

Cylinder    grinder    and    boring    machine    niade 
from     lathe.       Barrett   •ll.SS 

Cylinder  grinder.  Reno-Kaetker  internal.  !!  .•787 
Cylinder-grinding  attachment  for  lathe.  Wood 

&    Safford      ^1142 
C.vllnder-grinding  fixture.  Bennett ! ! ! ! ! ! ! !  •484 
Cylinder,     Machining     Ashmusen     aeroplane. 

Mawson      •230 
C.vllnders.   .Machining   Henderson   motorcycle! •555 

D 

Dayton  Pipe  Coupling  Co.'s  shell  work  *U3, 

Definition.      See  "Xames." 
Delivery  of  .small  shipments.     Buff      206 
Denmark.  Metal-working  machines  in    .Schmidt  .595 
Depreciation    rates.    Standard      Plez   1051 
Depth  Gage.     "See  "Gage." 

DESIfiX.  MACHINE 

See   also   "Drawing." 
—Aeroplane    construction.    Standardizing   259 
— Beauty    In    machine    design     616 
—Cam    design    and   construction.      Smith   •673 
—Cams.  Chart  for  design  of  jig  and  flx-ture. 

Bennett      •Sis 

— Cams.    Laying   out  ;   tables    of   mliler   cuts. 
Ampudia       •lis 

—Cams,    Textile-machinery.      Sargent   !^173 
— Charts,    Designing         874 
—Critical  speeds  of  shafts.     Knight   ^505 
—Cutters,  Standardizing  Inserted-blade  mill- 

ing.    Scrlbner      •SSO 

— IHes,  punches,  subpressea  and  power  press- 
es.      Dean   'TOS 

— Dr.nftsmcn.  Advantages  of  machinist.  Badge 
31.  Colvin  204.  Hud'on  209.  Jacobs  302. 
Mundv  336.  Guyler  517,  HIgbee  561,  Tate 
650,    Smith        738 

—Empirical    Design.      Ha.ves   tl75 
— Gear  stresses,  velocity.  Inaccuracy  and  du- 

rability -Adamson's    tables       169 
— Gears,  Safe  and  noiseless  operation  of  cut. 

Knight      •1029 

— Holes,    Standard.      Wrigley    300.    Tompkins 
476.   Davis  563.   Guyler  607,  Johnson   915 

— Jaw  design.  Holding,  Beuter's.  Greene  36, 
Pusep  •78,  Darling  •210,  Sahlln,  ClifTord, 
Fish      ^299 

—Lathe  crossfeed  screws.  Ferguson  646,  Gil- 
liam      962 

—Lathe-design  questions      Davis  692.  .Jacobs 
872,  Kuhne  917,  Hammer  962,  Smith... 1135 

DESIGN,  MACHINE— Continued  *''""' -  Looks  and  details  of  macliines.    Sweet  •9TIi 

,,     ,,       .     ,  ""'8.  'HWa.  •1071,  •1116 
.Machine-tool    standardization.      Barth...     1050 
Noiseless  typewriter  features.     Stanley. .     •139 

-Obvious,    Following   the.      Ixird    71.1 
Rolls,    Shrapnel-bar.'     Standlford..  '•113 Screws,  A   S.  M.  E.— Tan-,  body-  and  couii- 

terbore-drlll     size     tables.       Eltlng     *15 

Hetcuyi        ''lig 
-Screws  and  tap  drills  In  Inches 'aiid  milli- meters.   Table    of       1088 
—Sheet-copper  thickness  tables   ....602,  1135 
Destroyer's  smoke-stack  repair.     Hellweg  32 
Detail  and  operation  sheets.  Mounting.  Tow'ler  6()I Detonating   compound.   Time    ^370 Detonator,    Hand-driven    thread-chasing    fix- 

ture   for.      Eyre    (gg 
Developing   new    lines   of   product.     Popike!!  625 Die  and  punch,  Punching  springs  with  hand- 

operated.      LImbrunner          ^208 
Die  calculator.  Jensen's  drawing    *»3S 
Die-forming  machine.  Anderson   ^612     •lOlO 
Die  castings,  "Do-DI"  brass  and  bronze   'llsg Die,    Paper-cutting.      Everett   (ggs 
Die.  Press      See  generally  "I-ress,"  "Forging  " Die-shaping  facilities.    Smith    Premier   Wka  • 

special    clapper   blo<-k.      Dixie    ^282 
Die.   Threading      See   "Screw." 
"Die,"    What    is    a    479,    Remade,    Greenleaf 649.  Chambsrlaln  739,  Sharkey  826,  Taylor.  1000 
Die    work     Cutting    steel    stamps        •232 
Die  work.  Drop-forging— How  far  can  super- 

vision  replace   skill?   435,   608,   650 
Dies  and  templets,  Making  simple.  Weils.. •SSS 
Dies-  Century  Elec.  Co.  practice,  etc.  Dean 
— Twenty  years'  progress  'OOl.  Tnol'-oom, 
hardening  room  and  laboratory  •7o5,  Hlird- 
ness  depth,  proportion  and  finish  •769,  De- 

sign of  (lies,  punches,  subpresses  and  power 
presses       ^793 

Dies,    Douglas    pump-Ieatber   !!!!!  'BSZ 
Dies,  Drop-forging,  for  link,  wrench  and  turn- 

Inickle.     .Marine     Hardware     Equip.     Co.'s. 
Mawson      •iss 

Dies.   Flue-swaging      !!.!!!'    ̂ 977 
Dies     for     drawing     thin     wlilte-metai '  tubes! Randall           •s 
Dies.   Leather-waslier.     Pearson  •474,  Gargh!^668 
Dies,  Making  cast-iron  drop-forge,  for  shoe- 

machine   work.      Bradeii   ^021 
Dies.    Tempering    round.      Shirley   1011 
Dinklng  die      Knight   •541 
Dipping    basket.    Sectional-die   •708 
Disea.se.     See  also  "Health." 
Disease,    Cure    for    tool-building     963 
Disks,  Work   holder  for  burring.     BIrdsall.  .•425 
Dividers    for    ring    work   ^711 

Dividing.     See  also  "Indexing."  "Graduating." 
Dividing    head.    Chucking   work    In.      Gabriel 

•339.  Whittle     :   »g-;2 
Dividing-head  table   on    roiier.s.     Moore   •104 
Dividing   kink  with    protractor.     McCarthy.  .  .•SSS 
Doane's    repair    shop.      Bogart   ^1093 
Dog    for    grinding    valve-tappet    studs       Mc- 

Intyre      ^30 
Dogs,  Safety  lathe.     Lawrence  ^108,  Dolan..^l078 
Door,  Codd  chain  screen  furnace   ^1055 
Door,    Self-closing   chute.      Bagger   ^250 

Douglas   Co.'s   methods.      Stanley   •lOl,    •ISS, 
•529,  ̂ 591,  609.  ̂ 631.  Heavy  boring  lathe. ^745 

Drafting.     See  "Drawing."  "Design." 
Drawer,  Handy  dfawing-room,  for  paper  and 

cloth.      Smith       •253 

Drawing-die    calculator.    Jen.sen's   ^835 
Drawing    thin    white-metal    tubes       Randall..  *5 

DRAWING.   DRAFTING 

See   also   "Design." ^Blueprints  without  tracing     Corey  35,  Dew 
212,  Guyler  738,  Gourvennec     871 

— Board     arrangement     for     handling     large 
drawings.      Favor      •SST 

— Dividing  kink  with   protractor.      McCarthy. ^388 
— Drafting   dept..    Saving    labor   and   time    In. 

Boyd         761 
— Drafting-room  kink — Compa.ss  and  T-square 

as    beam    compass.      Titus   ^957 
— Draftsmen.  Advantages  of  machinist.  Badge 

31,  Colvin  204.  Hudso'i  209.  Jacobs  302. 
Mundy  336,  Guyler  517.  Higbee  561,  Tate 
650,    Smith         7.18 

— Drawer    for    paper    and    (iotli.      Sinitli   ^253 
— Drawing-board   extension       Dickens   ^340 
— Drawing  room,  office  and  shop.  Why  not 

same  hours  for?  125,  De  Gruyter  302, 

Jacobs  431,  Murphy  56;:.  Ward  603.  Pe.ir- son        984 

— Elementary  Meciianical  Drawing.     WeIck — 
reviewed   by   Ormay   tl31 

— Eraser,   Gripping  circular,  wtlh   clothespin. 
.\ndrews     •600 

Mounting     detail     and     operation     sheets. 
Becker    shop.      Towler    601 

— Notes,  Keeping,  in  drawing  office.     Glass..  240 
— Paper    cutter,    High-speed.      Murphy   •286 
— Pattern     making     for     draftsmen  ;     molding 

practice,   etc.      Spalding   '501 
— Pen,    Improvised    ruling       Donley    900 
— "Prometheus,"   Drafting  room  on   •454 
— Tool,  Combination,  for  laying  out  hex.  and 

other    forms    In    isometric    system.    Two 

Rivers     Co  's       •570 
— Tool,    Novel    drawing-office — Pencil    sharp- 

ener   and    sandpaper    grinder.      Weber... ^318 
— Triangle.  Early  "LIn-o-graph"  combination. ^878 
— Wellman-Seaver-Morgan     Co.   —  Drafting- 

room  practice  in  a  departmentalized  shop 
— Drawing  tables,  cards,  die   ^262 

Pan 
Dredge   model.  Yuba  gold   'l** 
Dredge-spud  points,  .Machining.     8»aren   'MT 
Driers,   Making  Watts  laundry   MIDI DRILL 

For  drill  Jlga,  generallsr.  am  "JIfi  and  flx- 

turea." 

Angle  plate,  Adjiwlable.     Kobbins   •10«0 
— Attachment,   Drlll-preaa,   for   holding   work, 

chuck,  etc      Parker   »3tO 
—Bars,   i>rllllng  central  crouhnlea  In  round. 

Shaw   •34,   IJnIrersal  drill  JIk  for  small 
shafts.     Dmids     •209 

—Bench  drilling  machine,  De  Mooy   *in 
-  Bench    drillinK   machine,    Gnlerprlae      •il 
— Bolts  and  pins  for  split  pin  holes,  Jigs  for 

drilling.     Baumlieck     •Sl.'i 
-  Brace  or  "old  man,"  Adjustable  Drill  Brace 

Co.'s      tfi 
—Breakage   on    small    high-speed    drills,   Be- 

diKing.   by  bonus.     Benton    753 

—Camshaft,  Sperlal  drilling  machine  for  long 
—Fay   &    Bowen    work   on   Curtiss   a»ro. 
engine     "SH 

-Center-drill  chuck      Murphy   •385 
— Collars,  Drilling  knee  for.     Cooler   •1041 
— Continuous    drilling.      Groocork   •808 
— Count^rbore  making  on  driller.     Zlmmer.  .•976 
— Cradle.  T'niTeraal  drilling.     Towler   •762 

Cutting    feeds    and    speeds.      Knight    •406. 
Erratum       696 

—Douglas    pump   shop— .Multiple-spindle   ver- 
tical   drilling    and    boring    machine    •183. 

Swlvellng  and  Indexing  fixture   •185 
-Drill   or   plane   first?    831   Johnson.    Raught. 

LImbrunner      1045 

—Drilling  and  tapping  tool.     Hemiges   •466 
— Drilling    and    turning    machines    with    hy- 

draulic    feed,     for     munition     work,     De 

Laval's,    built   at   East   Jersey   Pipe   and 
International   Steel   &   Ordnariie   plants.. •463 

--Duplex  horizontal  drilling  machine.  Mollne.^7g9 
-English  and  metric  drill  table.     Havekost.  601 
-Fixture,  Wadell  &   Bowen  adJusUble  drill- 

inK      •1140 
—Fuse  graze-pellet  drilling     420 
-  Gang    drilling    machine.    Sliver   •922 
-  Lathe  dog  tall  held  by  wood  to  avoid  drill 

breakage.     Remade      •77g 
— Multiple  drilling  head.  Superior   •217 
— Multiple   drilling   head   with    one    reversing 

spindle,  for  bench   machine.   Landau   •216 
— Multiple    drilling    machine,     Langeller.     for 

Willys-Overland  motor  sleeve  oil   holes.. •339 
— Multiple-spliidle     drilling     heads,     Nelson- 

Blank      •743 
—Oil-burner     drilling     machine,     63-8plndle, 

Kunz      Allen      •igo 
-Oil-ring  drilling  difficulties,     Greene      123 

—Oilstones,    Drilling.      Dittmar     557 
—Portable  elec.  driller.   Black  &   Decker   •613 
—Portable  driller.  Electro  Magnetic  Tool  Co.'s   MSS 
— Pulie.vs.  Machining  ciuie.  on  LIndgren  drill- 

ing machine         •g 
— Radial  drilling  machine.  Morris   ^1142 
-  Rail-drilling     machine,     Newton     5-spindle 

horizontal      •gsg 
Rifle-barrel  drilling  and  reaming  machines. 

New     Eng     Westlnghouae,     marketed    by 
Foster       •834 

—Screws,  A.  S.  .M.  E.— Tap-,  body-  and  coun- 
terbore-drlll  size  tables.  Elling  •75, 

Hetcuyi         •119 
-  Screws.    Table    of    lap-drill    sizes    for.    In 

Inches    and    millimeters   1088 
— Sensitive     drilling     attachment     for     bench 

lathe.       Ackmer   •60' 
—Shell  blanks.  Inverted  drilling  of.     Menzles.^'6' 
— Sizes.  Actual,  of  drills — Information  want- 

ed     Shirley  777,  Raught   1M4 

-  Small  drilling  machine,  Csing— Various  de- 
vices.    GiiHtavus   •455 

Sterling    marine    engine— Oll-hnle    drilling 
machine  for  cranks ;  drilling  flywheel  for 

balance,    etc      •45 
Tailstock    feed.       Blckford   !    5S8 

— Taper-sliank  drill  sl7.cs.     Davis  343,  Adrl- 
ance-Platt    practice.      Johnson    I6T 

— Textile-pattern    drums.    Drilling          »Ji 
—Tips.  Drills  witli  inserted  high-speed.  Camp- 

bell     •306 
— Traverslng-bead  drilling  machine.  Moline.. •701 
— Turning    tools.    Holder    for    using    broken 

drills  for      Long   ^179 
— Turret  attachment,  Eisler  drilling   "lOlO 
— Two-piece   drill.   Making   Campbell   •see 
— Vertical   drilling  machine,   Minster   •922 

Driver,  Expanding,  shell.     Banington   •Sig 
Driving  center   for   shells.     Horaewood   •251. 

Wliyte       •73" 
Driving  center.  Pattern  makers'.     Duggan. . .  .•99X 

Drop  forging.     See  "Forging." Drums,    Drilling    Scott    &    Williams    textile- 
pattern      ^74 

Dust  collector.  Lathe,  Douglas  sbon   ^184 
Dynamiting    keys,    shafts,    etc.      Foster    118, 

Wrigley       343 
Dynamometer,   Sterling  water    •49 

E 

Eastern  Car  Co.'s  shell  work   •sn 
Kconomic  war  and   the   machine-btUldIng  In- 
'  dustrles.      Schmidt    829 
Economics.  Industrial.     Conover  IS.  105,  15' 191.   225.   316.   375.   415,   711 

Economies,  Wasteful  corporation    697 
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EDUCATION— Continued 
^Apprenticeship   conference   board    391 

—  Cincinnati  cooperative  student's  shop  ex- 
perience.      Field    386 

— Engineering  Education,  Soc.  for  I'romotion 
of — Report  on  Mann's  Carnegie  Founda- tion {]uestionnaire  on  characteristics  tor 
engineering  success  38,  42,  Engineering 
students  number  over  30,000  308,  D-an 

Walker  on  "What  is  Industrial  engineer- 
ing?        786 

■ — Higher  education.   Aim   of    436 
— How  can  I  improve  myself?     Prince     768 
— Mass.   Tecii. — Shop  cliemislry    392 
— State    Trade    Education    Shop,    Bridgeporl, 

tools.     Mawson   •842,  •888 

Efflciency.      See   also    "Management." 
EBlclency,  Too  much.     Stillman   1089 

Electric  commutators.  Making  Cameron     ^17 
Electric-furnace    notes   374,    541 
Electric   ovens   and   furnaces.      Conover   316, 

Scllumann        781 

Electric     portable     tools,     Standard    flexible- 
shaft      •ISO 

Electric  punchtngs,   Mfr.   of  Starker   •895 

Electric  welding.     See  "Welding." 
Electric-wiring  aeroplanes.      Hudson     *27 
Electric    work,    Notching    dies,    etc..    Century 

Elec.  Cfo.     Dean   •661,  •705,  ̂ 769,  •793 
Electricity  and  Magnetism,  Advanced.  Frank- 

lin, McXutt — reviewed  by   Gray   tl75 

Emery-cloth  holder.     Long  •504, 'Whittle   1048 
Emery  wheel.     See  "Grinding." 
Employees,  Medical  supervision  of.     Watkins.   665 

"Employees'  service"   1049 
Klectiic-hulb     breakage.     Preventing.       Meg- 

genhofen        735 
Electrical    apparatus.    Soldering    588 
Empirical    Design.      Ha.ves   tl75 

Employers'  attitude  toward  military  training. Prentice       80 
Employers,  Social  responsibility  of   1007 
Employment,    Applying   on   printed   form    for. 

Holaday  604,  Spaander    962 
Employment  bureaus — Hiring  men  213,  Wetz- 

ler       608 
Employment  statistics.     Alexander     638 

Enamel   for  protecting  iron     8".'2 
Enamel  spraying  on  metals.     O'Shea   ^912 
Enameling  dept..  Noiseless  typewriter   •il7S 
Enameling  elec.  punchings.     Starker   •897 
Enameling  in  tumbling  barrels.    Arciier       13 
Engine-crosshead  gib   patterns.   Bronze-faced. 

Calkins      •976 
Engine.    Curti.ss    aero. — Spacing    cams    •880, 

Drilling   long   camshaft   •gil 
Engine,  Gas,  cylinder  and  head.  Patterns  for. 

McCray         •40 
Engine-guide   wear.      Sweet   •11'7 

"Engine"   Instead   of  "motor"     697 
Engine,  Machining  Ashmusen  aero   '230,  ̂ 314 
Engine — Machining     gas-motor     crank     case. 

Bowen       ^749 
Engine.    JlariU",    crankshaft.    Building    largV. 

Sherman    ^39.    Reilly     783 
Engine    parts.   Tliomas   aisro..   Precision   work 

In  mfg.     Colvin   •589 
Engine  pi.sfon.  does  it  stop  at  reversal?    Glass  823 
Engine,      Sterling     marine.     Operations     on. 

Suverkrop    , , .   *4.5 

Engine,   Sweet's  Straight-Line. .....  .....840'   893 Engineer   officers.    Opportunities   for   civilians 
to    become.      Black     628 

Engineer.   What   makes   a   successful— Mann's 
r.irnc'Tie  Foundation  questionnaire   38,     42 

Engineering    Education.      See    "Educition." 
Engineering  Foundation  plans  research  feder- 

„  ■■>','""   66,  81,  741 Engineering,   What    is    industrial?     786 
Engineers,  A.  S.  Mechanical — Boiler  code  in 
Penn  480,  Society  pays  off  debt  646,  Gantt 
on  productive  capacity  1007,  1033.  Annual 
meeting     report ;     photo,     of     Pres.     Hollis 
•1030.  Spontaneous  ignition.     Hoxie   1077 

Engineers   to    Congress,    Elect     610 

Engineers'  Handliook,  Mechanical.  Marks- 
reviewed  Iiy  Roe    f  87 

English.     See  also  "Brlti.sh,"  "War." 
English  and  Ani»rlcan  Tool  Builders.     Roe — 

reviewed   hy  Kimball   flTR 
Entrr-iving  steel   stamps.     Greene   *9,'i2 
Envelope-cutting  die.     Knight    .*341 
Eraser,    Gripping    circular,    with    clothespin. 

Andrews      tfjoo 
Ethical  business  principles.     Karapetoir! ! ! !  .*U22 
Expanding.      See   also    ".\rbnrs."    "Mandrel" 
Expanding  driver  for  shells.     Harrington   •378 
Exnanding  shell  bases.  Davis  ^36,  Correc- 

tion       Jgo 

Expanding  undersized  taps.     Youiig! ! ! ! ! !      '  205 Expansion   clutch.     Applegate    •250 
Exnense.    Importance    of    fixed    or    overhead. 

Brophy        4(j2 

Expense  materials.  Control  of.     Conover! .. .'.   415 Experience.  Value  of  actual,  overlooked    698 
Export.      See   "Trade,"  "Metric." 
Exposition.     See  also  "Panama-Pac" 
Exposition,    New    England    304 

F 

Faceplate,     Bench-lathe,     for     "master-plate 
process."     Remade   •285 

Faceplate   tester   ^358 

Faceplate.  T'se  of  angle  plate  on.    Williams.  .•557 
Facing  and  boring  machine,  Pedrick  tvibe   •1140 
Facing  and  drilling  machines  with  hydraulic 

feed,  De  Laval's   •46:^ 
Facing  machine,   Honolulu.      Stanley   •886 

Page 
Factory  costs,  Profitable.     Conover     151 
factory  departments.   Heating.     Conover        12 
Factory  employment  statistics     658 
Factory  inspector's  vital  admission  609,  Corey  917 
False   pretences.   Under     828 

Fatigue    and    occupational    disease;    Watkins' views    609,    Raught    959 
Fatigue,    Overtime — Brit,    report    941 
Kay  &  Bowen  shop  work   •880,  »9n,  ̂ 982 
Feather-pinning  jig.     Bowyer    *53 
Federal  Trade  Comm.'s  cost  system     347 
Feed,  Tailstock.     Bickford    558 
Feed   tube.    Large,    for   small   screw  machine. 

.Mason     •198 
Feeding  roll  for  spring  winding.     .lohnson...   779 
Feeds    and    speeds.    Cutting.      Knight    •405, 

Erratum       696 

Feeler  gage  and  its  use.  Remade  '587,  Pu3ep.^870 
Feeler   gages.      Cooley    602 
File  board.  Standard,  Smith  Premier   ^311 
File    handle,    Strong-Holtl   •OH 
Filing    round    iiole — Nicking    file.      Mclntyre, 

•30,  Holding  file  in  iatlie.     Kuhne    258 
Fillet,  Benefit  of  a  small.     I.ee   1144 
Financial     literary     rewards.       Richards     258, 

.lacobs,  544.  Spaander    916 

Fire  drills  efl'ective.  Make.     Wells    478 
Fire-escape    balcony.    Concrete   *883 
Fires,  Paraffin — "Efflciency."     .Stillman   1089 
Fires— Spontaneous  ignition.     Hoxie   1077 
Fish-tall  cutters.  Making.     McHenry   •208 
Fit,  Knurling  for  forced.     Thompson   1098 
Fits.    Force,    and    allowances.      Weaver   ^431 
Fits— Tolerance  dial.     Robertson     '29 
Fittings,  Collapsing  taps  for.     Chamberlain.  .»100 
Fits,  Allowances  for.     Potter     841 
Fixed-expense    importance.      Brophy     402 

Fixture.     See  ".Tigs  and  fixtures,"  etc. 
Flag,  Run  up  the       37 
Flags,   General    Elec.    shop     308 
Flanges,    Car-wheel    108 
Flexible-shaft  electric  portable  tools.  Stand- 
ard     •ISO 

Floating-carrier   method    of   registering    press 
work      '669 

Floats.     Compound    reamer.       Darling    ̂ 257, 
Rowell       •341 

Flooring,        Drop-hammer,       Hendee       shop. 
O'Shea      *1043 

Floors  and  health.  Shop   654 
Floors,      Remedy      for      slippery      Iron-plate. 

Lailer        205 
Flue  work  and  tools  In  Minneapolis,  St.  Paul 

&  Sault  Ste.  Marie  shop — Swaging  ma- 
chine :  tester  aft**r  welding   ^977 

Flutes  in  rolls.  Milling,  on  lathe     *74 
Flywheel,  Drilling  Sterling  marine-engine,  for 

balance         *47 
Flywheel  keys.  Fitting.  Strom  ^212,  Hutch- 

inson     «     431 

Flywheel  work.  Big.  Hawaiinn  shop   •715 
Follow  die.  Combination.     .Tones   ^824 
Follow  rest.  Adjustable.     Parkhurst   *313 
Follow  rest.  Self-oiling,     fiilleland    516 
Fooling  in  the  shop.     Pittmar     198 
Force  fits  and  allowances.     Weaver   •431 
Forced  fit.  Knurling  for.     Thompson   1098 
Ford  auto  output  figures     170 
Ford    Methods     and     Ford     Shops.       Arnold, 

Faurote        t86 

Foreign  trade.     See  "Trade." Foreman,  Selection  of  a     736 
Foreman.  What  kind  of  man  trml     Entropy.  .10"8 
Foreman's  nuallflcatlons.  Swasey  on   30t 
Foreman's  troubles.  Small-shop.     Sunday       33 
Foremen's   efficiency.      Conover    225 

FORGING 

See  also  "Press."  "Hrimmer."  "Art." 
— Ball    bearings,    Maklnc    H^ss-Bright   •lOOl 
— Di"  n-nrk — How  far  can  supervision  repi-'ce 

skill?      435.  608.  650 
— Dies,    Dron-forgi"g,    for    link,    wrench    a"d 

turnbuck'e.      Marine     Hardware     Equip. 

Co.'s.      Mawson   *1SR 
— Dies.  Making  cast-iron  drop-forge,  for  shoe- 

macliine    work.      Brad"n   *621 
— Drills,    Dies    for   tlp-fnrging    and    trimming 

Camnhell    2-piece   *366 
— Drop-hammer     foundations     and     flooring. 

H"nrt°e  shon.     0'Sli»n   •lOlT 
— Electric    fi'rn^cs.      Conover     316 

— Hammer,    Buff.Tlo   air-ojiorafed   stenm   *fi57 
— Hammer   foundations.      Croft   •Ttfl7 
— Hammer  fnondatlnns.  Pearl  Harbor.    Furer.*T46 
—  Nosing  4.5-in.  shells.     Watts   *514 
— Practical  Forging  and  Art  Smithing.     Goo- 

gerty     tl75 
— "Prometlieus."  Forge  sliop  of   ^345 
— Remington  Arms  shops   ^925 
— Setscrews,     Machine     forging     hollow-head. 

Hunter      •1059 
— Shell    forcings.    Gilbert    &    Barker    heating 

plant  for,  .it  Bridgeport  Projectile  shop..*279 
— Small-shop  devices   ^710 

Form  cutter.  Making  spiral.     Hawes   •401 
Form  tool.  Milling  cutter  as.     Remade   '778 
Formed-cutter  backing-ofT  machine,  Becker.. •921 
Formed-tool    crrindlnff.      JForphy   ^983 
Forming  punch  and  die.     Ward   *1112 
Forming  tool.  Inside  for  adjusting  shells  for 

weight.     Bilger  167,  Watts   •783 
Forming.  Tool  post  for  fiat.     BecVman   •ll? 
Foundations,     Drop-hammer,     Hendee     shop. 

O'Shea      •1043 
Foundation — Machine-tool    platform       964 
Foundations,   Forging-hammer.      Croft   •1107 

Page   • 

Foundations,  Reinforced,  for  cranes  and  ham- 
mers.  Pearl  Harbor  Naval  Station.   Furer.^146 

FOUNDRY 

See  also  "Pattern." —Alloys,    Light,    in    Zeppelins    244 
— ^Alloys,  Note  on     846 

— Aluminum    chips.    Melting   .■     868 
— Am.    Foundrymen's   convention   572 
— Casting,  How  produce  this?     Duggan  'Slg, 

Rogers  •564,  Holaday  •696,  Hansen  •959, 
Strom      1094 

— Castings,  Inspection  of.     Groocock       35 
— Castings,  Obscuring  surface  defects  on,  by 

raised     letters — Making     T     screwdrivers. 
Hampson      'eSO 

— Conn,    plant.   Foundry  practice   in — Douglas 
Co.'s — Casting    pump     and    lathe    parts; 
molding-machine   work.     Stanley   •lOl 

— Core-bax    reamers.      Haladay    •SSS,    Hanau 

•693,   Correction      ^872 
— Core    venting,    .SmaU.      Calkins    800 
— Crosshead      gibs.      Casting      bronze-faced. 

Calkins       •976 
— Die  castings,   "l>o-Di"  brass  and  bronze.  .•1139 
— Dies,  Making  cast-Iron  drop-forge    for  shoe- 

maclllne    work.      Braden   'BZl 
— Electric  furnaces.     Conover    317 

— Floating  foundry  and  forge  shop  of  "Pro- 
metheus"     ^545 

— "Gate"  and  "sprue,"  What  are?     Duggan. "301 
— Gear  patterns.  How  would  you  gate  these? 

Holaday    •.537,    Rogers      •1047 
— Oxidation   and   volatilization     717 
— Pattern   making  for  draftsmen.     Spalding  •501 
— Patterns.    Casting   metal     335 
— Sand.    Preventing    shaved,    from    rising    in 

mold.       Holaday   ^1044 
— Shrinkage    cracks.    Preventing.      Holaday.  .'823 
^Steam    melter,    Winslow    "Kalor."    for    soft 

metals.      Cramer   •177 
— Vent    holes    in    patt«rng    and    core    boxes. 

Parker        'lOI 

France,  Old  locomotives  In    278 
France,    Trade    prospects    In       62 
Friction,    Devices    concerning.      Sweet    •1026, •1071,  •1115 

Friction  of  bearings.     Knight    847 
Frog    clearances.    Railway     108 

Fullers.   Blacksmith's  spring    •711 
Furnace.      See    also    "Heat-treatment." 
Furnace  door,  Codd  ch.Tin   'lOSS 
Furnace  for  nosing  shells.     Watts   •SH 
Furnace   for  rifle   parts.    Surface   Combustion 

Co.'s       •524 
Furnace.    Gas,    for    extracting    shellac    from 

commutators        *18 
Furnace,    Special    babbitt.      Baldwin   '824 
Furnace.  TIrrill  solderlng-copper    •40 
Furnaces.   Bridgeport  Projectile  Co.'s   Gilbert 

&   Barker  oil   •279 
Furnaces.   Electric.     Conover   316,   Schumann  781 
Fuse     body.     Circular     cutter     for     annular 

grooves    In.      Hawes   ^712 Fnse     bodies.     Semiautomatic     machine     for 

lacquering.       Cooley       ,   •SSS 
Fuse-graduating    machine.    Am.    Ammunition 

Co.'s      •788 
Fus".  Mnkinc  British  time.  Mark  80-44.  Col- 

vin •367,  *421.  Caps  and  base  plugs  *467. 
Top  and  bottom  rings  •.509.  Small  parts 
•349,  Corrected  description  of  action.  Whit- 
tle     •SSS 

Fuse   narts.   Berggren   &   Pearson    assembling 

machines  for   •391 
Fuse   plant    in    Tapan,    Natsude      914 
Fuse  sockets  tapped  oversize,  Tool  for  clos- 

ing.      Watis   '\i» 
Fuse  work    Gages  and  other  details  for   •4^0 
Future,    Planning   for   the   1049 

GAGE 

(Inchidlng  calipers,  micrometers,  test  Indi- cators and  other  measuring  instruments. 
Inspection,  etc.) 

— Angle  plates.   Accurate.      Gee   •473 
— .\ngle  plates.  Setting      Strom    *36 
— Armature-slot    tap«r    gag's     Hinged    tilting 

parallel    for    making      Dickerman   'ISS 
— Ball-race  indicator.     Hendricks   •395 
— Bayonet -scabbard  tension  gage   •292 
— Blacksmith's  taper  gage;  dividers  for  ring 

work;    stock    gage    for    anvil   •71T 
— Block    gages.   Wismach   •261 
— Caliper.    Impvd.    hermaphrodite.      Remacle*428 
— Ca,stlngs.    Inspection    of.    Groocock   .35 
— Calipfving  running  work.     Terry     258 

— Cartridge-case  gages   •110,  •SSI 
— Castings,  Inspection  of  Groocock'       35 
. — Center    angle    gages.      Greene    ^298.    Stein 

•3.39.   Rowell    564,   Remade   •604.   Dixie.  1000 
— Combination  tool  for  p.ittern  shop.     Hola- 

day     *20« 
—Cutter-setting  tool.      Raught   •1043 
— Cvllnder-borinc      limits.        Newcomb      206. 

Strom.  Hutchinson       344 

-Depth    gage    for    tapping.      Roberts   •1089 
— Depth  gace.  Impvd.  micrometer.  Heller.. •647 
— Dividing  kink  with  protractor.  McCarthy. 'SSg 
— Feeler    gage    and    its    use.      Remade    ^587, 

Pusep       *S'« — Foeler   cages.     Cooley    602 

—Fits,  Allowances  for.     Potter    841 
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CAGE— Continued 
— Fits,  Force,  and  allowances.     Weaver   MSI 
—Fuse,  Making  Brit.  time.    Colvin  'Ml  '421, 

•487,   'SOg,   •549,  '825 
—Fuse  work,  iiages   for ;  lapping   worn   ring 

thread    gage ;    fluted    gage    for    internal 
threads   *420.   Cap   and   base-plug  work  •467 

—"Gage,"   What  Is  a?   479,  Kemacle,  Green- 
leaf  649,  Chamberlain  739,  Sharkey  826. 
Taylor      1000 

— (iears,     Inspecting     high-grade.       Younger 
•580,     Groocock       1091 

—Gears,    Testing    fixture    for    parallel-depth 
bevel      •BSl 

— Gleason  gear  cutters.  Testing  work  In  build- 
ing     •267.   '268,   '269 

—Graduating  machine,  Kempsmlth  shop.  Viall^362 
-Grinding    machine,    Gage,    Gem    Cy     •83 
—Holes,     Standard— Why  ?      300,     476,     563, 

607,  915 
— Indicator  for  irregular  planer  work.     Con- 

nington     '426 
— Indicator    for    miller.      Free     •12 
^Inspection,    Limiting   the    value   of.      Little 

533,    Limbrunner         782 
^Inspection,  Spoiling  work  to  pass   741,  1048 
— Internal   gage.  Adjustable.      Lawrence   *119 
— Limit  gage,  Adjustable,  or  bridge-gage, 

for  munitions  parts.  Anderson  '339,  An- 
other.      Darling       '959 

' — Male  gage,   Larson's  adjustable   •esS 
— Master  plates  in  gage  work.     Evats   •ISS 
^Micrometer  bail  anvil.     Sundkvlst     ^32 
— Micrometer  collars  for  lathe  slides.  Gradu- 

ating.     Hutchinson       ^297 
— Micrometer.  Whoever  discards  a?     Forbes.  1132 
—Noiseless  typewriter  gages  •276,  •328,  •757,  •SIO 
■ — Planer     gage     and     its     uses — Rechucklng 

round   stock :   fitting   tongues  in    T-slots  ; 
setting  jig  buttons  ;  gaging  hexagon  dies ; 
surfaceplate  work ;  measuring  snap  gages, 
etc.      I'user   •1131 

— Plug  gages.  Adjustable  step  lap  for.  Mac- 
ready       ^602 

— Precision  page  making.     Remacte   ^446 
. — Precision  gage-making  work,  Remacle's  ; 

grinding :  objection  to  using  side  of 
wheel,  etc.     Murphy  •121,  ♦651,  Remade 
390,   .Johnson      1047 

— Precision-gage  work  on  munitions — Train- 
ing  that    will    not    be    forgotton    435 

— Primers,  Gaging  devices   for   •460 
— Production     gages.       Bogart   1106 
— Protractor    head.    Acute-angle    attachment 

for.       Darling       ^823 
— Rules,   Pattern    makers'.      Duggan   ^879 
— Scale,  Meadwell's  measuring  and  calcu- 

lating     •1142 
-  Shell,  Mfg.  1-lb.  high-explosive  'loS,  '202,  •235 
—Sight-blade  gage.  Front.     Wright   ^678 
— Sine  bar.  Accurate,  simple.      Henke   1032 
— Sine    bar,    Improved.      Groocock    ^77,    869, 

Remade  •342.   McArdeil   ^869 
—Sine  bar.  Model  T.   &  G.  Co.'s.   •656 
— Sine    protractor.       Blomstrom   •340 
— Small  shiip  notebook — Emergency  lathe 

indicator  :  faceplate  tester  ̂ 358.  "All-in- 
one"  angle  sijuare;  center  square   *359 

■ — Snap  gage.  Adjustable      Remacle   •123 
— Square.      Inspei'tion.      for     surface     plate. 

Charles       •548 
— Square.    Simplex   precision   •570 
—  Straightening    tliin    hardened    gages.      Ma- 

cready        912 

—Surface    gage,    Micrometer.      Spaander   •2''2 
— .Surface   gage   with   slotte<l   base.     Parker.. ^672 
— Surfacing  thin  gages  on  grinder  with  mag- 

netic  duick.      Murpliy     594 
— Thread  gage.  Inspectors'  riuT.     Blain   *617 
— Thread-gage     making.     Whitworth.       Pusep 

•775.   Data  wanted       16 
^Thread  measurement  in  small  shop — Confu- 

sion of  V  and  tl.  S.  forms.  H.  D. 
Murphv    167.    Methods.      J.    B.    Murphy, 
210,   Remade       f39 

—Threads,   Measuring  B.   &  S.  or  Acme  29- 
deg.      Fennell   ^846 

—Tolerance  dial.     Robertson    •29 
— Tolerance     system    and    metric    conversion 

tables.      Wrigllt    '^02 
^V-block,  Making  and  testing  .  Stuart     '35 
^Working    limits    on    munitions.    Deceptive. 

Bogart      '1021 

Garage  equipment — Inquiry.     Fama   1042 
Gas,  gasoline.  See  also  "Engine."  "Auto- 

mobile." "Furnace."  "Heat-treatment,"  and 
engine  details  stich  as  "Cylinder." 

Gas-check  work.  1-Ib.  shell   *200 
Gas-flrc   pot.   TirriU    '^O 
Gas  plant.  TIrrlll  fud    308 
Gas.  Wolf's  thcrmaline  welding   *221,  •232 
Gate  these  patterns.  How  would  youf     Hola- 

day   ̂ 557,    Rogers   *i047 
"Gate,"  What  Is  a  ?     Duggan   '"Ol 

GEARING 

— Bakclite-Micarta    noiseless    gears    and   P'"- 
ions,  Weslinghonse  ^789.  Large  one   •9j4 

—Becker  miller  devjiting-gear  testing  device. ^532 

—Bevel    gearing,    Williams'    "master    form"-— Parallel-depth  bevel  gears.     Trautsciioid. 

•353,   Glass   *"33 
— Chrome-nickd   steel   auto   gear  treatment..  2i6 
—Cut  gears.  Safe  and  noiseless  operation  of. 

Knight      "ll'l 
-Dentistry.    Small-shop    gear   •■'•i" 

Face 
GEARING — Continued 
— Double-nelicii    gear    cutter.    Power    Plant 

Co.s   "Sykcs"   '[139 
— Gleason  gear  cutters.  Building.  Suverkrop, 

•265,  Hobbing  index  wheel  •268,  Teallug 
its  tooth  spacing   •269 

— Griiduatlng  atlaclunent  for  gear  cutter   •297 
— Helical-drive  engine  lathes.  Phoenix   •SO? 
— Helical-gear  planer,  Mesta   •749 
— Inspecting  high-grade  gears.    Younger  •ISO, 

Groocock      1091 
—Jig,    Gear-blank   drilling   •498 
— Markers  for  gears,  etc.     Cooley   ^1062 
— Oil-pipe  Inserting  rig.     Orme   •IStt 
—Patterns,     How     would     you    gate    these? 

Holaday    ̂ 557,   Rogers   'lOlT 
— Segment,  Machining,  on  miller    •74 
— Shafts  removed  with  dynamite.     Wrigley...  343 
— Speed  reducer,   Fo<lte  spur-gear   '657 
— Spiral  gears.  Intermittent.     Watson     '53 
— Spiral-type   level-pinion   roughing  machine, 

Gleason    '7M 
— Spur  gears.  Durability  of — Adanison's  for- mula and  table    169 
— Studs  of  gear  blank.  Shearing.     Smith   ^473 
— Testing  machine.  Tabor  gear   '5G9 
— Universal  maclilne,  Kunz,  with  gear-cutting 

attacluneut    •127 
— Working  stresses  in  high-speed  gears — 

Adamson's  conclusions — Table  of  velocity 
and    Inaccuracy     169 

General  Elec.  shop  flags   308 
Generator,   Milburn  oxyacetylene   •481 
Germany,  Trade  prospects  in       61 
Get-together,  Spirit  of    741 
Gib-key    puller.      Moffat     •92 
Gib,  Taper,  How  to  plane  correctly.    Winters. ^1122 
Gibs,  Bronze-faced  crosshead.     Calkins   ^976 
Glass  molds  inside.  Finishing.     Fairman   •1090 
Gleason  mfg.  operations.     Suverlcrop   •265 
Ck)ld  dredges,   Yuba — Model   •765.   Machining 

spud  points.     Swaren   ^647 
(lovernmeni.     See  also  '*U.  S.,"  "War,"  etc. 
(kvernment  anti-efficiency  legislation. ...  .81,  317 
Government  shops.  Workmen  in     742 
(Jraduated  ring.  Making  time-fuse   •421 
Graduating  dial  for  cutting  metric  lead  screw, 

etc.     Smith    960 
Graduating  maclilne,   Fuse.   Am.   Ammunition 

Co.'s      '788 
fjraduating  machine,  Kempsmith  shop.     A'iall.^362 Graduating   micrometer    collars,    Oliver    shop. 

Hutchinson      ^297 
(iray  &  Davis  hardening  plant    •5K 
Grease,  .lig  for  cutting.     Long   '"So (Jrease.  Rust-preventing    981 
Grease  teats.     Van  Deventer     ^52 

GRINDING 

— Abrasive-band  grinder  built   by   Victor  Co. 
for    Selson    Co   '526 

—Aluminum,  To  prevent  wheel  loading  when 
grinding.      Hansen   646.  Jacobs     917 

—  Angle  plate.  Surface-grinder.    McCray   ^428 
— Angle  plates,  Grinding  accurate.    Gee   '473 
— Art  of  grinding.     Jacobs  163,  Norton.  Duff, 

517,   Shaw    740 
— Ball-bearing  bench  and   floor  grinders  and 

buffers.   Hlsey-Wolf   '655 
— Bali  bearings.  Making  Hess-Briglit  •1005,  A 

kink — Grinding  tlie  notch  in  double  bear- 

ing   *1"'- 
—  Belt  grinder  for  scabbards   •249 
— Bench  and  column  grinder.  Lamb  Knitting  ̂   _ 

Machine    Co.'s    ball-bearing   •'4i 
—  Bench-lathe    attachments.      Remacle   ^149 
—  Cviinder  and  piston  grinding  data.    Hcrrick, 

•167,   Bradford    "•>' — Cylinder    grinder    home-made    from    lathe. 
Barrett      ,   •  ■    '[lli 

  d'vlinder  grinder,  Reno-Kaetker  Internal. .  .••"i 

-Cylinder-grinding  fixture.     Bennett   *484 — Cvlinder-grinding     attachment     for     lathe. 

Wood  &   Safford   •11« 

—Die-setting  pins.  Grinding.    Throne   'SOI) 
—Dies,  Grinding.     Dean     ■•■    >  "< 

—Disk  grinder  and  saw  tiili;.  Globe  conibl- 
i^atif>,i      ^439.   481 

—Disk  grinder.  Pioneer  dustless.   •61' 
—  Dog  for  valve-tappet  .studs.     McInlyrB. . . . .   •■!« 
  Errors  due  to  no  fault  of  oneralor— Grind- 

ing      small    cylinders.      Wick.strom    ''•^■^, Duff    ,   Aq„ 

— Formcd-lool    grinding.      Murpliy   'Hj;) 
-Gage-grinding  machine    ('•'■'"^'ly-    ■■    ■,;■,■ 
—Gage    making,     Precision.       Murphy     'IZl. 

•651.  Remacle  390.  ̂ 446.  .Tohnson   1«4i 
— Gages.  Peening  effect  on   ,•••;•■;• 
--Ga!"-s.  Surfadng  thin,  with  magnetic  chuck. 

Murphy      U'  •  „' '  'i.;   i.' '  l 
-Grinder,    Ball-bearing,    V.    S.    Elec.    Tool 

Qr,  's    'IMS 

—  "Grindlng''"and  "lapping."     Remacle   «« 
—Grinding  Machinery.     Guest   •   "h 

-liand  surface  grinder.  Am.  M   T.  Co.'s. ..  .♦1009 
—Hand  surface  grinder.  New  .Jersey   ■^-•: 

—Hob  grinder.  Harris  automatic. ......  ..^'ll" 

-Holding  devices  for  toolroom  grinder.     OrT.^46(
i 

—Holes.    Grinding    small,   .on    bench    '""'e-.^jj, 

—Inclosed    motor-base  "grinder    and    buffer,^^^ 

— Lathes!\toor  TOmbined  mllilng  and  grinding^ 
attachment   for   ■  •  ■  ■  •  ■■       "•"' 

—Lead-pencil     mark     to     even     up     worlL Stuart     •   „?; 

—Motor-driven   grinder.    Ransom    -Ji' 

Ptf* 

GRINDING— Continued 

— NolMleu  typewriter  work— Grinding  coni- 
cal alcel  and  rubber  rolU  In  bench  lath«, 

•229,     Making     plulens     '305,     yurface- 
grlnder  slop  •357,  Making  type   '1667 

— Oilstone  grinder,  Ollrer  rovolrtnc   'MS 
— Pans,  Grinding  edges  of  •hMt-itml,  on  dlak 

grinder.      McArdeil   *12t 
—Plain  grinder.  Oil   'Hi 
—Plain  horizontal  grinder,  Kam  Kng.  Co.'(..*215 
— Pneumatic  ixirtable  Internal   grinder,   Mer- 

»hon      '747 
— Polishing  lathe,  Gardner  motor-driveo   •172 
— Pollshlng-wheel  balancing  waaber.  Man- 

ning-Locb      •34» 
— Polishing  wheels,  Kemoring,  from  taper 

spindles.      Male   •251 
—  Portable    grinder,    cleaning   dept.      Sterling 

marine-engine    shop     '47 
— Pump,  Grinder,  Cincinnati    •41 
—Razors,  VMieels  for  grinding    313 
— Reamers.  Rc-ccntcring.     Donley   •1041 
—Saw,   Hack,  sliari>ening  machine,  Wardwell 

automatic    power   •700 
—Saw  wtieel.  Grinding  band.     Weber   'Vi 
— Self-contained   cylindrical    grinder.   Modem 

Tool    Co.'s    '3» 
— Sharpening  stones.  Mfg.  Pike   'Ill 
— Shut-off,  Automatic  grinder.     Culver   'KS 
-Shut -off.  Automatic  tool-grinder.  Hen- 

dricks     •42» 
—Snagging  cradle.  Shell,  Dayton   'IM 
— Spindle    flange    of    veriical    miller,    Facing, 

with  elec.   grinder.     Bennett   •630 
—  Spindle  of  internal  grinder.  Too  long,  bent 

at  high  speed.     Mclntyre   '515 
— Stop  for  surface  grinder   'SSi 
— Surface  grinder.  Am.  M.  T.  Co.'s  auioroallc. •»«."> --Surface  grinder  and  Sander.  Globe   ^393 
— Surface  grinder,  Reed-Prentlce  vertical. .  .••833 
— Thomas    aemiotor    work — Grinding    plston- 

pln   hole ;   griUfUng  valve  push  rods  and 
fixture  for  finishing  tlie  radius   •SSO 

-Tool-bit  grinding  holder.     Darling   •1071! 
— Tool-post  grinder,  Wisconsin   portable   •877 
— 'Traverse    and    form    grinder.     Ford-Smltlj 

combination    '923 

—Universal  grinder,  Ott   •"♦< -Universal  grinder.  Thompson    *84 
—Wheel    side    sliields.      Greenleaf    36,    Disk 

grinder    attachments    for    small    stands. 
Parker  '3»».  Remacle    390 

Grooves,  Circular  cutter  for  annular.    Hawe».«"12 
Grooving  and  waving  attachments   •SSI,  '363 
Guard.     See  "Safety."  "Chip." Guides.   Design  of.     Sweet   •1115 
Gumption.    .Small-shop.      Van    Deventer    227, 
Murphy     475 

Guns — Evolution  of  Am.  military  rifle   ^573 
H 

Hacksaw.     See  "Saw." Half-nuts.  Hobbing.     Harve*   ••;» 

Hammer.    Buffalo   air-operated   steam   •»-i7 
Hammer,  Convertible  soft.     Donley   'iSS 
Hammer,     Drop,     foundations     and     flooring. 

Hendee  shop.     O'Shea   •1043 
Hiin.mer.  Electric,  Increasing  shell  base  diam- 

eters  with.     Davis  '3».  Correction   .132 

Hammer  foundations.  Forging.     Croft   •110. 
Hammer    foundations.    Pearl    Harlior    Naval 

Station.      Furer   •,•.■.•''*"' 
Hammer  keys.  Dynamiting  drop.     Foster  lis. 

Wrigley    ■  ■  ■  •  -SIS 
Hammer  removed  by  torch  from  stone  crusher. Hampson      .^S 
Hand  .scr"w  machine.  What  t»f   r.v""*,^ 

Hand    turning   device   •jj* 

Handle,    Strong-Hold    file   ••M 
Handles.  Solid  jig  and  fixture.     Bennett   'im 
Handling  machined  parts.     Little..     846 
Handling  material.  Noiseless  typewriter  f«c- 

tory     ''l'-^ 
Hands.   Prize   for  mechanical   •■34 

Handwheds,  Machining  Le  Blond  lathe   'SOi 

Hardening.     See  "Heat-treatment." Hardness  IP'ftine — Opportunities  ml-^sed.    Hans  261 

Hartford    Special    Machy.    Co.'s    shop.  "  Van Deventer        '3 Hawaiian  shops.     Stanley,  ..«., 

•597,  •715.  ̂ 814,  •886.  •OSS.  'lOTS 
Health  compensation  785.  Dresser    792 
Health     conservation,     steel     mills ;     fatigue. 

W.itklns    609.    Raught    959 
Health— N.  Y.  Industrial  Confess  Alford  .1099 
Health— Shop    medical    examination:    Auel's stnt'stica      lis; 
Health  .supervision.  Shop  396.  Watklns   665 

HEAT-TREATMENT 

—Annealing   cartridge  lirass   '334 
-Annealing  cartridge  cases.. ••».  •?5.  •32«.  •SSO 

— Annealing  sheet-steel  stamplnirs.    OI»"n  571. 
.Sheila  drawn  without  annealing.     Kail.. •1091 

—Ball    bearings.    Iless-Bright   •lOaS 
— Carbonl7lnc   .•miall-shop   steels.      Reamer...   212 
  Cartridge  cases.  Mouth-annealing.     Barton. •SIS 
—Cutter.  Making  sniral  form.     Hawes   •404 — Dies— Century  Elec.  Co.  practice,  etc. 

Dean  —  Twenty  years*  nroirross  •661. 
Hardening  room,  oil  drawing  tanks,  din- 
pine   basket,   etc,    •705.   Hardness   depth. 
proportion  and  finish  •769.  Design   •793 

—"Dies  for  elec.  punchlngs.     Starker   ^899 
— ^Dles.  Hardening  Internal  surfaces  of  cylin- 

drical.     Sankv   •678 — ^Dles.  Tempering  round      Shirley   1011 
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HEAT-TREATMENT— Continued 
— Kiec.  ovcus  and  furnaces.     Conover   316,  781 
—Furnace  for  rifle  parts,  Surface  Combustion 

Co.'s      'ulil 
— Gears,  Treating  chrome-nickel  steel  auto...  22ti 
—Hardening  plant.  Gray  &  Davis     'Sti 
— Hardness-iest  opportunities  missed.     Haas.  201 
— Locom.otive-axie     tiueuching     14;i 
—  Pyrometer,    Glbb    critical-temperature    indi- 

cating     *105ri 
—Pyrometers,  BelglUee  compensated  recording 

and   indicating   •700 
^-Quenciiing   mediums.      Fry     689 
—  Remington    Arms   Co.    plants   ♦926 
^-Shell    forgings,    Bridgeport    I'rojectile    Co.'s 

heating   plant    for   •279 
^Springs,  Hardening  bayonet-scabbard   *291 
— Steel    and    Its    Heat-Treatment.      Bullens — 

reviewed  by  Diedericlis   tl31 
—Thermometer,  Brown  recording   •613 

Heater,  Elec.,  for  baking  varnl.shed  shells. ..  .*488 
Heating  coil,  Oil  burner  with.     Long   *165 
Heating  factory  departments.     Conover        12 
Heating  of  chips.     Thaulow     581 
Heating  plant  for  shell  forgings,  Bridgeport 

Projectile  shoi) — Gilbert  &  Barker  oil  sys- 
tem     *279 

Heating  —  Shrinking     crankshaft.        Sherman 
•59,   Reilly     78:{ 

Help.  Mistakes  in  advertising  for.     Cooley     6r)2 
Help-wanted  advertisements.  Plea  for  signed. 

Charles  602,  Boer        999 
Hendee,    E.    T.,    Death    of     924 
Hendee    shop    drop-hammer    foundations    and 

flooring       •1043 
Henderson   motorcycle   work   •439,  'SSS 
Hendricks  Commercial  Regi.ster   tl012 
Hermaphrodite   caliper,    Impvd.      Remade   ♦428 
Hess-Bright    ball     bearings.     Making     •1001. 

•1062.  •1112 
Hired    in    excess    of    required    Increase — Eni- 

plovment   statistics        658 
Hiring  men.  Problem  of  213,  Wetzler     608 
Historical — Douglas  pump  shop ;  old  lathes, 

mechanics,  etc.  Stanley  *101,  ̂ 183,  •529. 
•591.   609,    •esi,    Doane's   repair   shop;   old 
lathe    with    rack    feed,    etc.      Bogart   •lOgS 

Historical— English  and  American  Tool  Build- 
ers.     Roe      tl76 

History  of  Am.  military  rifle   *573 
Hob  grinder.  Harris  automatic   %*1141 
Hobhing  half-nuts.     Harves   *138 
Hobbing  index  wheel  of  (Jleason  gear  cutter. *26S 
Hoefer,    F.    W..   Death   of        748 
Hoist,    Ingersoll-Rand    light   rope,    for   air   or 

steam      ^701 
Hoist,   Shepard  electric   monorail   •567 
Holder.  See  also  "Tool"  (various  sub-topics), 

"Knock-out  rod." 
Holder,  Dies  for  small  brass.     Kuhne   ^536 
Holder,    Tool-bit   grinding.      Darling   *1078 
Holders,  Special,  with  inserted  cutters.  Lid- 

dell      ^856 
Holding  devices   for  toolroom  grinder.      Orr..*466 
Holding-jaw     d'-'sign,     Beuter's.       Greene     36, 

Pusep    *19,    Darling   •210,    Sahlin,   Clifford, 
Fish,  Ready  Tool  Co   *299 

Holding   springy    work.      Murphy   ♦736 
Holes.  Grinding  .smalt,  on  bench  lathe.    Baker. •429 
Holes.  Standard— Why?     Wrigley   300.   Tomp- 

kins 476,  Davis  563.  Guyler  607,  Johnson..   915 
Hollow  mill  and  pointer.     Cyr   *1G3 
Hollow    mill    for    screwing    in    nose    sockets. 

Watts      +295 
Honolulu  shops,  etc.    Stanley  •597,  •715.  •844. 

•886,    •985,    ♦1075 
Honor   of   long   service        609 
Hook,    Crane,   painted   white.      Lailer     720 
Horses.  Roll,  for  drier  cylinders   ♦1102 
Hose-eoneoting  tubes.   Forming.      Little   ♦450 
Hosierv-machine    and    other    work,    Scott    & 

Williams.     See  "Textile." 
Hosiery-machine  work,  Jenckes.     Mawson  ♦666. 

♦718,  •754,  ̂ 798 
Hot-bearing   treatment.      Wood     217 
Hours  for  office,  drawing  room  and  shop, 
Why  not  same?  125.  De  Gruyter  302,  Jacobs 
431,  Murphy  563.  Ward  603,  Pearson     984 

How  can  1  improve  myself?     Prince     768 
How  would   yoii   machine   this  job?      Terry.. ^812 
Howitzer    cartridge    case,    Making    4.5-in.,    by 

Worcester  Pressed  Steel    Co.     Mawson   •21, ♦67,  ̂ 109 

Huh.  Progressive  dies  for  pressed-steel  auto. 
Walters   ^411.   Greenleaf     781 

Hydraulic.     See  also  "Press,"  "Pump." 
Hydraulic   cartridge-case  heading  press     ^67 
Hydraulic  feed.  Drilling  and  turning  machines 

with.  De  Laval's,  built  at  East  Jersey  Pipe 
and  International  Steel  &  Ordnance  plants. •463 

Hydraulic    shell    lathe,    Lombard   ^743 
Hydraulic  test.  Melter-boiler ;  pressure -relav 

valve       ^179 

I 

I-beam  trolley  tests.     Liebermann   ^668 
Illness.     See  also  "Health." 
Illness.  Prevention  of   785,  792 
Illumination.     See   also   "Lighting." 
Illumination.  Importance  of  good  shop.  Stick- 

neV.  Conover    375 
Immigrant  as  an  asset  303,  Spaander     825 

Imports.     See  "Trade." 
Iirprove  mv<^elf.  Hnu-  ran  T?     Prince     768 
Improvements,  Limiting,   to  increase  profits..  260 
Inch,  Thousandth  of  an  832,  Stutz  827.  Mor- 

rison     1045 

Page 
Ii.dex    wheel    of    Gleason    gear    cutter.    Finish 

nobbing  *268,  Testing  tooth  spacing   ^269 
Indexing.      See    also    "Dividing,"    "Graduat- 

ing," "Jigs." Indexing      errors.      Avoiding — Direct-indexing 
device.      Hutcliinson   *456 

Indexing  MoUnc  crankshafts   ♦134,  ̂ 135 
Indexing  notching  press  fixture   *933 
Indexing  work.  Avoiding  costly  errors  In ;  fix- 

tures.    Mann  79,  Tomklns   ^341 
Indicator.     See   "Gage." Indirect  or  expense  labor.     Conover     191 
Industrial  Congress,  N.   Y   1099 
Industrial   economics.     Conover, 

12,  105,  151,  191,  225,  316,  375,  415,  781 
Industrial  engineering.  What  is?     786 
Industrial  equivalent  of  war    697 
Industrial  Inventory,  Progress  of     303 
Industrial  property.  Valuation  of  1007,  Pola- kov      1051 
Information,  Which  is  the  better  way   to  im- 

part?    Forbes   •1041 
Inspecting   high-grade  gears.      Younger    ♦580, 

Groocock      1091 

Inspecting    primers   '459 
Inspection,  Limiting  the  value  of.     Little  533, 

Limbruuner        782 
Inspection  of  castings.     Groocock       35 
Inspection,      Spoiling     work      to      pass      741. 

Murphy       1048 
Inspection  s<iuare  for  siu'face  plate.     Charles. *548 
Inspections,  Monthly  machine.     Conover      105 
Inspector's     vital     admission.     Factory     609, 

Corey       917 
Installing  sugar  machy.,  Hawaii   'OSS 
Instinct    in    management     874 
Instruction  cards.  Three     831 
Intelligence.  $17,000,000  tax  on   1095,  1137 
Intermittent  motions.     Sweet   *1025 
Intermittent  spiral  gears.     Wat'=;on     *53 
Internal-threading  tools.     Bennett   *600 
International  Motor  Co.'s  work. 

•364,  •402,  ♦936.  •974.  •1018.  *1060,  ̂ 1104 
Inventors  and  Money  Makers.     Taussig   tl31 
Inventory^   Industrial.  Progress   of     30:t 
Inventory,  Perpetual,  value.     Plez   1050 
Iron  and  steel  mfr.,  Japan     584 
Iron  and  steel  production,  IT.  S   414,  929 
Iron  and  steel  tests.  Simple.     White   •lOeS 
Iron — Artsmlth    work   tl75,    ̂ 207 
Iron  rust ;  prevention— Xotes   797.  822.  9Sl 
Iron,  Loading  pig — Motion  chart   ^239 
Iron-ore  production,  U.  S       36 
Iron — Rust-proofing   process     278 
Ironer,   Constructing  Watts.      Stanl'^v, 

♦801.   •851,  •llOl 
J 

Jack,  "Shortening."  for  planer   •n3t Japan,    Electric    plants   In   1143 
Japan,  Govt,  encouraging  steel  mfr.   In ;  sta- 

tistics.     Japanese   Engineer    584 
Japan,  Machine-tool  building.     Morris   1017 
Jopan,  Natsude  fuse  plant     914 
Japanese  metal  statistics   264.  507 
Japanning.      See    also    cross-references    from "Paint." 

Japanning  dept..  Noiseless  typewriter   '973 
Japanning  in  tumbling  barrels.     Archer       13 
Japanning  ovens.   Electric   and  gas.     Conover 

316,    Schumann     781 
Jiiw    design,    Holding,    Beuter's.     Greene    36, 

Pusep   *78,    Darling   •210,    Sahlin.    Clifford. 
Fish.   Ready  Tool  Co   ^299 

Jaws,  Floating,  for  bolt  cutter.     Stevenson. .  .•73fi 
.Taws,   Graduated  mllllng-vlse.     Kuhne   ^206 
.Tnws,  Vise,  for  fuses   •371 
Jenckes   textile-machine   building, 

•666,  ♦718,  ♦754,  ̂ 798 

JIGS  AND  FIXTURES 

See    also    "United    States    munitions"    and 
specific  kinds  of  work  such  as  'Tress." 

—Aeroplane   engine.   Machining   Ashmusen. 
•230.   ♦314 

—  Ancle  plate,  Use  of.  on  faceplate.    Williams  ♦5't7 — Ball-bearings,  Jigs  for  Hess-BriglU   ♦1062 
—Becker   millers,   Mfg.      Mawson    ♦448,    ̂ 494, 

•542.    Towler   ^532 
—  Boring    roll-bearing    boxes   ♦717 
—  Burring  disks.  Work  holder  for.  Blrdsall.  .^425 
~  Bushings,     Two     unusual — Lock     for     slip 

bushing ;    Special    spring    screw   bushing. 
Bennett  ♦720.  John.son   104S 

— Cam-recutting  fixture.      Spencer   ^163 
— Cams.  Chart  for  design  of  jig  and  fixture. 

Bennett   ^819 
— Cartridce-case   holding  fixtures   ♦112,   •383 
— Chuckinu  work  parallel.     Johnson   *ii:u 
— Clamp,  Single-screw  2-direction.  Williams, ♦US 
— Clutch-plate    withdraw    lever    of    Rochester 

bus  motor,  JIc  and  fixtures  for.     Bowen.-^SOO 
— Commutator  building-up   fixture     •IS 
— Co'uiterhore  making  on  driller.  Fixture  for. 

Zimmer     ^976 
—  Cradle,  Universal  drilHnc:.     Towler   ^702 
— Crank  case.  Machining  gas-motor.     Bowen.^7J9 
— Cross-drilling  iig.  Adjustable.     Frank   ^472 
— Cylinder-grinding  fixture.     Bennett   ♦481 
— Detonator.  Hand-driven  thread-chasing  fix- 

ture  for.      Eyre     ^96 
— Die.    Threading,   drill   jig  for  bench   lathe. 

Remade      ^648 
— Douglas  pump  shop — Swlvellng  and  index- 

ing fixture  for  driller   ^185.  18*^ 
—  Drill  jig.  Adjustable.     Spaander     ^76 
—  Drill  jig  for  small  shafts.  Universal.  Dodds  ♦''00 
— Drill  jigs.  Continuous.     Groocock   ^803 
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JIGS   AND   FIXTURES— Continued 
—  Drill  jigs.  Properly  located — Simple  Index- 

ing jigs.     Curry   ^913 
—Drills,  Jigs  for  milling  2-piece   ♦SOe 
— Drilling  bolts  and  pins  for  split  pin  boles. 

Adjustable  jigs  for.     Baimibeck   ♦SIS — Drilling   central   crossholes    in    round   bars. 
Shaw       ^34 

— Drillng  fixture,  Wadell  &  Bowen  '  adjust- 
able    ^1140 

— Drilling  machine.  Devices  for  small.     Gua- 
tavus     ^455 

— Feather-pinning  jig.     Bowyer    •53 — Fuse  work.  Time, 

•367,  •421.  •467,  *509,  ♦549,  ♦825 
— Gleason  gear  cutters.  Building   ♦265- 
— Graduating  micrometer  collars  on  gear  cut- 

ter. Attachment   for.      Hutchinson   ^297 
— Grease -cutting  jig.     Long   ♦735 
— Grinding  aermotor-valve  push  rods ;  finish- 

ing radius   ♦590 
—Handles,  Solid  jig  and  fixture.  Bennett. .  .♦296 
— Henderson  motorcycle  clutch-milling  fixture, 

♦439,   Machining  cylinders   *'t35 — Holding  devices  for  toolroom  grinder.  Orr.^4b6 
— Indexing  jigs   which  avoided   costly   errors. 

Mann   79,   Tomklns   ♦341 ^International  Mack  truck  jigs, 
♦364,  ̂ 402,  ̂ 936,  ̂ 974,  ♦1018,  •1060,  ♦1104 

— Jenckes    textile-machine   work.      Mawson, 

♦666,  ̂ 718,  ♦754.  ̂ 798 
— "Jig"    and    "fixture,"    What    are    a?     479, 

Remade.     Greenleaf     649,     Chamberlain, 
739,  Sharkey  826.  Taylor   1000 

— "Jigs"  and  "fixtures,"  Defining.     Haas        16 
— Lathe  milling  fixture  of  wide  range.  Park- 

hurst      ♦272 
—  Lathe    parts.    Machining    Le    Blond — Hand- 

wheels  ;  countershaft  oiler  bushings.     De 
Kuzelewskl       ^807 

—  Lathe,  Turret,  fixtures,  etc.,  for  machining 
Scott  &  Williams  textile-machinery  parts. 
Mawson      ♦lO.  ̂ 74.  *9S 

— Locating  jig.      Heller   ^957 
—  Locking  cam,  Bennett's.     James     16ft. 
—  Lubricating   devices    for   jigs   and   fixtures. 

Bennett    ^409 
■ — Magazine  drilling  jig.     Lawrence   ♦1017 
— Mollne  auto  jigs  and  fixtures.     Colvin   ♦ISS 
— Noiseless  typewriter  work — Milling  cams  in 

sensitive  driller  ♦229.  Making  frame  ̂ 276, 
♦325.     Top    plate    ̂ 721,     ̂ 757,    Tvpe-bar 
plate  ̂ 809,  Making  type   ♦lOlS.  •1007 

— Planer-gage      u.ses — Setting     buttons,     etc. 
Puser      •IISI 

— Planer  kinks,  Small-shop   •534 
—  Pulleys.  Machining  cone,  on  Llndgren  drill- 

ing  machine       •S 
— Pump  and  lathe  parts.  Tools  for.  in  N.  E. 

shop.     Mawson    *582^ — Pump  elements.  Special  tools  for  machining 
steam.       Mawson   •eiS 

— Reaming    jig.     Spring- operated.       Robenolt, 
•455,    Johnson     917 

— Self-centering  jig.     Jackson   ♦38S 
— Shaper     fixture,     etc..     for     parallel -depth 

bevel  pinions   •SSe,  'eSS 
— Shell-centering  fixtures,  Daj-ton  •404.  Snag- 

ging  cradle   ^414 
— Shell.  Operations  on  Brit.  12-In.  howitzer.  .♦485 
— State    Trade    Education    Shop.    Bridg-'port, 

tools  In.     Mawson   ♦842,   ♦888 
— Sterling  marine-engine   work     ^45 
— Turret  lathe,  Jigs   for  building  Reed-Pren- 

tlce    shell,    at    Blake    &    Knowles    Wks. 
Mawson      ♦54.   ̂ 144.  ̂ 270 

— Universal    character.    A    few    jigs    of.    at 
Le  Blond  plant — For  drilling  collars  and 
gear    blanks    and    milling    oil    groove    in 
thrust  collars.     De  Kuzelewskl   ^496 

— Universal    drill    jigs.    Two.   United   Printing 

Machy.    Co.'s.   Woonsocket.     Austin   ^773 
— Universal-joint   mfr..  Jig  for.     Blood   •867 
— Welding  fixture  for  thin  pipe   •232 
— Wrenches.   Jigs    and   tools   used   In   m'»klng 

pipf    and    other.    Mechanics    Tool    Co.*s. 
Viall       •SO 

.Toint.  Universal,  mfr..  .Tig  for.     Blood   *867 
Jointer  and  planer.  Globe  combination   •483 
.Ti.nk  metal.  Reclaiming.  Western  Elec.  Co     66ft 

Keeping  step   in   shop.   Are  you?    126 
Keg-moving  scheme.     Menzles    4S4 
Key  puller.  Gib.     Moffat     •92 
Kev-slot  milling  tools  and  gages  for  Brit,  time 

fuse       •42? 
Kevs,  Dvnamiting  drop-hammer.     Foster  118, 

Wrigl-^v        343 
Keys.  Fitting  flywheel.     Strom  •212.  Hutchin- 

son         434 
Keyseatlnp — Kunz  universal   machine   ^127 
Keyway-cutter  cost.  Reducing— Braokett's  dis- cussed.     Griswold     168 

Kf  yway  cutting  in  lathe.     Parker   ^914 
Kevway  planing  job.  Delicate,  on  bench  lathe. 

Remade      ^51 5 
Kev  waved      w^ork      in      steadvrest.      Holding. 

Parker      ^1042 
Keywaying  rig  for  planer  •534,  Clamp  for  bar 

keywayin?     ♦93& 
Keyways.  Milliner  Fay  &-  Bowen  marine-engine 

camshaft.      Colvin   ♦982 

Kirchofr.  C    W.  H..  D-^ath  of   ♦2'»0 Knee  for  drilling  collars      Cooley   •1041 
Knlttinir-mn  chine    "Ud    other    work,    Scott    & 

Williams.     See  "Textile." 
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Knitting-machine     woric,    Jenckes.       Mawsou, 
•666,  'TIS,  •754,  »7i>H 

Knock-out  rod  holder.     Cooley   '1042 
Knowledge  added  to  skill    2«6 
Knurling,  Cross,  Query  on.     Ware  •388,  Une- 

qual numbers  of  knlcks.     Gribbon     693 
Knurling  for  forced  flt.     Thompson   109s 
Knurling     in     small     shop — Adjustable     knurl 

holder.      Darling   'les 
Knurling  tool,  Adjustable  and  self-centering. 

Spaander    •414,    Anders   •1000 

L 

Labor     and     production     control,     Bemlngton 
t.vpewriter  plants.     Alford   537,  610 

Labor,  Indirect  or  expense.     Conover     191 
Labor  statistics.  Some    658 

Laboratory     for    dies.     Century     Elec.     Co.'s. 
Dean   •705 

Laconia.  Co.'s  welding  work   •118 
Lac(iuer.       See     also     cross-references     from    ■ 

"Paint" 
Lacquer  for  fuses   ^371 
Lacquering    fuse    lx)dies.    Semiautomatic    ma- 

chine  for.      Cooley   *SS5 
Laciiuering  in  tumbling  barrels.     Archer       13 
Ladder  made  from  short  pipe.     Long   *205 
Lamp-bulb  tip  protection.     Meggenhofen    735 
Lamps,  Shop.     Stickney,  Conover   377,  418 
Lap,      Adjustable      step,      for      plug     gages. 

Macready      •eoa 

"Lapping,"  Meaning  of.     Remade    649 

LATHE 

See     also     "Tool,"     "Chuck."     "Turning." 
"Polishing." 

— Angle  plate.  Use  of,  on  faceplate.  Williams. ^557 
—Apron,  Oiling  the.     Davis   •120,  •343 
^Automatics,   Table   for   setting  piece   prices 

on.       Burgess   1012 
— Bench-lathe  boring-tool  holder.     Mclnt.vre . •119 
—Bench    lathe.    Delicate    keyway-planing   job 

on.     Remade      •SIS 

^Bench-lathe     faceplate     for     "master-plate 
process  "     Remade      '285 

^Bench  lathe.  Grinding  small  steel  and  rub- 
ber rolls  In   *229 

■ — Bench     lathe.      Grinding    small    holes    on. 
Baker      •429 

^Bench-lathe    milling — Cutter    sleeve  ;    drill 
jig.    cutter    and    oilstone    for    threading- 
die    work       Remade   ^648 

—Bench   lathe,   Sensitive   drilling  attachment 
for.       Acknier       •eOl 

■ — Bench  lathe,  Toolroom — Accessories — Rais- 
ing   block ;    screw-slotting,    drilling    and 

grinding  fixtures.     Remade   ^149 
^Boring  lathe.   Heavy  Douglas   shell   ^745 
— Boring  parallel  equidistant  holes  in  cast- 

ings.    Parker     ^982 
— Callperlng  running  work.     Terry    258 
■ — Cams,    Accurate    spacing    of    Curtis    a^ro. 

motor,  In  Pay  &  Bowen  shop.     Colvin..^880 
— Cartridge-case    trimming   lathe   ^324 
— Cartridge-case     trimming    lathe    •25,     •67, 

Turret-lathe   work        •?! 
— Centers,  Exact  angles  for.  Greene  ^298, 

Stein    •559,    Howell    564,    Remade    •604. 
Dixie       1000 

— Chip  guard.      Torray     •SO 
— Chip  Dan.     Cunningham   •164 
— Chuck  In  tailstock.  Adapter  for.     Parker. ^1044 
— Chuck,  True,  for  work  that  has  to  be  re- 

chucked.     Pusep      ^474 
— Chucking   work   parallel.     Johnson   •IIM 
■ — Clutch  shipper,  Air-operated,  for  shell- 

band    lathe.      Watts   ^427 
— Column   facing.   Hawaiian    shop   ^717 
^Cone-driven  heavy-duty  16-in  lathe,  Axel- 

son      •215 
— Cone-head  back-geared  lathe,  Hollingworth.^525 
— Copper  rifling-ring  work   ^254 
— Crankshaft,    Turning    large.      Fairborn   ^166 
— Cro.ssfeed-screw     design.       Ferguson     646 
— Cutting    downward       Williamson   ^121 
— Cylinder  boring  and  grinding  machine  made 

from    lathe.      Barrett   •IISS 
— Cylinder-grinding  attachment.  Wood  &  Saf- 

ford    •1142 
— Design;  sliding  surfaces.     Sweet   •1117 
— Design,  Questions  of — Handwheel  on  left 

side  of  apron  :  left-hand  lead  screws. 
Davis  692,  .lacobs  872.  Kuhne  917,  Ham- 

mer  962,   Smith   11S5 
—Dogs.  Safety.     Lawrence  •lOS.  Dolan   •1078 
-Douglas  projectile  lathe — Foundry  'lOl,  Old 

lathes  in  pump  shop ;  chucking  jobs, 
etc.  •ISS,  ̂ 529,  •.lOl.  609.  Heavy  boring 
lathe  •745,  Old  rack-feed  lathe  in  Doane's 
shop       •lOGS 

— Drilling  and  turning  machines  with  hy- 
draulic   feed,    Dc    Laval's   •463 

— Engine  lathe.   Chard  double   back-geared.  .•523 
— Engine  lathe,  Houston,  Stanwood  &  Gamble 

heavy      ■   'lOSS 
-Engine  lathe.  Machining  bronze  ship  fittings 

In      Wrigley      •SO? 
— Engine    lathe.    Morris    quick-change   •OlS 
— Engine  lathe,   Watervllle  back-geared   ^614 
— Engine-lathe  wrinkles — Hardened,  ground 

mandrels  :  dog's  tiiil  against  wooden  strip 
to  avoid  drill  breakage ;  handwheel  wound 
with  twine ;  adapting  collets  to  small 
rods :   milling   cutter   as   form   tool ;   line 

on   tailstock  spiTidle.     Remade   ^778 
■ — Facing    machine,    Honolulu.      Stanley   •8S6 
— Peeler   gages.     Reinacle  •.^S?,   Pusep   ^870 
— Follow  rest.  Adjustable.     Parkhurst   •SIS 

LATHE— Continued 

—Fuse,  Making  jirit.   time   »U7,  •421,  '487 

„„„     ,    ,  ,  ,  '509,  •549, ''SaS 
— Hel  cal-drlvo    engine    lathes,    PhcEnIx   .'m: —Hydraulic    shell    lathe,    Lombard..    .  •74S 
—Key way  cutting  In  lathe.    Parker...    .    "    "•914 —Knock-out  rod  holder      Cooley    '1041 
— Le  Hlond  lathe  parts,  .Machining  sra'aVl-- Handwheels  and  countershaft  oiler  bush- 

ings.     De    KuzelewskI    •go7 
—Lead  screw.  Graduating  dial  for  cutting metric ;  dividing  cross-feed  screw.     Smith  960 
— Lo-bwlng   lathe,   8-ln   «gi5 — Locomotive-valve  chambers  bored  on  engine 

lathe  at  Ironton.     Hutchinson       'tj 
—Milling  and  grinding  attachment  for  lathes. Moor  combined    »65g 
—Milling  fixture,  Wide-range.  Pa'richuVsi! !  >272 
— n,  '  '""'"'■'s'  driving  center.  Duggan..^998 —Pipes,  Threading  ends  of  bent.     Smith   ^779 
—  'Prometheus,"    Lathes    on     MOl     •452 
—Pulley,   Turning   large.     Dawson   '    "187 
—Quick-change    lathe,    Mulllner       »876 
— Kings,   Machining   large.      Koppel           'lee 
— Shell  base-plugs.  Trimming   •ys 
—Shell    forgings,     Lathe     and    mandrel    for 

roughing    4.5-ln.      Hoag           mo 
—Shell,  Making  Brit.  12-ln   »485 — Shell-pollshlng  lathe.      Watts   'Saa 
— Shell-waving   attachment.   Dayton       •363 
—Shell  work  In  Wogaraan  Bros.'  small  shoi; — 

Lathe   parts    made    Into   cutoff   machine  • 
taper-boring  attachment  and  chuck  car- 

rier; grooving  and  waving  attachment.  .•350 
—Shells,    Driving    center    for    rough-turning. Homcwood   ^251,   Whyte    •737 
— Shells,  Machining  1-lb   •162,  '200 
—Shells.  Special  lathes  for  8-ln.,  Can  Iii- gersoll-Raod  Co.     Halght  •969,  Chucking 

shells      •941 

—Slide   collars,   Graduating   ! !       ̂ 297 
—Small    lathe,    Taking,    to   big   job— Turning 

generator  shaft.     Arrowsmlth   •1089 
— Small-shoi)  notebook.  Van  Deventer — 

Emergency  Indicator ;  home-made  chuck  ; 
oval-turning  device;  internal  spherical 
turning ;  faceplate  tester  ;  ball  centers  for 

taper  turning  •SSS,  Tool  rack  '359,  Dls- 
cus.slon— Setting  angle  plates.     Strom  •Se, 
Spider    arbor.      Strom       •168 

—Speeds,  Finding  surface.     Bryant       33 
— Steadyrest,      Holding      keywayed     finished 

work    In.      Parker   '1042 

— Steadyrest,   Repair   of.      Parker         ^879 
—Tailstock    feed.      Blckford       558 
—  Thread-milling  attachment.  Special  Glsholt 

shell    lathe    with   'gll 
— Tool  holders  with  Inserted  cutters.    Llddell.*856 
— Tool  tray.  Holt  shop.     Dlckhut   •SOO 
— Toolroom  and  light  manufacturing.  Master 

Mach.   Wks.'  lathe  for   ^1140 
— Tools  for  pump  and  lathe  parts    Mawaon..^582 
—  Tools.    Performance    with    lip-welded.      Pll- 

kington    •SOO,    Gllleland   •giS 
—Turret  lathe.     See  also  "Screw— Screw  ma- 

chine." 

— Turret-lathe    fixtures,    etc..    for    machining 
Scott  &  Williams  textile-machinery  parts. 
Mawson  •lO,  •OS,  Milling  roll  flutes     •71 

— Turret    lathe.    Heavy,    for   chuck   and    bar 

work,  Internatl.   M.  T.   Co.'s  "Llbby".  .•lOg? 
— Turret-lathe,   Reed-Prentlce  shell   roughing 

and  finishing,  built  at   Blake   &   Knowles 
Wks, — Jigs  and  tools  for  machining.  Maw- 
son     ^54,    •144,    •270.    ̂ 240 

— Turret-lathe     taper     attachments.       Baum- 
beck      '63 

— Turret-lathe  terminology        82 
— Turret-latlie  tool  head.  Repairing  tool- 

holder  slots  in ;  Jones  &  Lamson  turret 

repair.      Wollums        ^79 
-Turret  shell-boring  lathe.  Reliance   •878 

—Turret,  Tool-post,  Universal  Mach.  Wks.'.. •699 

Laundrv-machlnery  construction.  Watts.  Stan- 
ley     •SOI,   •SSI,   •1101 

Le  Blond  lathe-parts  work   '807 
Le  Blond  universal  jigs   '496 
Lead  screw.  Graduating  dial  for  cutting  me- 

tric.    Smith      960 

Lead  screws.  Left-hand,  etc.  Davis  692,  Ja- 
cobs  S72.   Hammer   962.   Smith   1135 

Leather  belting.     See  "Belt." Leather-washer   dies.     Pearson   •474,  Punch. 
Hoff    •SSS.    Gargh   •668 

Leathers,  Making  Douglas  pump   •631 

Lettering.     See   "Marking,"  "Rolling." 
Letters,  Casting,  to  obscure  surface      Hamp- 

son     •690 
Lever,  Clutch-plate  withdraw,  of  Rochester 

bus  motor,  Jig  and  flxtures  for.     Bowen.  .•SOO 
Lever  designs.     Sweet   •1023 
Lewis  machine-gun  controversy   595,  963 

Lifting  clamps  for  12-ln.  shell   •486.  '488 
Lighting  code.  Penns.vlvania    259 
Lighting,  Importance  of  good  shop.     Stickney, 

Conover       375 
Llndts    In    cylinder    boring       Newcomb    206, 

Strom,  Hutchinson       344 
Limits,     Working,    on    munitions.    Deceptive. 

Bogart      'lOil 
Lining   up   shafts.      Falrman   •967 
Link,   etc..   drop-forging   dies.   Marine    Hard- 

ware   Equip.    Co.'s.      Mawson   •IBS 
"LIn-o-graph  "    drawing    triangle   •878 
Literary   rewards.    Financial.      Richards    25S, 

.lacobs  544.  Spaander     916 
Loading  machine  for  O.  8  1-lb.  ammunition, 

Frankford   Ar.senal.     Montalne   •690 

!"««•  P.M 
Ixiidinf  pig  Iron— Motion  chart   •»• 
Loading  primer  bodies   MM 
Loading  Mb.  Hhell      Mawnon    •US 
l.ocatlng   jig.      Heller   "WT 
l.<H-k.  Spring  nut,  Indui.  De».  Co.'i   •»?• 
Lw'klng  cam  for  Jlgx.     Jam**    lU 
UK-knut     Small-shop  notebook.     Van  Dcren- 

ter  'I'M,  •180,  .Murphy   .'..MtOO 
l/ocomollve.     See    'Rallruad." 
Looks    and    details    of    maehlnea,    Book    on. 

Sweet   •«7»,   1008.  •1023,  •1071.   'lUS 
Loose-pulley  trouble.  Preventing.  Baker  •387, 

Sansom        740 
Louisiana  repair  ihop,  Small   •336 

Lubricant.     See  also  "Oil." 
Lubricant-circulating  pumps,   Boper   *U0 
Lubricant,  Reclaiming  mineral.     Little   •lOTS 
Lubricant  tests.     Van  Deventer    '51 
Lubricants,   Cutting,   for  dllTerent  coodltloiu. 

Selecting      1008 
Lubricating,   Automatic,   boll.   Brown   •394 
Lubricating    devices    for    JIgi    and    flxturea. 

Bennett      ^409 
Lubricating  the  screw.     Kemacle  340,  Spaan- 

dcn       999 
Lidiricatlon,  Lnnse-iiulley.     Baker  •SB?,  Ban- 

som       740 
Lubrication  of  bearings      Knight    847 
Lubrication.     Sweet— Of  bearing*  'lO?!,  Slid- 

ing   surfacea      •1115 
Lunches,  EIHcacjr  of  hot    (Zg 

.VcKlnney.  Col.  R.  c:..   Death  of   »»i» 
Machine-building     Industries     and     economic 

war.     Schmidt      829 

Machine  design.     See  "Design,"  "Drawing" 
.Machine-gun  controversy  565,  Report  of  board  983 
Machine,  Kunz  universal,   for  small  shop....^l27 
Machine    shop,    Miniature.      Miller   •482 
Machine   shops,   American,    abroad   after   the 

war.     Bagenrleux  477.   479,   Spaander   693 
Machine  this  job.  How  would  youf     Terry.. ^812 
Machine  Tool  Builders,  English  and  American. 

Roe      tl7» 

Machine   Tool    BulUters'   convention   791,   785 
.Machine-tool   building   disease.    Cure   963 
Machine-tool  building.  Japan.     Morris   1017 
Machine-tool  cutting  feeds  and  speeds.  Knight 

•lli.'i,  Erratum       696 
Machine-tool  markets,  shipments,  etc.  See 

"Trade." 
Machine-tool    platform.    The    984 
Machine-tool  power  tests  as  aid  to  economy..  348 
Machine-tool    sliding    surfaces.    Design    and 

lubrication  of.     Sweet   •lllS 
Machine  tools.  Arrangement  and  maintenance 

of      Conover       105 

Miichine  tools.  Methods  In  mfg. — Becker  mill- 
ers   Mawson  •448,  ̂ 494.  •542,  Towler  •SSZ,  •601 

.Machine  tools.  Old.  In  Douglas  shop.     Stan- 

ley  •ISS,   T,29,    •591,   809,   Doane's   repair 
shop.      Bogart      •lOSS 

Machine   tools.   Standardisation   of.      Barth..lOSO 
Machined    parts.    Handling     846 
Machinery.    Purchasing.      Brophy    T52 

Machinery  trade.     See  "Trade  " Machines,    Book    on    looks    and    details    of. 
Sweet   •979,  1008,  ̂ 1023.  •1071,  •lllS 

Machines,  Cross-section  screens  to  show  size 
of.   New  Eng.    Butt   shop   •iSO 

Machinist  draftsmen.  Advantages  of.  Badge 
31.  Colvin  204.  Hudson  209.  Jacobs  302, 
Mundy  336,   Guyler  517,  BIgbee  561,  Tate 
650.    Smith       73» 

Machinists,  Where  are  the  good?  Brophy  236, 
Grove  390,  Jacobs,  Llmbrunner,  Remade 
432,  Cralb.  Atkins  475,  Greenleaf  519,  695. 
Hanau  563,  Selder,  Holadav  Ii03.  Oowan, 
Torbet,  Hughes.  Schumb  605.  Donley  606. 
695.  Rogers  7S3.  Davis  871,  Spaander  962. 
Silverman  999,  Abones  1020,  Prl-ice   1144 

Mack  plant  tools.     Mawson  •364.  •402.  *»M, •974.  •lOlS,  •1060.  ̂ 1104 

Magazine   drilling  Jig.     Lawrence   •lOl' 
Magnetic  screwdriver.     Spaander.  Stuart  •34, 

Hannner      ^255 
Mall  rates.  Second-class   1095,   1137 
Maintenance  and  arrangement  of  machine 

tools.     Conover       los 

MANAGEMENT 
— Advertising  for  help   602.  652.  999 
— A.   S.   M    E.   discussion   1050 
— Antl-efllclency    legislation      81,    347 
— Applying    on     printed    form     for    position. 

Holaday  604.  Spaander    962 

— Apprentice  question  from  apprentice's  view- point      Silverman        99^ 
— Apprenticeship  conference  board    391 
— Bullard    maxl-pay    productlon-l>onus    wage 

plan      1011 
^Business   principles.   Kthlcal.     Karapetoff.  .1122 
— Cincinnati  Planer  Co.'s  cost  s.vstem.  Schnei- 
der   •763 

Complexity   of  manufacturing    964 
—  Cooperation   needed.   Trade      Gllbreth    254 
— C*»t  system  for  manufacturers.  Fed,  'Trade 

Comm.'s       347 
— Crane  Inspection  and  operation  :  signal  sys- 

tem.    Newcomb     •OS* 
— Delivery  of  small  shipments.     Buff     206 
— Drafting  dept..   Saving  labor   and  time  In. 

Boyd        781 
—  Drafting-room       system,       Wellman-Seaver 

Morgan      •262 
— Drill   hreakace.   Bonus   reduced.      Benton..  753 
— Economies,    Wasteful    corporation    89T 
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MANAGEMKNT— Continued 
—Efficiency    in   higli    places.      Guntt     741 
— Efficiency,    Too    much       Stillmun      1089 
—Employment     statistics — Numlier     liired     in 

excess    of   required   increase.      Alexander  658 
^Expense,  Importance  of  fixed  or  overhead. 

Brophy        462 
■ — Factory   inspector  609,   Corey     917 
^Fatigue  and  occupational  disease   609,  959 
— Foreman,  \Vhat  kind  of  man  for?    Entropy.1028 
—Hiring   men.   Problem    of   213,    Wetzler     608 
—Hours,  etc.,  for  office,  drawing  room  and 

shop,  wniy  not  same?  125,  Do  Gruyter 
302,  Jacobs  431,  Murphy  563,  Ward  003, 
Pearson        984 

^-Industrial  economics.  Conover — Heating 
factory  departments  12,  Arrangement 
and  maintenance  of  machine  tools  105, 
Profitable  factory  costs  151,  Indirect  or 
expense  labor  191,  Manufacturing  effici- 

ency 225,  Elec.  ovens  and  furnaces  316, 
781,    Shop    Illumination    375,    Control    of 
expense   materials    415 

'—Inspection,    Limiting    the    value   of.      Little 
533.    Limbrunner   ».   782 

—Instinct  in   Management    874 
—Instruction    cards,    Three     831 
—Mechanics,  Where  are  good?  Brophy  236, 

390,    432,    475,    519,    563,    603,    605,    695, 
783,   1020 

■ — Medical    supervision    of    employees     665 
• — Motion     pictures,     Gilbreth's     teaching     of 

shop  management  by   ♦293 
— Motions,    Analyzing,    by    graphical    charts 

Gilbreth    ♦237,    Hanau     562 
—  Organization  in  producing  large  shells.  Im- 

portance   of     522 
• — Overtime    fatigue — Brit,     report     944 
■ — Pattern-shop     efficiency        Duggan     916 
--Perpetual-inventory    and    appraisal    value. 

Plez       1050 
' — Piece  prices  on  automatics,  Tables  for  set- 

ting.      Burgess      1012 
■ — Power  tests,  aid  to  economy    348 
• — Product,  Developing  new  lines  of.     Popcke, 

of    Westinghouse     Co    625 
— Production    gages.      Bogart     1106 
^Production  schedule.  Graphical.     Diamant.  .♦500 
— Productive    capacity   as   measure   of   indus- 

trial value   1007,  Gantt      1053 
■ — Promoting    right   man.      Spaandsr       78 
— Psychology  of  the  shop — The  obvious.  Lord  .713 
— Punchings,    Mfr.    of.      Starker   ^895 
■ — Purchasing    agent   as   safety    valve.      Terry 

341,   Co-operation   in   buying.      Murphy. .   559 
' — Purchasing     machinery.       Bropiiy     752 
— Remington    typewriter    plants.      Alford — In- 

troduction   of    shop    management.         457, 
Storekeeping  ^497,  Labor  and  production    ■ 
control    ̂ 537,   Production    vs.    time   cards 
610,     Task-and-bonus     work     585 

^Rules,   Iron-clad — not  seiiing  direct,   etc...  480 
— Safety   devices  as  production   handicap. ..  .1008 
■ — .Shipbuilding    cost,    navy    yards     435 
—Shop    improvements,   i.imiting,    to    increase 

profits        260 
—Shop,  Small.  Van  Deventer  7,  ♦SI,  ♦OS, 

227,  020,  Notebook  ♦ISO,  ♦ISO,  ♦SnS,  ̂ 534, 
♦710,  ̂ 930,  Discu.sslon  124,  167,  ♦leS, 
210,  212,  475,  739,  Discus.sion  of  notebook, 

♦36,  ♦168,  209,  ♦SOS,   ♦960,  ♦lOOO 
■ — Shop,  Small,  foreman's  troubles.     Sunday.     33 
— Smith    Premier    toolroom   system   ^309 
■ — Social    responsibility.    Employers'   1007 
— Specialist,    The.    .lacobs     821 
— Speeds.    Finding    surface.      Bryant       3S 
— Success  l.tws  are  elastic    391 
— Suggestion  system.  Successful,  Tewksbury's. 

Stuaii  35,  Watt  123,  Greenleaf  299,  Hass  519 
— Suggestion   system,  The.     Stone  237,   Rem- 

ade   562,    Corey    961 
■ — Supervision,  How  far  can  it  replace  skill? 

435.    Spaander    608,    .Jacobs     6.50 
• — Timekeeping  In   shipyards.     Gatewood   ^675 
— Time-study  results,  making  automatic  bolts. 

Scrlbner         692 
— United  effort.  Good  effects  of.     Haas     207 
— Valuation  of  industrial  property  1007,  Pol- 

akov       1051 
— Welfare    work.    Purged   1049 
— Young   mechanics.   Training.      Williams....   935 
— Young    men    of    today.      Brophv    269.    518. 

605,   695,  871,   ̂ 1144 

Mandrel.     See   also   "Arbor  " 
Mandrel    centers,    "Safety-first"    on   ^359 
Mandrel,    Double-cone    expanding.      Curry... ^824 
Mandrel — Expanding   driver   for   shells.    Har- 

rington     ♦S78 
Mandrel     sprung- -Babbitting     problem.       Wi- 

liamson   ♦igO,  Johnson  390,  Harrison     520 
Mandrel    for   roughing    4.5-ln.    shell    forgings. 

Hoag        •SO 
Mandrel,    Roll-grip.      Hampson    ♦244,    Hunter 

♦518,  .lorgenson     ^1094 
Mandrels,    Hardened,    ground.      Remade   ^778 
Mandrels,     Self-tightening     and    air-operated 

expanding    shell   ^941 
Mandrels,  Wooden,  for  brass  tubing.  Parker. ♦lOSB 
Manganese  for  hardening  aluminum  castings.  596 
Manganese-steel    corrosion    426 
Manufacturing,    Complexity   of    964 
Manufacturing    efficiency.      Conover   225 
Manufacturing   statistics.   U.    S     692 

Mt^rine,      See    also    "Crankshaft,"    "Naval," 
"War,"  etc. 

Marine  engine.  Operations  on  Sterling.  Suver- 
krop       ^45 

Page 

Marine  Hardware   Equip.    Co.'s  work   ^188 
Markers.   Pulley    and  gear.     Cooley   ^1062 
Marking    Campbdl    seals   ♦671 
.Marking    cartridge    cases    ♦ill,    ♦Hi   ^384 
Marking  fixture.   Hand      Scrlbner   ♦648 
Marking    fuses.    Punch    for   ^425 
.Marking    stamps.    Cutting    Pittsburgh     Steel 

Stamp    Co.'s.      Greene   ^232 
Marking— Wrench-lettering    machine     ^92 
Marking    1-ib.    shells     ^202 
Jlaster  form  gearing,  Williams'.     Trautschold 

♦353,     Glass   *633 
Master-plate    process.    Bench-lathe    faceplate 

for.      Remade   *285 
.Master  plates  in  gage  work.   Evats   ^155 
Mat,  Rubber,  and  factory  inspector   609,  917 
.Material    handling.    Noiseless    typewriter   fac- 

tory.     Stanley   ♦HIS 
Materials,   Control  of   expense.      Conover     415 
Mathematics,    Usable    786 
Matted   surface,    Constnu'tlng  die   for.      Bes- 

som        ^55 
Maxim,   Hiram,  Death  of     968 

Measuring  Instruments.     See  "Gage." Mechanic,  All-around,   and   what  becomes  of 
him.      Abones   1020 

Mechanical  Engineers.     See  also  "Engineers." 
Mechanical     Engineers'    Handbook.     Marks — 

reviewed  by   Roe     t87 
Mechanical  Technology.     Charnock   +264 
Mechanics,    Old,    in   Douglas    shop.      Stanley, ♦529,  ̂ 591,  609 

Mechanics  Tool  Co.'s  wrench  making     ^89 
Mechanics,    Training    young.      Williams     935 
Mechanics,  Where  are  th-j  good?  Brophy  236, 

Grove  390,  Jacobs,  Limbrunner,  Remade 
Cralb,  Atkins  475,  Greenleaf  519,  695, 
Hanau  .563,  Selder,  Holaday  603,  Cowan, 
Torbet,  Hiighes,  Schunib  005,  Donley  606, 
695,  Rogers  783,   Davis  871,   Spaander  962, 
Silverman    999,    Prince   1144 

Medical  examination,  Sliop  :  Auel's  statistics, etc   11.38 
Medical    supervision    of   employees.      Watklns  66b 
Melter,    Winslow    "Kalor"    steam,    for    softer 

metals.       Cramer   ^177 
Men  of  todav.  Young.  Brophy  269,  Holaday, 

Wells  518,  Greenleaf  519.  693,  Cowan,  Tor- 
bet,  Hughes.  Schumb  603,  Donley  606.  695, 
Davis  871,  Silverman  999,  Prince   1144 

Metal-goods   washing    and   pickling    machine, 
Howard     ^1140 

Metal-working      machinery       exports.         See 
"Trade." 

Metric  and  English  drill  table.     Havekost...   601 
Metric  conversion  chart      Roberts   ♦IISS 
Metric    conversion    tables.    Tolerance    system 

and.      Wright     702 
Metric  question — Graduating  dial  for  cutting 

lead  screw,  etc.     Smith    960 
Metric   system   and  Am.    Inst,   of  Weights   & 

Measures      1100 
Metric  system  and  its  critics:  in  export  trade 

and    elsewhere.      Terry    78.    784,    Langsler 
255,   TessiUire   256,   Spicer     389 

.Metric  system.  Compulsion  and  i>ropaganda. .     37 
Metric     system.     Drawbacks    of     compulsory. 

Osborne    560,    Greenleaf    913,    Fischer    960, 
Jeansen      1136 

Metric   system.   Helping  along.     Ball     561 
Metric     system — Tak.*     warning — Base     of    8 

advocated.      Spaander     300 
Metric   system — Take   warning!    Pearman     559 
Metric   system.    The.      Haight     779 
iletric  system ;  tbousandtli  of  an  inch    Stutz 

827.   832,   Morrison   1045 
Metric   system.   What  has   it   to   oiTer?     Dew 

564,  Greenleaf  915,  Jeansen   .•   1136 
Metric — Table    of    screws    and    tap    drills    in 

inches   and  millimeters   1088 
Mexican    taxes    on    metals   1121 
Mica  rings.  Molding  conunutator     ^17 
Micrometer.      See    "Gage." Microscope   for  die  steels.  Century   Elec.   Co.^708 

Military.      See   also    "War." Military   training.    Universal — U.    S.   Chamber 
of  Commerce  vote    214 

Mlllholland,  W.   K.,  Death  of     747 

MILLING 

See    also    "Jigs    and    fixtures " 
— Arc-milling  fixture  for  Gleason  gear-cutter 

frames      ^265 
— Becker   millers.    Jigs   and  fixtures   for  rafg. 

Mawson    ^448,    ♦194,    ♦542,    Towler    ♦532,  601 
— Bencfi-lathe     milling — Cutter     sleeve  ;     drill 

jig.    cutter    and    oilstone    for    threading- 
dle   work.      Remade   ♦648 

— Cam-recuttlng    fixture.      Spencer   ♦lOS 
— Cams,  Tables  of  cuts  on.     Ampudla   ♦US 
— Chucking  turned  pieces  in  dividing  head  to 

mill  tongue.     Gabriel    ♦339,   Whittle   ^872 
— Cincinnati    automatic    bed-type    millers    for 

iiuantity    mfr   ♦lOS? 
— Clutch-milling    fixture,    Henderson    motor- 

cycle.      Alien   ^439 
— Continuous   millers,   Becker   vertical     ^40 
— Crank  case.  Machining  gas-motor.     Bowen.^749 
— Cutter-relieving    machine,    Cleveland   ^699 
— Cutter-setting   tool.      Raught   ^1043 
— Cutter  tests.    Cincinnati    wlde-spaced-tooth, 

at    Remington   sliop       I'nd-'rwood   ^283 — Cutters,         Standardizing         iuserted-blade. 
Scrlbner      ♦SOO 

— Dividing-head  table  on  rollers.  Moore. ..  .^104 
— Drills,  Jigs  for  milling  Campbell  2-plece  ̂ 366 
— Fuse-railling    fixture.    Time    ̂ 374,    Key-slot 

milling  tools   ^422 
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.MILLING— Continued 
—Hollow  mill  and  pointer.     Cyr   ♦163 
— Indexing    device,    Direct.      Hutchinson   ♦456 
— Indexing    work.    Avoiding    costly    errors    In. 

Mann    79,    Tomkins   ^341 
— Indicator    for    miller.      Free    •12 
— Keyways,    Jlliling    camshaft.      Colvin   •982 
—Lathe  milling  fixture  of  wide  range.  Park- 

hurst      •   ^272 
— Lathes,  Moor  combined  milling  and  grind- 

ing   attachment    for   '656 
—Mack    truck    milling    fixture   •364 
—Mill   or  bore   first?    831,   Johnson,   Raught, 

Limbrunner      1045 
— Mollne   auto   jigs   and   fi.xtures   ♦ISS 
— Noiseless  typewriter  work — Milling  ribbon 

cams  in  sensitive  driller  ^229.  Making 
frame  ̂ 277.  ̂ 325,  Top  plate  ̂ 721,  ̂ 757, 
Type-bar  plate  ♦SOO,  Making  type  ♦lOlS, 

♦1067 

— Plain    miller.    Kempsmith    •Su 
— Scott  &  Williams  textile  machine  work — 

Machining  segment  gear  on  miller ;  mill- 
ing  roll   flutes   on    lathe     ^74 

— Screw,  Cutting  miniature  conveyor.  Gahan.^811 
— Semi-universal    milling    attachment.    Valley 

City    ♦sie 
— Shell  noses.  Triple-groove  miller  for.  .Watts^929 
—Shell-plug     and     socket     millers,     Holden- 

Morgan       ♦SSS 
— Slot-milling    cutter,    Adujustable.      Smith.. ^450 
—Slot-milling    cutter.      Hardy   1133 
— Spindle  flange.  Facing,  with  electric  grind- 

er.     Bennett   ♦eSO 
—Table.    Care    of   miller.      Darling   1032 
—Table.     Repairing,     with     plate   ^240 
—Thread  miller.  T.  M.  C  semi-automatic. ^1098 
— Thread  millers,  Holden-Morgan  Internal. .  .♦437 —Thread-milling     attachment,     Gbiholt     shell 

lathe   with   ♦611 —Thrust  collars.  Fixture  for  milling  oil  groove 
m      ♦*96 

— Universal  machine.  Kunz   ♦127 
—Vise  for  high  work.     Ball   ♦493 
— Vise  jaws.  Graduated.     Kuhne   •206' 
— Wrench  making.  Mechanics  Tool  Co.'s— Die 

head  used  as  mill ;  jigs    *S9 

Miniature    machine   shop.      Miller   ^462 
Minneapolis,    St.    Paul    &    Sault    Ste.    Marie 

shop    tools   *9'7 
Molding.     See  also  "Foundry,"  "Pattern." 
Molding  mica  commutator  rings    ♦!' 
Molds.  Finishing  glass,  Inside.     Fairman   ^1090 
Mollne  auto  work.     Colvin   ♦ISS 
Molybdenum.   Properties  of   1020 
Motion   pictures.   Gilbreth's   teaching  of   shop 

management    by   ♦293 
Motions,  Analvzing,  by  graphical  charts.    Gil- 

breth  ♦237,   Hanau     562 

Motor.     See  "Engine,"  "Automobile." 
Motorcycle.     Henderson — Clutch-milling     fix- 

ture ^439.  Machining  cylinders   •555 

Moving  pictures.     See  "Motion  pictures." 
Muffler-cup  die.     Jones   '.   ^824 
Munitions.     See  also  "War." Munitions,     Deceptive     working     limits     on. 

Bogart      ♦1021 Munitions,   U.    S.    653,   Evolution   of   military 
rifle     ̂ 573,    Teaching    mfr.     of    munitions. 
Coflln    617,    Making    Springfield    rifle    *«3i. 

.♦679,    698,    ̂ 725,    ̂ 813,    ♦859.    ♦OOl.    ̂ 945. ♦987,  ♦loss,  ̂ 1079,  ̂ 1123 
Munitions.  U.  S. — Appropriations  479,  Stand- 

ardization    521 

Name    "hand   screw    machine"    ^82 
Name,  size  or  proportion    785 
Names  for  automobile   parts   ».^.  697 

Names  "gage."  "die,"  "jig,"  "tool."  "fixture," 479,   Remade,   Greenleaf  649,  Chamberlain. 
739,  Sharkey  826.  Taylor   1000 

Names  "gate"  and  "sprue."     Duggan   ♦301 
Names  "jig"  and  "fixture."     Haas       16 
National  Academy  of  Science  research  feder- ation   66,  81.  741 
National  Defense.  Council  of   521,  617.  «98.  741 
National  Mach.  Tool  Builders   791,  785 

Naval.     See  also  "War." Naval  repair — Smoke-stack  of  destroyer.    Hell- 
weg          32 

Naval  Station,  Pearl  Harbor.  Crane  and  ham- 
mer fotindations.     Furer   ♦146 

Xavy-yard  shipbuilding  cost  433.  Determining 
it  on  contract  work    610 

Navy-yard  timekeeping.     Gatewmxi   ♦O'S Navy  yards.  Speed  of  new  construction  In   831 
Navy's    repair   ship    "Prometheus."      Stanley. 

♦1.   37,   ̂ 397,   ♦451.  ♦MS,  ♦629 
Needles,  etc..  Production  of         6 
New  England  celebration    304 
New  England  shop.   Douglas  Co.'s  old, 

♦101.  ♦ISS.  ̂ 529.  ♦SOI,  609,  ♦631,  ♦745 
New   York   Indu.strlal    Congress      Alford   1099 

New  Y'ork  shipments.     See  "Trade — Machine- 

tool." 

Noiseless    typewriter.       Stanley    ♦139.     ̂ 229. 
♦273.    ♦SOS.    ̂ 325.    ♦S.ST.    ̂ 721.    ̂ 757.    ♦SflO. ♦933.   ̂ 972.   •lOlS.   'lOe?.   •1113 

Nomenclature.     .See  "Names." Noon  hour  In  small  shop.    Van  Deventer         7 
Norway.  Metal-working  machines  in.    Schmidt  595 
Nose-socket    screwing  tool.     Watts   •295 
Nosing  4.S-ln.   Brit,   shells.     Watts   ♦514 
Notching  device.  Shell.  Wogaman  shop   ♦351 
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Notching  die,  Automatic,  for  Noiseless  type- 
writer.    Stanley   •93a 

Notching-die   experience.      Dean. 
•661,  •705,  •769,  •793 

Notebook,  Smali-sliop.  Van  Deventer — Lock^ 
nuts  '136,  •180,  Lathe  and  otiier  devices, 
•S-IS,  Planer  and  shaper  kinks  ̂ 534,  ̂ 930 
Expanding  arbors  •.535,  Blacksmith-shop 
kiiiks  •710,  Belt-cutting  devices  *i)3l,  Dis- 

cussion  •36,    •168,    209,    •563,    •lOllO 
Notes,  Keeping,  in  drawing  office.     Glass     a4ii 

.Nut  lock.  Spring,  Indus.  Dev.  Co.'s   •876 

.Nuts.  Hobbing  lialf.     Harves   •138 
Nuts,   Lock — Small-shop   notebook.     Van   De- 

venter  •136,  180,  Murphy   •lOOO 

ObvioiLs,  The.  Lord       713 
Occupational  disease  and  fatigue  609,  Raugiit  959 
Office     and     factory     hours     and     privileges, 

Eiiualizing.      Pearson     984 
Office,  drawing  room  and  shop,  Why  not  same 

liours  for'/  125,  De  Gruyter  302,  Jacobs  431, Slurphy  563,  Ward    603 
Oil.     See  also  "Lubricants." 
Oil  burner  with  heating  coil.     Long   'los 
Oil-burner  drilling  machine,  63-spindle,  Kunz. 

Allen      »190 
Oil-circulating  pumps,  Roper   'ISO 
Oil,  Comparative  quality  of.     Smith       16 
Oil  drawing  tanks  for  dies   *707. 
Oil  groove  in  thrust  collars.  Fixture  for  mill- 

„.;Dg  ■•.■   ^496 
Oil  heating  plant,  Bridgeport  Projectile  Co.'s 

Gilbert    &    Barker   •279 
Oil-hole    drillInK    machine.    Sterling    marine- 

engine    crankshaft      •46 
OU-liole  multiple  driller,  Langelier   •350 
Oil — Petroleum    production   232     458 
Oil-pipe  inserting  rig.     Orme   r'.»156 Oil  pumps,  Goulds  rotary   •921 
Oil,  Keclalming  mineral  cutting.     Little   ^1078 
Oil-ring  difflcultics — Drilling 

Pearl  Harbor  crane  and  hammer  foundations. •IM 
1  eening  gages  on  oilstone    »12 

Peening  shell  bases  •3(i,  Correction   '....'.   132 Pelton  W.   W.  shop  work     •647 
I'cn,  Improvhsed  ruling.     Donley   !  90U Pencil     sharpener     and     sandpaper     grinder. 

Weber     "  .313 Pendulum-controlled  toggle  motion,  Noiseiesii 
typewriter       .139 

Perinsylvaniii     liglitlng     code     259,' '  Accident- hazard  rulings  430,  Boiler-code  adminlatra- 

„"'"',  ■■.    480 Perpetual-inventory  value.     Plez   IU50 Petroleum  production,   U.   S.   232,  U    8    and 
world       45g 

Pettman   cement   ..!.!!.!.     'ZTi 
Photographing  machines.  New  Eng.Butt  aliop 

-    Iross-sectlon   screens   to  show   size   ^220 
Photoniicrograpliy,  Die-steel     •708 
Pickling  and  washing  machine,  Howard   •1140 
lickllng  cartridge  cases   •23,  ̂ 25    '320 
Piece  prices  on  automatics.  Tables  for  setting. 

Burgess      , .  1012 
Pike  Co.'s  sharpening  stones,  Mfg   !!.^441 
I'in  and  needle  production         « 

Position,  Applying  on  wrlucn  form  for.    HoU- 
d«y  804.  Spaonder    Mt 

Postal   raUss,  8e<:and-claaa   lOSS,   1137 
Power  teats,  Shop,  as  aid  t<i  economy    348 
I'ralslug,  The  value  of.     Davli   1048 

Preparednesa  and  thrift    t'i 
Preparedneaa  — Industrial   Inventory    303 
Preparedness-  Munition  approprlatlona  47R, 

Council  of  Natl.  Defenxe  521,  017,  6«8,  741. 
Standard    munillona    521 

PRESS 

nd  needle  production   
Pinion-roughing  machine,  Gleason  spiral-type 

hevel      .7gg 
Pinions,  Bakellte-Micarta  ^789,  Large  one... •924 
Pinning  jig.  Feather.     Bowyer    'SS 
Pins  and  bolts  for  split  pin  holes,  Jiga  for 

drilling.     Baumbeck   •515 
Pins,  Grinding  die-setting.     Throne   '300 
Pipe  and  other  wrenches.  Jigs  and  tools  used 

in  making,  .Mechanics  Tool  Co.'s,     Viall     •89 
Pipe-brazing    devices,    Small-shop     •iio 
Pipe-fitting  collapsing  taps.     Chamberialn. .  .'lOO 
Pipe.  Ladder  of  short.     Long   •205 
Pipe,   Oil,   inserting  rig.     Orme   •ISO 

Pipe  shop,   "Prometheus'."     Stanley   ^029 
Pipe-tap    holder.     Rogers   '.   *33i 
Pipe,    Thermalene    Co.'s    fixture    for    welding 

thin   sheet-metal.     Viall   .♦232 

Greene  l'>3      '"'P*   '''■''^'   Ponvertihlc   ':t:i'j 
Oil  system,  Remington  Arms  shops         ^927      '"'Pes,  Threading  ends  of  bent.     Smith   •77!) 
Oil   tests.     Van   Deventer             •-,1      Plfon   and   cylinder-grinding  data.     Herrlck, 
Oiler  bushings.  Machining  Le  Blond. .      "  '    '•809      „,  '^''   Bradford    737 "    -  Piston,  docs  it     stop  at  reversal?     Glass    823 Pi.ston,  Machining  Ashmusen  aero   •:!14 

Piston-packing  driver.  Loco.     Donlev   •092 

Plston-pIn  hole.  Grinding  aermotor.'   'SSS Piston  pins.  Handling.     Little   846 
Piston    pins.    Turning    Integral,    on    shaper. 

Pennell      •430 
Piston-ring  chuck,  Air-pump.     Stewart   •900 
Piston   work,    Sterling   marine-engine     '48 
Plane   or   bore   first?    831,   Johnson,    Raught, 

Linihrunner    101.5 

Organization    in    prodiicTn'g  Targe  "s'h'elis" 'liiil  '""      P|'>"e  ••iP'?r  B'b  '^"n'''!:'.!^.  How  to.     Winters. •1122 
portance   of   *      500  '' 

Oiling  lathe  apron.     Davis  •120,  Wood   •343 
Oils,   High-gr.-ide   non-fiuid       60 
Oilstone   grinder.    Oliver   revolving   •568 
Oilstones.   Drilling.     Dittmar    557 
"Old   man."  Adj.   Drill   Brace   Co.'s   !!!!;^965 
Old    New    England   shop.    Douglas    Co.'s;   old 

lathes,    etc.    •lOl,    'ISS.    ̂ 529.    609.    *G31, 
Doane's  repair  shop;  old  lathe,  etc   ^1093 Operation    sheets.    Mounting.      Towler        601 

Opportunities  we  have  missed.     Haas    261 
Optical   shop  of  "Prometheus"    •4,5" 

Out  of  the  ash'.' 

Oial-turning  device,'.sinali-shop.'.'; !!.;!!  !;;.'^i!58      ''•""er  belt  shifter,   Cincinnati Ol-nllc-  "Ct^t^l—t  ^  J-<    n..»       I      •..    ..........        ■■  T*Im  llilT"       Klltlrl/lf.'ci       /><-10t       o  I'll*  nail  C Ovens,   EleMric.     Conover  316.  Schumann....    781 
0\  erhead-expen.se   importance.     Brophy   •462 
Overtime    fatigu..— Brit,    rejwrt       '  914 
O.\l)ow  Bend  chain  drive    *7,j 

Oxidation   and    volatilization         717 
Oxyacelylene.     See  "Welding  and  cutting.'' 

iiner  and  .iointer.  Globe  combination   '483 
laner-bed  design    and    wear.      Sweet   •1116 ..•349 

"Shellacking." 

Watts.. 

•430 
•570 
•765 

Packing    cartridge    cases   •ll?,    *3S4 

Packing  driver,   Vocomotive.   Donley..!   '.  .*602 
Packing   fuse   parts    «471     •-,!'> 

P.-icklng  1-lb.  shells   .'  .•23.5 

Piicktng-ring  chuck.  Air-pump.     Stewart. ..!  .'•900 P.-int.     See  also  ".Japanning,' 
"VamLsh,"  "Enamel." 

Paint-drying  bench   for  shells, 
P'Tint  gun.  Sprav  Eng.  Co 's 
Piinama-Pac.    Expo.— Gold   dredge   
P'-ns.   Grinding  edges   of  sheet-steel.     McAr- dell      ,120 
Paper   cutter.    HIgh-soeed.      Murphy          ^280 
Paper-cuKing   die.      Everett   •SBS 
P.iper-ciitting  punches.      White  *<'■» 
Paraffin    fires— "Efflclencv."     StIIlman. ..!.!. IflS"! 
Iiirallel,    Chucking    work.      .Johnson   •ir!4 
Parallel.   Hinged   tilting.      Dickerman   •ISS 
Jirdn','   with    tools   r'ver.sed.      McOuillln      780 
i:!ttem.     See  also  "Foundrv,"  "Core." 

"llV^^''^'"^  produce  this  c.isting?     Duggan, ••its.   Rogers   ̂ 564,   Holaday   •GOe,   Hansen. 
•9;>R,    Strom      laui 

P.lttern  makers'  asso..  Ma.ster   ...........   572 
Pattern  makers'  bench  planer.  Wallace   •571 
Pattern  makers'  driving  center.     Duggan   ^998 
P.Ttern    m,-ik"r3'  rules.     Duggan   ^879 
Pattern  making— Core-box  reamers.     Holaday, 

•385,   Hanau   •693.  Correction   •STJ 
Pattern  making  for  draftsmen.     Spalding   'SOI 
Pattern-shop   efficiency.      Dugiran     910 
Pattern-shop  gaging  tool.  Combination.    Hola- 
day      y.706 

P.-'ttern   shop.   "Promotheus'."     Stanley   •629 
Pattern  turning  on  planer   *930 
Patterns     and    core    boxes.    Vent    holes    In. 

Parker      •lOl 

Patterns.  Bronze-faced  crosshead-gib   •Oi'fi 
Patterns.    Ca.sting   metal    335 
Patterns    for    gas-engine    cylinder    and   head. 

McCray         '49 
Patterns.   How    would    you   gate   these   gear? 

Holaday    ̂ 557.    Rogers   •1047 
Patterns,  Plaster,   for  dies   •"23 
Patterns.    Plate.      Hol.aday   1089 
Peace.  Effect  of.  on  the  demand  for  American 

machine  tools  In  Europe       6^ 
Peanut-butter  making  machine     *93 

Planer  builder's  cost  system.  Simple  form  of, 
Cincinnati    Planer   Co.      Schneider   ^763 

Planer,     Buz'/.     Machining    gas-motor    cranky case    on.      Bowen   ^749 
Planer  clamp.     Lawrence   ^164 
Planer,    Explaining   how   to   do   work   In,   by 

clamping  in  head,  etc.     Forbes   •1041 
Planer  gage  and  its  uses.     Piiser   'IISI 
Planer  kinks — Small-shop  notebook — Rigid 
keywaying  rig ;  concave  radius ;  spirals ; 

racks  ;  ".shortening"  a  jack :  planing  to  tem- 
plet *534,  I'attern  turning ;  clamp  for  bar 

ke.vwaying;  fiuick-detachahle  holts;  over- 
size job  ;  round  tool  for  slots   •9.30 

Planer,  Large  Cincinnati  gun   •568 
Planer,  Me.sta  helical-gear   *746 
Planer  on   scrap  heap   •IftS 
Planer,  Wallac  pattern  makers'  bench   •571 
Planer   work.   Indicator    for   irregtilar.      Con- 

nington     *426 

Planing  Becker  miller' stand ;  string  machin- 
ing four  miller  knees  on  planer   •532 

Pinning  log.  Delicate  keyway,  on  bench  lathe. 
Remade      •SIR 

Planing  jobs.  Oahu  Ry.  shop   •MS 
Planing  operations,  Gleason  shop   •266 
Planing,  Tool  lifter  and  feed  for  arc.     Deist. •TSS 
Planning  for  the  future   1049 

Plaster   patterns   for  dies   •623 
Plate  patterns.     Holaday   1089 
Plate  shear  and  rolls.  Oahu  Rv   ^845 

Platens."  Making  typewriter.     Stanley   *.305 
Platform.  The  machine-tool     964 
Platinum.  War  Importance  of    396 

Plug  cocks.  Repairing  brass.     Noble   Ilt2 
Plug  wrench,  Holden-Morgan  mechanical. ..  .*483 

Pneumatic.     .See  al.'wi  "Air." 
Pneumatic   flue-swaging  machine   ^977 
Pneumatic  holding  chuck  for  tapping  cartridge 

cases      ''Ot 
Pneumatic  pedestal   riveter.  Chicago   ^658 
Pneumatic  portable  internal  crinder,  Mershon  ♦747 
Pneumatic    shearing    and    riveting    machine. 

.Seelert      •753 
I'ointer.  Hollow  mill  and.     Cvr   •'63 
Polisher,  Valley  Cv.   Inclosed  motor-base   '.S^S 
Polishing   lathe,    Gardner  motor-driven   •'72 
Polishing  lathe.    Shell.      Watts   ^532 
Polishing  machine.  Globe   •Sll 
Polishing  machines.  HIsey-Wolf   •055 
Polishing   small    parts   in   tumbling   machine. 

Baker      •73.5 
Pollshlng-wheel    balancing  washer,   Munnlng- 

Loeb      '349 
I'olishlng  wheels.  Removing,  from  taper  spin- 

dles.     Male.   ^251 
Portable  tools.  Standard  flexible-shaft  electric  •ISO 

See  also  "Forging,"  "Broaching,"  "SUmp- 

Ing." 

—Air  press  for  car  repair.     Hicks   •sxe 
—  Annealing  sheet-steel  siaroplnini.  Olsea  571, 

Shells,  drawn  without  annealing.     Kall.*109l 
— Arbor  press,  Eames  adjustable   •744 
— Arbor    press,    Hannllln    air   •«14 
-Auto  hub.  Progressive  dies  for  preaaed-Ueel. 

Walters   ̂ 41 1.   Greenleaf    781 
■    Banding  I -lb.  shells   'Hi 
■ — Bayonet-scabbard   work.   Worceater  Pressed 

Steel   Co   •24S.   •287 
— Bending  die.  Edgewise.     Pua«p   •997 
—  Blanking  dies.  Laying  out.     Hives   ^34 
— Cartridge-case    reloading    preas   »2.M 
— Cartridge  case.  .Making  4.5-ln.  howitzer,  by 

Worcester  Pressed  Steel  Co.     Mawaoo, 
•21,  •67,  'lOB 

—Cartridge  case.  Making  18-lb.    Mawaon, 

„,      ̂   •319.  •379 
—Clutch,  Campbell  high-speed   'ITl 
— Conunutator-bar  punch  and  die    *n 
— Coupling  dies.  Pressed  brass.     Walters   ^€91 
— Cup  leathers,  Pneu.  press  for   •632 
—  Die.  Built-up  dinking,  of  wood  and  steel, 

for  cutting  envelope  forms  In  printing 
press,    etc.      Kniclit   ^541 

—Die  for  matted  surface.  Constructing.     Bri- 

„  8<wn       855 
—  Dle-formlng  machine,  Anderson   •612,  •1010 
—  Die  holders.  Comparative  merits  of  small. 

Spaander      .932 
—  Die,    Paper-cutting.      Everett   •868 
— Die-selting  pins.  Grinding.     Thome   •300 
— Dle-shaplng  facilities.  Smith  Premier  Wks. 

Dixie      .282 

—  Dies  and  templets.  Making  simple.     Wells!  i^iiss 
— Dies — Century     Eiec.     Co.     practice,     etc. 

Dean— Twenty  years'  progress  ;  notching 
dies,  etc.  •661,  Toolroom,  hardening  rotiin 
and  lalHiratory  ^705,  Hardness  depth. 
proportion  and  finish  •769.  Shrinkage  of 
ring  punches  In  use  •773.  Design  of  dle<, 
punches,  subpresses  and  power  presses.  .*7»3 

—Dies  for  small  brass  holder.     Kuhne   •.536 
— Dies,  Hardening  intenial  surfaces  of  cylin- 

drical.     Sanky   •STS 
— Dies,  Tempering  round.     Shirley   101 1 
— Dies,  Tin-cap.  for  cans.  Reducing  cost  of. 

Cronk        •aa 
—Drawing-die   calculator.  Jensen's   !.!»835 
— Follow   die.    Combination,   for   auto  muffler 

cups.     Jones   •834 
-Forming  punch  and  die.     Ward   'illi 
—Hydraulic  Press  Mfg.  Co.'s  briquettlng  presa, 

•527.   Hydraulic  pump   •875 
—  Notching  die.  .\utomatic.  for  Noiseless  type- 

writer comb — Indexing  fixture.     Slanlev.  .•938 

— Punch  and  die.  Double-acting.     Mason..'...   822 — Punch-press  sliding  surfaces   'IlK 
— Punchlngs.  Mfr.  of— Scrap  problem ;  hy- 

draulic .scrap-haling  machines;  mfg. 
allowances;  construction,  heal  treatment, 
repair  and  life  of  dies.    Starker,  of  Wesl- 
inghouse    Elec.    Co   "895 

—Return  mechanism  for  die  knockout.  Meiikin  •967 
— Rods,    Cutting.    In    punch    press — Shearing 

dies.     Valdea  'SSS.  Spaander   •649 
— Rotary  punch  pre-is.  lilnim   •790 
—  Scrap-metal  bundling  press,  Logeraann  hy- 

draulic  •1143 

—  Seal,     Mfg.     Campbell    self-lorkinc    sheet- 
metal.      Viall      •669 

— Shai)er  ram  as  punch   •930 
—  Straightening   press.    Towsley    bench      •41 
— Studs.   .Shearing,   in  press.     Smith   ^473 
-Tube-forming  dies.      Little   ^450 
-Tubes.   Dies  for  drawing  thin   white-metal. 

Randall        •s 
— Tvpewrlter  type.  Making  Noiseless. •lOlS.  •I0R7 
—  Washer  die.  Special.     Lcck   •1134 
— Work-container  chute  door.     Bagger   •230 

Prlck-punchlng — Spotting   tool   ^594 
Primer  bodies.  Loading — Am.   Sfultigraph  Co. 

work      •459 
Primer.  The  Mark  IV  Brit.     Whittle   ^740 
Priming     press.     Envelope-cutting     die     for. 

Knight         .  .•541 
Piintlng-nress    jigs,    mited    Printing  Machy. 

Co  's.   Woonsoclcet   •773 
Printing-press.  Paper-cutting  die  for  use  In. 

Everett      'RSS 
Prize  for  mechanical   hands    734 
Product.   Developing   now   lines   of.     Popcke. 

of   Wcstlnghouse    Co     625 

Production.     See  also  "Management." 
Production      control.     Remington     typewriter 

plants.      Alford    537.    Production    T8.    lime 
cards      sio 

Production  gages.     Bocart   1106 
Production  schedule.  Graphical.     DIamant. .  .•SOO 
Productive  capacity  as  measure  of  Industrial 

value  1007.  Gantt   105S 

Profiling  jigs.  etc..  Noiseless  typewriter  •276. •325.   •721.   •757,   •809 
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"rrometheus."     See   "War — Navy's." 
Promoting  right  man.     Spaander       78 
Propeller    prttblems,    Aeroplane    125,    Aklmoff 

300,   Belter      •694 
Propeller-shaft  tnrnlng  at  sea.     Fama   •1132 
Protractor,  Dividing  kink  with.  McCarthy.  .•388 
Protractor  head.  Acute-angle  attachment  for. 

Darling   '823 
Protractor,   Sine.     Blomstrom   •340 
Ps.vchology  of  the  shop — The  obvious.     Lord  713 
Pulley  and  gear  makers.     Cooley   •1062 
PuUev  bushing.  Clamping.     Curran   •93.'> 
Pulley,    Heavy-duty,    Medart    ^84 
Pulley  holder.   Safety.      Moore   ^286 
Pulley  trouble.  Preventing  loose.     Baker  •387, 

Sansoni        740 
Pulley,   Turning  large.      Dawson   •187 
Pulleys,  Cone.  Machining,  on  Lindgren  drill- 

ing machine          ^8 
Pulleys,  Placing  tight  belts  on.  Holaday  •665, 

Tate,   Runge      •1045 
Pump,  Air,  packing-ring  chuck.  Stewart. .  .^900 
Pump  and  lathe  parts.  Tools  for.  Mawson.*582 
Pump  elements.   Special   tools   for   machining 

steam.      Mawson      *618 
Pump.  Grinder,  Cincinnati     ^41 
Pump,  Hydraulic  Press  Mfg.  Co.'s  horlzontal.*875 
Pump    shop.    Old    New    Eng. — Douglas    Co.'s 

•101.  'ISS,  •52'.),  'SOI,  609,  .Mfr    of  pump 
leatliers       *631 

Pump  work  in  Hawaiian  shop   •715 
Pumps,    Roper    oil-circulating   ^130 
Punch.     See  generally  "Press." 
Punch,  Automatic  center.     Peterson   ^410 
Punch,      Circle,      with      disappearing      pilot. 

Spaander     •1006 
Punch    for    marking    fuses   *425 
Punch,    Shapcr    ram    as   •OSO 
Punch— Spotting    tool        Dittmar   •594 
Punches  for  leather,  rubber  and  fabric  wash- 

ers.    Pearson  •4T4.  llofT  •."i5S,  (iargh   ^668 
Punches,  Paper-cutting.      White   ^472 
Punches,  Shrinkage  of  ring,  in  use.  Dean..^773 
Punching  springs   with   hand-operated   punch 

and    die.      Linibrunner   ^208 
Punchings,  Mfr    of.     Starker   *895 
Purchasing  agent  as  safely  valve.     Terry  341, 

Cooperation  in  buying.     Murphy     559 
Purchasing  machinery.     Brophy     752 
Pyrometer,  Gibb  critical-temperature  Indicat- 
ing     ^1055 

Pyrometers,    Beighlee    compensated    recording 
and  indicating    •700 

a 

Quebec  bridge  disaster   .527.  653 
Quenching  mediums.     Fry    689 
Quick-return    treadle    motion.      Sweet   *1118 

R 

Rack,    Bar-stock.      Little   •253 
Rack,    Cable.       Haley   •166 
Rack  cutting  on  ))laner   ^534 
Rack,   Small-shop   lathe-tool   ^359 
Radial  drill.     See  •Drill  " 
"Radical"    automatic.    The   •241 
Radius-boring  bar  for  shells      Smith   •461 
Radius,    Planing   concave   *534 
Rail-drilling  machine,  Newton  5-spindle  hori- 

zontal      •656 
Rail  fittings.  Machining  ship   ^297 

RAILROAD 

■ — Air    press    for    car    repair,    N.    Y.,    Ont.    & 
West       Hicks       •386 

— Boring  machine,  Newton  4-splndle,  for  bear- 
ing   work      ^1139 

— Brazilian    railroad    shop   •490 
— Car-wheel  flanges  and  frog  clearances....  108 
— Hawaiian  railroad  repair  shop.     Stanley.  .*844 
, — Laconia  Car  &  Fdy.  Co.'s  welding   ^118 
. — Locomotive-axle    heat    treatment     143 
— Locomotive-packing    driver.      Donley   ^692 
— Locomotive-valve    chambers    bored    on    en- 

gine  lathe   at   Ironton.      Hutchinson     *97 
■ — Locomotives,    Old.    in    France      278 
—Minneapolis,    St    Paul   &   Sault   Ste.   Marie 

— Flue  work  and  tools  in  shop   ^977 
—Santa  F^— Bolt  storage       •S 

Ratchet    motions.       Sweet   ♦1025 
Razors,  Wheels   for  grinding     313 
Readers  and  correspondents.     Terry     557 
Reamer,    Adjustable.      Black   ^466 
Reamer  holder.  Floating.  Curry  ̂ 779,  Kelso.*1135 
Reamer    information    wanted.       Shirley    777, 

Raught      1094 
Reamers,  Compound  floats  for.     Darling  •257, 

Rowell       ^341 
Reamers,    Core-box.      Holaday    *3a5,    Hanau 

•693.   Correction      •872 
Reamers,  Re-centering,  for  grinding.  Donley.^1044 
ReaDiing  fixture.  Crank-case,  line   •134 
Reaming  jig.  Spring-operated      Robenolt  •455, 

.lohnson        917 
Reaming  tapered  holes  In  shells.  Attachment 

for.      Davis      ^995 
Re-centering  reamers.     Donley   •1044 
Recessing  attachment  for  automatics.  Llller.*252 
Recesslng-tool  holder  for  heavy  work.     Gold- 

ing   •117 
Reed-Prentlce     turret     lathe,     Building     •54, 

•144,  •270,  •240 
Reels.    Rack   for   cable      Haley   •les 
Relieving  machine,   Becker  formed-cutter   ^921 
Relieving  machine,  Cleveland  cutter   •699 
Remington  Arms  Co.  plants.     Wharton  •881,  ̂ 925 
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Remington     typewriter    works — Milling-cutter 
tests.       Underwood     ^283,     Scrcw-machlne 
work.     Underwood  ^756,  Shop  management. 
Alford   457,  ̂ 497,   '537,   585,   610 

Repair  ship  "Prometheus."  See  "War — 

Navy's." 

Repair  shop.  Country.     Bogart   •lOOS 
Itepalr  work  In  sugar  mill.     Stanley   •1075 
Research    federation    planned   66,    81,    741 
Rest,  Adjustable  follow.     Parkhiirst   •SU 
Rest,  Self-oiling  follow.     GiUeland    516 
Return  mechanism  for  die  knockout,  Menkln  •Oe? 
Reverse   motion,    Friction   *1026 
Rifle-barrel  drilling  and  reaming  machines. 
New  Eng.  Westinghouse,  marketed  by  Fos- 
ter     ^834 

Rifle,  Evolution  of  American  military   •573 
Rifle  mfr.— Remington  plants   'SSI,  ̂ 925 
Rifle-sight  blade   gage.     Wright   ^678 
Rifle  parts.  Surface  Combustion  Co.'s  anneal- 

ing   furnace  'for   ^524 
Rifle,  Springfield  Model  1903  service — General 

speclftcatlons  and  barrel  operations  •635, 
•679,   698,   •725,   Receiver   ^813,   •859,   ̂ 901, 
•943,  Bolt  ̂ 987,  •lOas,  ̂ 1079,  Sleeve   •1123 

Rifling  ring.     .See  also  "Band,"  "War." 
Rifling  rings.  Making  copper,  for  3-ln.  shells. 

Jones       ^254 

Ring,   Copper.     See  "Band." Ring,    Making    tlme-fu.se    graduated   ^421 
Rings,    Drilling  oil.      Greene    123 
Rings  for  time  fuses.  Making  top  and  bottom. 

Colvin      •SOO 
Rings,    Machining    large    cast-iron.    In    lathe. 
Koppel    •lee 

Rings,   Method  of  forging  ̂ 710,   Dividers  for 
ring  work   •711 

Riveter,  Chicago  pneu.   pedestal   *658 
Riveting    and    shearing    machine.    Pneumatic. 

Seelert      ^753 
Riveting  scabbard   straps   •288 
Riveting  stunt — Hole  In  end  of  t6non.  Barter  ̂ 254 
Kocker-arm   motions.      Sweet   ^1120 
Rod  cutter  and  shear.   Tucker   ^172 
Rods,  Cutting,  In  press.  Valdes  ̂ 388,  Spaan- 
der     ^649 

Roll  flutes.  Milling,  on  lathe    ^74 
Roll-grip  mandrel.     Hunter  •SIS,  Jorgenson:^1094 
Roll-pressure    controller.    Laundry   *85' 
Roller  bearing,  Crossland   *482 
Roller   bearings.      Sweet   •1027 
Roller  bearings.  Handling.     Little    846 
Roller    bearings.    Starting    effort    of    I-beam 

trolleys  with   Hyatt.     Liebermann   •668 
Rollers.  Arbor  for  machining.     Hampson. . .  .^244 
Rolling   cartridge    brass.      Barton   •SSI 
Rolling  direction    and   sheet   strength     594 
Holling   motorcycle-cylinder   bore   *o56 
Rolling  steep  taper  thread.     Ross   'SOS 
Rolling  typewriter-type   letters   *1014 
Rolls    for   making   shrapnel   bars.    Design    of. 

Standlford      'US 
Rolls,  Grinding  small  conical  and  rubber.  In 

bench  lathe,  for  Noiseless  typewriter  •229, 
Making  platens      'SOS 

Rolls,  Making  accurate  thread.     Hamilton. ..  .1016 
Rolls,  Making  clothes-lroner   *1102 
Rolls — Malm  rotary  punch  press   ^790 
Rolls,  Plate-bending,   Oahu  Ry   •845 
Rolls,   StilTenlng  sheet-metaL     Unser   •SIS 
Rope-drive  efflciency.     Hirst    548 
Rotary  punch   press.   Maim   ^790 
Round  bars.  Drilling  centra!  crossholes  In. 

Shaw    ̂ 34,    Universal    drill    jig    for    small 
shafts.     Dodds    •209 

Routing  powder  groove.     Colvin   •oil 
Rubber    rolls.    Grinding   small,    for    Noiseless 

typewriter  ♦229,  Makins  platsns   ♦SOS 
Rules  and  rule  covers.  Clips  for.     Kuhne   •251 
Rules,    Iron-clad        480 
Rules,   Pattern   makers'.      Duggan   •879 
Running  work,  Callperlng.     Terry    258 
Russian   shrapnel   polish.      Bogart   1048 
Rust    and    prevention — Notes   797,    822,    981 
Rust    prevention    after    soldering       28 
Rust-prooflng    process.    Bontempi's     278 
Rusting   of   manganese   steel    426 

S 
SAFETY 

See   also  "Health." — Accident-hazard  rulings.  Penn    436 
— Accidents,  Causes  of  California  machinery. 

Allison       720 
— Accidents,  Long  service  and;  Auel's  state- 

ment    1138 
— Chip  guard.      Torray     •50 
— Collar   for   shafting,   etc.     Cooley   ^1090 
-  Crane  hook  painted  white.     Laller     720 
— Cranes,   Safety  standards  for   1033 
— Grindlng-wheel  side  shields.     Greenleaf  36, 

Parker.   Remade      ^389 
—Illness,   Prevention   of   785,   792 
— Lathe  dogs.     Lawrence  •lOS,   Dolan   •1078 
— N.   Y.    Industrial    Congress.     Alford   1099 
—Practical     Safety     Methods     and     Devices 

Cowee     tl012 
—Pulley  holder.  Safety.     Moore   •286 
— Safety  devices  as  production  handicap   1008 
— Scaffolds,    Safety    Engineering    Applkd    to 

Travelers  Ins    Co     +86 

Sand,  Preventing  shaved,  from  rising  In  mold. 
Holaday       •lOll 

Sander,  Globe  surface  grinder  and   ^393 
Saw,  Band,  to  cut  off  metals.  Quality   ^875 
Saw   bench   for  tubing,    Douglas   shop.. •184,    186 
Saw,   Crane  high-speed   ball-bearing  bench.. ♦876 
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Saw,    Hack,    sharpening    machine,    Wardwell 
automatic  power      •700 

Saw,    Hack — Starrett    machine   •lOll   ■ 
Saw,    SImonds    Inserted-tooth   metal   ^526 
Saw  table  and  disk  grinder.   Globe  combina- 

tion     •439,   481 
Saw  wheel.   Grinding  band.      Weber   ^473 
Sawing  machine,   Newton  small  cold   •701 
Sawing   machine,    Vulcan    cold-meiaL   •129 
Sawing   machine.    Wrench-slot     ^92   ' Scabbards,    Making    bayonet,    by    Worcester 

Pressed  .Steel  Co.     Mawson   ^245,  ̂ 287 
Scaffolds,     Safety     Engineering     Applied    to. 

Travelers    Ins.    Co    t86 

Scale,    ChatlUon    shell-test   •173 
.Scale,  Meadwell's  measuring  and  calculating.^1142 
Scandinavian     markets.     Metal-working     ma- 

chines   In.      Schmidt    595 

School.     See  "Education." .Scott    &     Williams    textile-machinery    work. 
Mawson      'lO,    ̂ 74,    •SS 

Scrap-baling   press,    Logemann   *1143 
Scrap — Mfr.    of   punchings ;   hydraulic   scrap- 

baling  machines.     Starker   'SftS 
Scrap    reclaiming.    Western    Elec.    Co    668 
Scraper,  Brush  and  T-slot.     Major   *250 
Scraping  cradles  and  V's  of  Gleason  gear  cut- 
ter    •267 

Scraping,   Sir  J.   Whltworth  on      Haas     187 
Scraping,  Support  for  crankshafts  while.  Lit- 
tle     ♦594 

Screen  door,  Codd  chain   'lOSS 
Screens,   Cross-section,   to   show  size   of  ma- 

chines. New  Eng.  Butt  shop   •220 
SCREW 

See   also  "Tap,"  "Nut." — A.    L     A.    M. — Any   lead    and   mesh.      Mc- 
pherson      281 

— Chaser  holder.  Internal.     Smith   ^251 
— Chasers,  Tapping  thread  on.     Falrman. .  ..•756 
—Chasing   iittachment.    Shell-lathe   •971 
— Convevor  screw.  Making  miniature.    Gahan.*811 
-^ -Die,    Adjustable-blade.      Schneider   •938 
— Die  drill  jig,  backlng-off  cutter  and  oilstone 

for   bench    lathe.      Remacle   ♦648 
— Die,     Greenfield    self-opening   'SB 
— Die   head  used  as  mill    *i9 
— Die,    Russell    double    reversible   'SOT 
— Half-nuts,     Bobbing.       Harves   'ISg 
— Interrupted    screw    for    chucking    work    In 

dividing   head      Whittle   ♦872 
— Lathe    crossfeed-screw     design.       Ferguson 

646,    Gilliam         962 
— Lead    screw.    Graduating    dial    for    cutting 

metric       Smith       96» 
— Lead   screws.    Left-hand,    etc.      Davis    692, 

.lacobs  872,  Bammer  "962,  Smith   1135 
— Lubricating  the  screw.  Remacle  340,  Spaan- 

der       999 
— Screw  machine.  See  also  "Lathe — Turret," 

etc. 
—.Screw  machine,  D.   &  W.  hand   *9iS 
— Screw  machine,  Fltchburg  "Radical"  au- 

tomatic      ^241 
— Screw   machine.   Hand,   What    Is  ?       82 
— Screw-machine      head,      Foster     all-geared 

♦567,  With  bar-handling  e<iulpment   ^1009 
— Screw  machine.  Large  feed  tube  for  small. 

Mason      •198 
— Screw  machine,  Stenotype  Co.'s  hand   ^524 
— Screw-machine  stock,   Storing.     Little   •SSS 
— Screw  machine.  Tool  post  for  flat  forming 

«n.      Beckman      •IIT' — Screw  machine.   Turner  hand,   for  Macnab 
Mfg.  Co   •ess 

— Screw-machine    work    on    1-lb.    hlgh-exnlo- 
sive    shell      •157.    •ig* 

— Screw-machine    work.    etc. — Cutting   speeds 
and  feeds      Knight   •405,   Erratum    696 

— Screw  machines.  Recessing  attachment   for 

automatic.      Llller      *i'yi — Screw  machines.  Purchasing  hand  or  auto- 
matic      Brophy         75? 

— Screw  machines.  Stop  and  slotting  bushing 
holder  for  automatic.  Remington  shnj)-  - 
Cam  layouts  for  making  special  screws. 
Underwood      ^756 — Screw    machines.   Tables   for   setting   piece 
prices   on.      Burgess....   1012 

— Screwdriver  for   headless  screws.     GabrleL^296 
— Screwdriver,    Heavy-work.      Walter   ^296 — Screwdriver,    Magnetic.      Spaander,    Stuart 

•34.    Bammer      •255 
— Screwdriver,  Power,  for  assembling   *6^i 
— Screwdriver  shape.  Correct.    Keys   •SS? 
— Screwdrivers,  T — Obscuring  defects  on  cast- 

ings by  raised  letters.     Hampson   •690 
— Setscrews,    Machine    forging    hollow-head 

Hunter      •1«5» 
— Shear  for  cutting  screws  to  length.  Spaan- 

der     •1134 
— Slotting  screws.   Clamp   for   •ISS 
— Slotting  screws  on  bench  lathe   ^149 
— Small   shops.    Screw   threads   in — Confusion of   V  and  U.    S    forms.    H.   D.   Murphy   167, 

Measuring  screw  threads.     J.   B.  Jfurphy 
210,   Remacle        739 

— Table   of   screws    and   tap   drills   In   Inches 
and  mlllimetiers     1088 

—Tables  of  drill  sizes  for  A.  S  M.  E.  stand- 
ard screws — Tap.  body  and  counterbore 

Elting    •75,    Bctouyl   ^119 
— Thread-chasing  fixture  for  detonator.  Band- 

driven.      Eyre          ^96 
— Thread-cutting    wrinkles,    Phlller's.      Wells     80 
— Thread  gage,  Ins*>ecti'r's  ring.     Blaln   ^647 
— "Thread    gage.    Lapping    worn    ring;    fluted 

gage    for    Internal    threads   •420 
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SCREW— Contlluicd 
■ — Thread-gage     making,     Whitworth.      Pusep 

•775.    Data    wanted       16 
^Thread  mlUer,  T.  XI.  C.  semi-automatic.  .'1098 
—Thread  millers,  Holden-Morgan  internal.  .•437 
^-Thread-milling  attachment.   Special  Glsholt 

shell  lathe  with   •611 
• — Thread,  Rolling    steep  taper.     Ross   •SOS 
^Thread  rolls.  Making  accurate.     Hamilton.  .1016 
—Thread  standards.  Changes  In  S.  A.  E   1143 
—Threader,     Time-fuse     base-plug   •469 
' — Threading  ends  of  bent  pipes.     Smith   ^779 
^■Threading    machine,    Landls    790 
' — Threading  sliell-adapter    base   *iit 
—Threading  tools.  Internal.     Bennett   •600 
—Threading,    What's    the    matter    with    our 

methods  of?     Perkins    962 
—Threads,   Cutting  U.   S.   S     962 
—Threads,  Measuring  B.  &  S.  or  Acme  29- 

deg.     Fennell      •g4g 

Screw  machine      See  under  "Screw" 
Screwdriver.     See  under  "Screw." 
Seal.  Mfg.   Campbell  self-locking  sheet-metal. 

Vlall      •669 
Searchlight  «tlh  5-ft.   mirror    678 
Seats,  Using,  in  shop.     Davis  476,  Eyles   1047 
Secrecy — Sponges  that  only   absorb     124 
Self-centering    jig.      Jackson   •388 
Setscrews,  Machine  forging  hollow-head.  Hun- 
ter     •1059 

Setting  pins,  (irlndlng  die.     Throne   •300 
Shaft,    Turning   generator,    with    small    lathe. 

Arrowsmlth      •lOSS 
Shaft,  Turning  propeller,  at  sea.     Fama. . .  !»1132 
Shafting,  Safety  collar  for.     Cooley   •lOSO 
Shafts,    Critical    speeds    of.      Knight   '505 
Shafts,    Dynamiting.      Wrigley    343 
Shafts,  Lining  up  widely  separated  line  and 

counter.      Falrman      ^967 
Shafts,   Universal  drill  jig  for  small.     Dodds 

•209.    Another.      Shaw    •34 
Shank    ejectors.      Hutchinson   ]  tSS 
Shaper    as    punch;    home-made     foot-driven 

shaper      .93O 
Shaper  fixture  to  cut  Williams  "master  form" 
„  pinions       •SSe 
Shaper,  Turning  Integral  wrlstpina  on.     Fen- 
„  °«"      •   '430 
Shaper  wearing  surfaces.     Sweet   •1117 
Shaping  attachment.  Circular.     Geersten  •163, 

Eemacle              •781 
Shaping    facilities.    Die.    at    Smith    Premier 

Wks. ;  special  clapper  block.     Dixie   ^282 
Sharpening    stones.    Manufacturing    Pike   ^441 
Shear  and  rod  cutter.  Tucker   ^172 
Shear  for  cutting  screws  to  length.  Spaander.^1134 
Shear,    Pneu.    plate.    Oahu    Ry   •84.") 
Shearing    and    riveting    machine.    Pneumatic. 

Seelert        '   •-.",3 
Shearing  dies   for   rods.     Valdes   •SSS 
Shearing  studs  In  press.     Smith   ^473 
Sheet  copper.  Decimal  thickness  table  for. 

Kellam  602,  Decimal,  fractional  and  metric 
tables.      Eyles      1135 

Sheet-metal   rolls.   Stiffening.      Unser   •SIS 
Sheet-metal  shop.  "Prometheus."  Stanley.  .•629 
Sheet-steel  stampings,  Annealing.     Olsen  571, 

Kail       •lOgi 
Sheet-straightening   air   press   •386 
Sheet  strength   and   rolling  direction    590 
Shell  blanks.  Inverted  drilling  of.     Menzlcs.  .♦767 
Shell,  Projectile.     See  also  "Shrapnel,"  "Cart- 

ridge,"   "War,"    etc. 
Shell-band     lathe     air-operated    clutch     ship- 

per.     Watts   ^427 
Shell-base  diameters.  Increasing,  with  electric 

hammer    in    lathe       Davis    '36,    Correction  132 
Shell   base-plug  wrench,   Holden-Morgan   me- 

chanical      •483 
Shell-base    plugs.    Trimming.      Watts     •75 
Shell-blank    centering    and    testing    machine. 

Hoag       ^429 
Shell-boring    head.    Black    &    Decker   •612 
Shell-boring    lathe.    Heavy    Douglas   •745 
Shell-boring  turret  lathe.   Reliance   ^878 
Shell  contact -detonator  bursting-box  assem- 

bling machines,  Berggren  &  Pearson   •394 
Shell  copper-band  turning  machine,  Jenckes.»128 
Shell-drilling  and  turning  machines  with  liy- 

draullc  feed.  De  Laval's   •463 
Shell  forgings.  Heating  plant  for,  at  Bridge- 

port   Projectile    shop   '279 
Shell  forgings.  Lathe  and  mandrel  for  rough- 

ing 4.5-ln.     Hoag   *30 
Shell  lathe,  Gisholt,  with  thread-milling  at- 

tachment     'Oil 
Shell  lathe,  Lombard  hydraulic   '743 
Shell,    Mfg.     1-Ib.     higii-exploslvc.       Mawson 

•157,    ̂ 199,  •233 
Shell-nose    socket    tool.      Watts   •295 
Shell  noses.  Triple-groove  miller  for.  Watts.*929 
Shell,    Operations    on    Brit.    12-lu.    Mark    IV 

howitzer       ^485 
Shell-plug  and  socket  millers,  Holden-Morgan^393 
Shell-pollshlng    lathe.       Watts   '532 
Shell-roughing  and  finishing  lathe,  Making 

Reed-Prentlce  turret,   at  Blake   &  Knowles 
Wks   '54,  •144.  •270,   '240 

Shell-test   scale,    Chatlllon   *173 
Shell-thread  millers,  Holden-Morgan  Inter- 
nal     ^437 

Shell  work  Dayton — Waving  attachment  ^363, 
Centering  firture  •401.  Snagging  ♦414,  Con- 
veyor     '420 

Shell    work,    3-ln.,   In   small   shop,   Wogaman 
Bros."       •SSO 

Shellacking    1-lb.    shells   •SOI 

A  xM  E  K  1  C  A  N    MACHINIST 

Shells,     Bargains    In   .5*4 Shells,  Chamfering  and  radlua-borlns  bar  for 

Smith       '•461 Shells,     Driving     center     for     rough-turnInK 
Homewood    •251,     Whyte    •jj; Shells.    Expanding   driver   for   hlgh-exnlosiVV 
Harrington      ^378 

Shells,  Inside  forming  tool  for  adjusting,  for 
weight.     Biiger   167.   Watts       •733 

Shells,  Importance  of  organization  In  produ- cing   large     522 
Shells  inside.  Cleaning.     John         •ssg 
Shells,   Making  copper  rlfilng  rings  for  3-Vn. 

Jones       ^264 
Shells,  Making,  with  regular  shop  equipment    38 
Shells,  Nosing  4.5-ln.   Brit.,  by   Eastern  Car 

Co.     Watts   ^514 
Shells,    Palnt-drylng    bench    for.      Watta   •430 
Shells,    Russian,    Reaming   tapered    holes   In 

Davis      ^995 
Shells,  8-ln.     Halght,  of  Canadian  Ingersoll- 
Rand  Co.— Chucking  •941,  Special  lathes. •369 

Shells,  Varnishing— Machine  for  Inserting  and 
removing  bushings.     Watson   ^540 

Ship    "Prometheus."      See    "War — Navy's." 
Ship-rail  fittings.  Machining   ^297 
Ship,  Turning  propeller  shaft  on.     Fama   ^1132 
Shipbuilding,  navy  yards.  High  cost  433.  De- 

termining It  on   contract  work   610,   Speed 
of    construction       831 

Shipments,    Small,    Delivery    of.      Buff    206 
Shipyards,  Timekeeping  In.     Gatewood   '675 
Shoe-machine  work,  Cast-Iron  drop-forge  dies 

for.     Braden   ^621 
Shop,  Brazilian  railroad   •490 
Shop,  Doane's  country  repair.     Bogart   'lOSS 
Shop    experience.    My   first.     Field    386 
Shop    floors    and    healtli    654 
Shop     Improvements,     Limiting,     to     increase 

proflts      260 
Shop,    Mlnlatiu'e   machine.      Miller   •462 
Shop,  office  and  drawing  room.  Why  not  same 

hours,  etc.,  for?  125,  De  Gruyter  302. 
Jacobs  431,  Murphy,  563,  Ward  603,  Pear- 
son      984 

Shop    signs    522 
Shop,    Small.     Van   Deventer — Noon   hour   7, 

Caring  for  bearings  •51,  Enlarging  through 
special    policies — Hartford    Special    Machy. 
Co.  '^3,  Gumption  227,  Centrifugal  force...  620 
Notebook — Locknuts  •ISe,  •180,  Lathe  and 

other    devices    ̂ 358,    Planer    and    shaper 
kinks  ̂ 534,  'OSO,  Expanding  arbors  •SSS, 
Blacksmith   kinks    •710,   Belt-cutting  de- 

vices      ^931 
Discussion — W'asted  intervals.  Strom  124. Screw  threads  and  their  measurement. 

H.  D.  Murphy  167.  J.  B.  Murphy  210. 
Remade  739,  Knurling.  Darling  •les. 
Carbonizing  steels.  Reamer  212,  Gump- 

tion.     Murphy     475 
Discussion  of  notebook — Setting  angle 

plates.  Strom  *3Q,  Spider  arbor.  Strom 
•168.  Notebook's  value.  Remade  209, 
Toolmaker's  clamp.     Whittle  'SeS,  Dixie 
•960,    Lockout.      Murphy   •lOOO 

Shop,  Small,  foreman's  troubles.     Sunday....     33 
Shop,   Small,   Kunz   universal  machine  for..*127 
Shop,   Small   La.   repair — Eaton's   ^336 
Shop,  Small,  Shell  work  In,  Wogaman  Bros.'. '350 
Shops,  Hawaiian  •SO?,  •715,  •844,  •886.  »985. 

•1075 

Shops,  Remington  Arms  Co.  Wharton.  .'881,  ̂ 925 
Shrapnel.       See    also    "Shell,"    "Cartridge," "War,"  etc. 

Shrapnel   bars,    Design    of   rolls   for   making. 
Standlford      *113 

Shrapnel-fuse    sockets    tapped    oversize.    Tool 
for   clo.slng.     Watts   •120 

Shrapnel  polish,   Russian.     Bogart   1048 
Shrinkage  cracks.  Preventing.    Holaday   •823 
Shrinkage  of  ring  punches  In  use.     Dean   •773 
Shrinking    large    crankshaft.      Sherman    •SO. 

Rdlly       783 
Shut-off.  Automatic  grinder.     Culver   •428 
Shut-off,  Automatic  tool  grinder.     Hendricks. •429 
Side    shields.    Emery-wheel.      Greenleaf    36, 

Parker,  Remade      *389 
Sight-blade  gage,  Front.     Wright     •678 
Signal  system.  Crane.     Newcorab   *i!>7 
Signs.    Machine-shop    522 
Sine  bar.  Accurate,  simple.     Henke   1032 

Sine  bar.  Model  T.  &  G.  Co.'s  "Simplex"   •658 
Sine    bar.     Improved.       Groocock     •77,     869, 
Remade  ^342,  McArddl   '869 

Sine   protractor.      Blomstrom      '340 
Size    of   machines.    Cross-section    screens    to 

show.  New  Eng.  Butt  shop   '220 
Skill.  How  far  can  supervision  replace?   435. 

Spaander   608.   Jacobs    650 
Slide  rule.  Calculating  spring  oscillations  on. 

Aklmoff      •SIS 

Slide-rule,  Hornyak  &  Kelly's  weight   .'482 
Sliding  surfaces.   Design   and  lubrication  of. 

Sweet      •1115 
Slot-milling  cutter.  Adjustable.     Smith   ^450 
Slot-milling  cutter.     Hardy   *Hli 
Slot-sawing  machine.  Wrench      '^^ 

Slot-s.    Round    planer    tool    for   '«iO 
Blotter.  Garvin  automatic  duplex   'IZS 
Slotting  bushing  holder  and  stop  for  auto- matics.    Underwood       ' '" 

Slotting    fixture.    Automatic,    for    typewriter 
top  plate       '»" 

Small  shop.     See  "Shop."  . 
Smelting  furnaces.  Electric.     Conover    316 

13 
Pact Smith  Premier  typewriter  work*.  Tool  manu- 

faeture.     Suverkrop  •309,   Dlc-thaplng  fa- 
dUtle«      »2tj 

Smoke-suck.   Uopalrlug  destroyer's.     H«llwe(     It 
Snagging  small  shells.  Dayton    ^414 
Snap  gage.  AdjusUble.     Remade      »lti Social  responsibility  of  employers     1M7 
Soft  hammer.  Convertible.     Donley   'SSS Soldering  electrical  apparatus,  riuxe*  for. . . .  itt 
Soldering  iron.  Legs  for   'ajj 
Soldering   Iron   with  remorable  copper   point. 

Games       •272 
Soldering  kink— Bust  prevention,     (ireenleaf!     28 
Soldering— TIrrlll     gas- lire    pot    for    beating 

coppers        (40 
South   America— Brazilian    railroad   •hop!!!.*4»« Southwestern  Engineering  Society     10S« 
Spanner  wrench.  Pin.     Applegata   •»9S 
Special  policies.  Enlarging  small  shop 
through— Hartford     Special     Hacbj.     Co.'s 
work.      Van    Deventer       »t3 

Specialist,    The.      Jacobs    821 
Speed     of     30,000     nUm.     bent     unbalanced 

spindle.     Mclntyre      »iii 
Speed  reducer,  Foote  "I  X  L"  spur-gear   •657 
Speeds    and    feeds.     Cutting— Screw-machine 

work.     Knight  •405.  Erratum      6»« 
Speeds.  Critical,  of  shafts.     Knight   "SOS 
Speeds,  Finding  surface.     Bryant         33 
Spelter,   Uniform,  needed  for  brass       846 
Spherical  turning.   Internal   '358 
Spider    arbor,    Small-shop.      Strom   'ISS 
Splndle-allgnment  testing  of  Gleason  gear- 

cutler      »2M 
Spindle  flange  of  vertical  miller,  Facing,  with 

elec.   grinder.      Bennett   'tSO 
Spindle,  What  30.000  r.p.m.  did  to  unbal- 

anced.    Mclntyre   •SIS 
Spindles.     Discharging     collets     and     cutter 

shanks   from.     Hutchinson     •SS 
Spindles,    Removing    polishing    wheels    from. 

Male      ^251 
Spiral  facing  tools,  Feeler  gaging.     Bemaole.  .'SSf 
Spiral  form  cutter.  Making.     Hawes   •404 
Spiral  gear.     See  "Gearing." 
Spirals.  Cutting,  on  planer   •534 
Spoiling  work  to  pass  inspection  741,  Murphy.1048 
Sponges  that  only  absorb.     Duggan     124 
Spontaneous  Ignition,  Study  of.     Hoxle   1077 
Spotting  tool.     DIttmar   ^594 
Spray  paint  gun   ^570 
Spraying  enamel  on  metaLs.     O'Sboa   ^912 
Siirlng.  Bending  wire.     Breltscbmid     '19 
Spring     chuck,     Improvised.        Davis      '164. 

Remade     •778 
Spring  oscillations,  Calculating.     Aklmoff   ^318 
Spring  winder.  Hand.     Spaander  'Md,  Weber. •999 
Spring  winding.  Feeding  roll  for.     Johnson...   779 
Spring   work.   Bayonet-scabbard   •289 
Springfield  Model  1903  service  rifle— General 

specifications  and  barrel  operations  •OSS, 
•«79,  698,  ̂ 725,  Receiver  •SIS.  •SSS.  •901, 
•945.  Bolt  •987.  *1<IS3,  •1079,  Sleeve   ^1123 

Springfield  rifie.  Evolution  of   ^573 
Springs,  Punching,  with  hand-operated  punch 

and  die.     LImbrunner   ^208 
"Sprue,"   What   Is  a?      Duggan   •SOI 
Spud  points.  Machining  large.     Swaren   ^647 
Square,  Inspection,  for  surface  plate.    Charles  •548 
S(iuare,  Simplex  Tool  Co.'s  precision   •570 
Siioares,  Angle  and  center   •SSft 
Stack,  Repairing  destroyer's.     Hellweg       32 

Stamping.     See  also  "Press." Stamping  Campbell  seals   •671 
Stamping  cartridge  cases   •111.   'Hi,  •384 
Stamping  fixture.  Hand.     Scrlbner   •648 
Stamping  fuses.  Punch  for   ^425 
.Stamping — Rolling  typewriter  typo   •1014 
Stamping — Wrench-lettering    machine     ^92 
Stamping  1-lb.  shells   •202 
Stamps.  Cutting  Pittsburgh  Steel  Stamp  Go's. 

Greene   •232 
Standard  files.  Smith  Premier  shop.   •ill 
Standard  holes.     Wrigley  300.  Tompkins  476. 

Davis  563.  Guylcr  607.  Johnson     915 
Standard  munitions  of  war    521 
Standardization.    International    machine-parts 
— Name,  size  or  proportion     785 

Standardization  of  machine  tools.     Barth. . .  .1050 
Standardizing  aeroplane  construction    259 
Standardizing    Inserted-blade   milling   cutters. 

Scrlbner     •890 
Standards.  Changes  In  S.  A.  E.  thread   1143 
Start-and-stop   motions.      Sweet   '1026 
State  Trade  Education  Shop.  Bridgeport,  tools. 
Mawson    '842.  •888 

Steadyrest.   Holding   keywaycd   finished   work 
In.     Parker   •1042 

Steadyrest  repair  job.     Parker   •879 
Steam  heat  used  for  melting  the  softer  metals 
— Wlnslow  "Kalor"  melter.     Cramer   •l"? 

Steel.  See  also  "Heat-treatment."  "Tool," etc. 
Steel  and  Iron  tests.  Simple   •lOeS 
Steel     and     Its     Heat-Treatment.       Bullens — 

reviewed  by  DIederlchs   fisi 
Steel.  Corrosion  of  manganese    426 
Steel  cutting  with  the  grain.     Malsel    440 
Steel.  Elements  that  effect.     Stead     1054 
Steel  mfr.  In  Japan.  Govt,  encouraging ;  sta- 

tistics.    Japanese   Engineer    584 
Steel.  Molybdenum — Note   1020 
Steel   production.   Miscellaneous    414 
Steels.  Die — Century  Elec.  Co.  practice,  etc. 

Dean — Twenty  years'  progress  •661.  Tod- Toom.  hardening  room  and  laboratory ; 
microscopical  examination  ^705.  Hardness 
depth,  proportion  and  finish  ̂ 769.  Design.. •'OS 
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Steering  lever,  Making  Mack.     Mawson   'lOiS 
Stenotpye  Co.'s  hand  screw  machine   *524 
Step    blocking.      Darling   *5S8 
Sterling  marine  engine,  Operatlotts  on.    Suver- 

krop       'la 
Stockroom,  Noiseless  typewriter   *973 
Stockroom  pulley  markers.     Cooley   •1062 
Stockroom,   Smith  Premier   '312 
Stone    cruslier.    Hammer    removed    by    torch 

from.      Hampson     208 
Stones,  Manufacturnig  Pike  sharpening   •441 
Stools  in  shop.     Davis  47t>,  Eyles   1047 
Stop    and    slotting    bushing   holder   for   auto- 

matics.     Underwood   ^756 
Stop  tor  centering.     Appiegate;   '998 
Stop  for  surface  grinder.  Noiseless  Typewriter 

shop      *3'»7 
Stop  motions.     Sweet   'lO^U 
Storage,  Neat  bolt,  Santa  Fe's       '8 
Storage,  Noiseless  typewriter  factory   *972 
Storage,   Smith-l'remier   factory   ^312 
Storekeeping  in  Kemlngton  typewriter  plants. 

Alford     '497 
Storing  pulleys  safely.     Moore   ^286 
Storing  screw-maciiine  stock.     Little   *253 
Straiglitener,  Wire.     Allen   •lit) 
Straightinlng  press,  Towsley  beiicli     '41 
Straightening  sheets.  Air  press  for   '386 
Straightening  thin  hardened  gages.    Macready  912 
Stud  driver,  i^ceentric   *359 
Student.     See  also  "Education." 
Students,  Engineering,  number  over  30,000...  308 
Studs    of    gear    blank.    Shearing,    in    press. 

Smith      •473 
Success  in   engineering.   Characteristics  for — 

Mann's  Carnegie  Foundation  questionnaire, 
38,  42 Success  laws  are  elastic    391 

Sugar-machinery      work,      Hawaii.        Stanley 
•597,  •715,  •886,  •985.  ̂ 1075 

Suggestion     box    as     psychological     problem. 
Corey        961 

Suggestion  system.     Successful,   Tewksbury's. 
Stuart  35,  Watt  123,  Greenleaf  299,  Haas..  519 

Suggestion  system.  The.     Stone  257,  Remade  562 
Summer,  Keeping  workers  cool  in       82 
Superheater-flue  swaging  machine   ^977 
Supervision,    How    far    can   It    replace  skill? 

435,  Spaander  608,  Jacobs    650 
Supplies,  Control  of.     Conover    415 
Support     for     crankshafts     while     scraping. 

Little      •594 
Surface  gage.     See  "Gage." 
Surface  speeds  for  machinery.  Finding.     Bry- 
ant       33 

Surfacing  thin  gages.     Murphy    591 
Swaging  macliine.  Pneumatic  flue   •977 
Sweden,  Metal-working  machines  in.     Schmidt  595 
Sweet,  John  E. — Reminiscences  and  character- 

istics.   Johnson  *M7,  891,  His  being  greater 
than   his   doing   874,    His   book   •979,    1008, 
•1023,  •1071,  •1115,  Tribute  to  him.    Vose.   295 

T-slot  scraper.  Brush  and.    Major   •250 
T-slot,  Fitting  tongue  in,  with  planer  gage..^ll31 
Tpble,  Care  of  miller.     Darling   1032 
Table,  Repairing  miller.    Bennett   '240 
Tallstock,  Adapter  for  chuck  in.     Parker   •1044 
Tailstock  feed.     Bickford    558 
•Take  warning  !     See  "Metric." 
Tap-drill     sizes     for    A.     S.     M.     E.     screws. 

Eltlng   •75.   Hetcuyi    •119 
Tap   drills   and   screws   in   inches   and   milli- 

meters,  Table  of   1088 
Tap  holder,   Pipe.     Rogers   •339 
Tap,    Parallel    expanding — Correction.      Haw- 

kinson       •IZO 
Tap,  The  "gun,"  Greenfield   *215 
Tap.     See  also  "Tapper,"  "Tapping,"  "Taps." 
Taper  attachments.  Turret-lathe.     Baumbeck.  .•63 
Taper-boring  lathe  attachment   *351 
Taper  gage.  Blacksmith's   '711 
Taper   gages.   Hinged   tilting  parallel   for  mak- 

ing armature-slot.     Dlckerman   •ISS 
Taper  gib.  How  to  plane  correctly.    Winters. ^1122 
Taper-shank  drills — Sizes,  etc.     Johnson  167, 

Davis     343 
Taper    spindles.    Removing    polishing    wheels 

from.      Male   '251 
Taper  turning.  Ball  centers  for   •SSS 
Tapered    holes,    Reaming.      Davis   ^995 
Tapper,    Harris   horizontal   ^438 
Tappet-stud  grinding  dog.     Mclntyre     •SO 
Tapping  and  drilling  tool.    Hermges   ^466 
Tapping  cartridge  cases   •lOO,  *S83 
Tapping  chuck,  Braden   ^787 
Tapping  chuck,  Friction.    Johnson   ^712 
Tapping.  Depth  gage  for.    Roberts   •1089 
Tapping   machine,   Anderson   vertical   *9GB 
Tapping  thread  on  chasers.    Fairman   ^756 
Tapping  time-fuse  caps   ^468 
Tups,  Collapsible,  for  unlimited  thread  depths. 

Natl.   Acme  Co.'s  "Namco"   ^1097 
Taps,    High-speed    steel    collapsing,    for    iron 

fittings.      Chamberlain   •lOO 
Taps,   Saving  undersized.     Young     205 
Task-and-bonus      work.      Remington      typewriter 

plants.     Alford    585 
Tax  on  copper,  Proposed     126 
Tax   on   Intelligence,   $17,000,000   1095,    1137 
Technical  writing.  Does  it  pay?  Jacobs  544, 

Richards  258,  Readers  and  correspondents. 
Terry  557,  Methods.  Moscovltz  778,  Spaan- 
der    916 

Temperature  of  chips.     Thaulow    581 

Tempering.      See   "Hardening." 
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Templet,  Planing  to   •534 
Templets  and  dies.  Making  simple.     Wells... '858 
Templets  for  irregular  sliapes.  Making.  Laisur.1143 

Termimology.     See  "Names." 
Test  Indicator.     See  "Gage." Tester  for  welded  flues   •978 
Testing  die  steels  by  Century  Elec.  Co. ;  ma- 

cliine   for    brittleness   ^709 
Testing    leather     belting       73 
Testing  macliine,  Box,  Forest  Products  Lab. .  330 
Testing    machine.    Tabor    gear   •569 
Testing  metals  with  X-ray       66 
Tests,  Cincinnati  milling-cutter,  at  Reming- 

ton   shop.      Underwood   ^283 
Tests  of  I-beam  trolleys — Starting  effort  with 

Hyatt   roller    and   other    bearings.      Lieber- 
mann      *66B 

Tests,  Shop  power,  as  aid  to  economy    348 
Tests,   Simi>le   iron   and   steel.     White   ^1063 
Textile-machine  parts,  Methods  used  in  nifg. 

.lenckes.     Mawson   •GOO,  ̂ 718,  •754,  ̂ 798 
Textile-machinery  cams.  Design  and  construc- 

tion of.     Sargent    •173 
Textile-machinery  parts.  Turret-lathe  fixtures, 

etc.,  for  machining  Scott  &  Williams.  Maw- 
son      •lO.     ̂ 74,   ̂ 98 

Thermaline    production,    properties    and    use •221,  •232 

Thermometer,    Brown    recording   •O 13 
Thinkers,  Need  for  more     304 
Thomas    aermotor    work   'SSS 
Thousandth  of  an  inch.  The  832,  Stutz  827, 

Morrison      1045 

Tliread.      See    "Screw,"    "Tap." Thrift  and  preparedness        672 
Thrust  collars.  Fixture  for  milling  oil  grooves 

in       'loe 
Tilting  parallel,  Hinged.     Dlckerman   ^138 
Time-study  attacks.  Govt   81,  347 
Time-study    results,   making   automatic    bolts. 

Scribner         692 
Timekeeping   in   shipyards      Gatewood     ♦675 
Toggle-joint     motions.       Sweet   *1119 
Tolerance  dial.  Handy.     Robertson     '29 
Tolerance  system  and  metric  conversion  tables. 

Wright         702 

Tongs,    Blacksmiths' — Devices      '710,  ̂ 711 
Tongs,  Cartridge-case     •324,  •380 
Tongue  fitting  with  planer  gage.     Puser. . .  .'IISI 

TOOL 

See  also  "Machine  tool,"  "Cutter,"  "Steel," "Heat-treatment,"  etc, 
— Bits,  Holder  for  grinding  tool.     Darling.  .♦1078 
— Boring  and  chamfering  tubular  work.  Tool 

for.       Boudreau       ^252 
— Boring-tool    holder   for   bench   lathe.      Mc- 

lntyre      •119 
— Boring  tool.  Pierce  adjustable   'lOlO 
— Boring-tool  support.     Kruse.   ^244 
— Cartridge-case  machining  tools. . . .-   •382 
— Circular  cutter  for  annular  grooves  in  fuse 

body.      Hawes      ^712 
— Clamping  devices  in  toolrooms.  Lack  of  ade- 

quate..   Darling   •,'>88 — Coloring  of  tools.  Protective.     Lailer    298 
— Combination  tool — Pattern-shop  gage.  Hola- 

day      •206 
— Copper  rifling  rings.  Tools  for   •254 
— Cutting-off    tool.      Quiniby   •427 
— Cutting  speeds  and  feeds.    Knight  •405,  Er- 

ratum      696 
— Drills,  Holder  for  using  broken,  for  turn- 

ing  tools.      Long   ^179 
— Electric    portable    tools,    Standard    flexible 

•»shaf t     •ISO 
— English  and  American  Tool  Builders.    Roe — 

reviewed  by  Kimball    tl76 
— Form  tool.  Milling  cutter  as.    Remade   ^778 
— Forming    tool.    Inside,    for   adjusting   shells 

for  weight.     Bilger  167.  Watts   ^783 
— Fuse  sockets  tapped  oversize.  Tool  for  dos- 

ing.    Watts     •120 
— Fuse,  Tools  for  Brit,  time  •370,  ̂ 421,  •467, •509,   ̂ 549 

— Grinding,   Circular  formed-tool.     Murphy.. 'OSS 
— Holder,  Round-bar  tool     Bennett    *7e 
— Holders,  Special,  with  inserted  cutters.  Lid- 

dell       •s.^fi 
— Knurl  holder.  Adjustable.     Darling   •168 
— Knurling     tool,     Adjustable     self-centering. 

Spaander  •414,  Anders     •1000 
— Noiseless    typewriter    tool    dept   •972 
— Nose-socket  tool.    Watts   •295 
— Parting  with  tools  reversed      McQulllin     780 
— Planer    tool    for    slots.    Round   •93(1 
— Planing,  Tool  lifter  and  feed  for  arc.    Deist. 'HS 
— I'ost  for  flat  forming.     Beckmau   •ll? 
— "Prometheus,"  Toolroom  of    •451 
— Rack,  Small-shop  lathe-tool   'SSg 
— Recessing  attachment  for  automatics,  LIller.*252 
— Reversing-tool  liolder  for  heavy  work.    Gold- 

ing      »m 
— Shells,  Screw-machine  tools,  etc.,  for  1-lb. •158.   ̂ 200 

— Smith   Premier  typewriter  works  tool  mfr. 
— Toolroom   system.     Suverkrop      ^309 

— Spotting  tool.      Dlttmar      ^594 
— State    Trade    Education    Shop,    Bridgeport. 

tools.     -Mawson    •842,  •SSS 
— Threading    tools.    Internal.      Bennett   •eoo 
— "Tool."    "gage,"    "die."    "jig,"    "fixture," 

What  Is  a?   479,  Remade,  Greenleaf  649, 
Chamberlain   739,   Sharkey  826,  Taylor.. 1000 

— Tool-holder  slots  in  turret-lathe  tool  head. 
Repairing.      Wollums     ^79 

— Toolroom    for    dies.     Century    Elec.     Co.'s 
Dean      •705 
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TOOI.r— Continued 
— Tray  for  lathe.   Holt  shop.     Dickhut   •SOO 
— Turret,  Tool-post,  Universal  Mach.  Wk8.'.,«699 
— Welded   high-speed   tools,      Strorafors   •255 
— Welded    tools.    Construction    of   tip-.     Pilk- 

ington    •360,    Gillcland      •giS 

Torch.     See  "Welding  and  cutting." 
Tote    box.    New    Brit,    stacking   •745 
Tote   boxes.   Typewriter  factory   •1113 
TRADE 

See   also   "School,"   "Metric   system." — American  machine  shops  abroad  after  the 
war — Belgian  opportunities,  etc.     Bagen- 
rleux  477,  479,  Spaander    693 

— Catalog    distribution.    Losing    business    by 
economy     in    392 

— Economic  war  and  the  machine-building  in- 
dustries.      Schmidt     829 

— Exiiorts  of  Ingots,  billets,  blooms       76 
— Foreign-trade   suggestions     336 
— Japan.  Iron  and  steel  mfr   584 
— Japan,  Mach. -tool   building.      Morris   1017 
— Machine-shop  products  imports    873 
— Machine-tool  demand  after  war,  British  view 

of        873 
— Machine-tool  exiiorts.   Another  record  year 

for.       Schmidt   'SaS 
— Maciiine-tfiol,  or  metal-working  machinery, 

shipments   from   N.    Y.,   by   countries  «B, 

308,  704 
^Machine  tools.  Effect  of  peace  on   llie  de- 

mand for  American,  in  Europe       61 
— Machine  tools,  Foreign  trade  in  during  fis- 

cal year  1915 — U.  S.  statistics  by  coun- 
tries.     Schmidt    337 

— Out  of  the  ashes   *tll9 
— Scandinavian  markets.  Metal-working  ma- 

chines in.     Schmidt    595 

Training  that  will  not  be  forgotten    435 
Tray,  Tool,  for  lathe.     Dickliut   •500 
Treadle  motion,   Ouick-reiurn.     Sweet   'lllg 
Triangle,  Early  combination  drawing. ..:,,,  ••878 
Trolley  test-s,  I-beam.     Llebermann   •6«& 
Truck,    Motor.      See    "Automobile." 
Truck.   Shop   transfer,    Clark      •70S 
Trucks   in   typewriter   factory   •1114 
Tulie-boring  and  facing  machine,  Pedriek.  .•1140 
Tulie-forming  dies.     Little   •450 
Tube-sH  aging  machine  and  tester   •977 
Tubes,  Drawing  thin  white-metal.     Randall..     *i 
Tubes,  Hand  tool  for  making.     Eyles    •77 
Tubing,      Brass,      Wooden       mandrels      for, 

Parker      •1036 
Tubular      work.      Boring      and      chamfering, 

Boudreau       •252 
Tumlillng  barrels.  Japanning  in.     Archer       13 
Tumbling  machine  for  small  work.     Baker.. ^735 
Turnbuckle    drop-forging    dies   *1SS 

Turning,      See    also    "Lathe," Turning  and  drilling  machines  with  hydraulic 
feed,  for  munition  work.   De  Laval's,  built 
at  East  Jersey  Pipe  and  International  Steel 
&   Ordinance   plants   •463 

Turning  back  the  clock   U37,  1095 
Turning   cone  pulleys   on  driller       *8 
Turning  device,   Hand   'Sj* 
Turning  integral   wristplns  on   shaper,     Fen- 

nell      •43» 
Turning  machine,  Jenckes  copper-band   •128 
Turning  pattern  on  planer   •930 
Turning  propeller  shaft  at  sea,     Fama   ^1132 
Turret,  See  also  "Lathe,"  "Screw — Screw 

machine," 

Turret  attachment,  Eisler  drilling   •lOlO 
Turret  repair,  Jones  &  Lamson,     Wollums,.  ^79 
Turret.  Tool-post,  Universal  Mach.  Wks  '   ^699 
Twisting   fish-tail   cutters.      McHenry   ^208 
Type-nietiil    steam    melter   ^177 
Typewriter,  Noiseless.  SUinley — Design  fea- 

tures ^139,  Making  iiarts  •229,  .Making 
frame  ^273,  ̂ 325,  Making  platens  •SOS, 
Surface-grinder  stop  •357,  Making  top  plate 
•721.  •757.  Machining  type-bar  plate  •809. 
Notching  die  for  type-bar  comb  ̂ 933,  Three 
depts.  —  Tool,  japanning,  storage  ^972 
Making  type  •lOlS,  •1067,  Handling  ma- 

terial      •Ilia 
Typewriter  works.  Remington — ililling-cutter 
tests.  Underwood  ^283.  Screw-machine 
work.  Underwood  •756.  Scientific  manage- 

ment     457.   '497,   •537.   •SSS.  610 
Typewriter  works.  Smith  Premier,  tool  manu- 

facture. Suverkrop  •309,  Die-shaping  fa- 
cilities     •282 

U 

Union  Metallic  Cartridge,  See  "Remington 

Arms." 

United  effort.  Good  effects  of.     Haas   207 

U,   S,   exiMirts.      See  "Trade." U.    S,    Fed,    Trade    Comm,'s   cost   system   347 
U,   S,   manufacturing  statistics    692 
V.    S.    military   and    naval    topics.      See   also "War." 

United    States    munitions    653,    Evolution    of 
military  rifle  ̂ 573.  Teacliing  mfr,  of  muni- 

tions.     Coffin   617,   Making   Springfield   rifle 
•63.5,    •679,    698.    ̂ 725,    •813,    '859.    •901, 

'•945,    •987.    •1033,    ̂ 1079,    •USS 
U,  S,  production  of  needles,  pins,  hooks  and 

eyes   6.   Iron   ore    36,    Petroleum   232,    l.'iS. Iron  and  steel      414.  929 
Universal-joint  mfr..  Jig  for.     Blood   ^867 
Universal  machine  for  small  shop,  Kunz,,.,*12T 
Universal  military  training — U.  S.  Chamber  of 

Commerce    vote    214 
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V-block,  Making  and  testing.     Stuart     'SS 
Vacations,   Navy-yard   employees'       585 
Valuation  of  industrial   property   1007,  Pola- 

kov      1051 
Valve  chambers.  Locomotive,  bored  on  engine 

lathe  at  Irouton.     Ilutchlnson    ^9^ 
Valve-crankshaft     work,     Moline   •134 
Valve,   Pressure-relay,    for    melter-boiler   hy- 

draulic   test      'IID 
Valve   pusliers.    Grinding   aerniotor   *590 
Valves  and  Valve  Gears.      Furman     f43 
Valves — liepairlng  plug  cocks.     Noble   1112 
Varnisli.      See   also    "Japanning,"    "Enamel." 
Varnish  for  fuses    •all,  373 
Varnish    sprayer,    12-in.    shell   •488 
Varnishing   1-lb.   shells   'iOl 
Varnishing   machine,   Fuse-body.     Cooley   *3S5 
Varnishing    shells.       Watson   •51U 
Vent    holes    in     patterns     and    core     boxes. 

Parker   'lOl 
Vibrations,    Harmonic.      Sweet   ^1025 
Vise,   Cartridge-case   holding   •Ill 
Vise — Clamping    bracket    for    springy    work. 

Murphy       •736 
Vise,  Convertible   pipe   *35!) 
Vise,   Hannifin  air-operated   •1010 
Vise-jaw      design,      Beuter's.        Greene      36, 

Pusep   •78,   Darling   '210,    Sahlin,   Clifford, 
Fish       *29S 

Vise  jaws  for  fuses   ^37 1 
Vise  jaus,   Graduated  milling.     Kuhue   ^206 
Vise,    Sectional,    for    high    miller    work,    etc. 

Ball     *493 
Visiting — A  visitor's  view.     Osbom    943 Volatilization  and  oxidation    717 

W 

Wage.     See  also  "Management." 
Wage  plan,  Bullard  nia.\l-pay   1011 
Wagner   Elec.    shop   management    713 

WAR  TOPICS 
(Including  European  and  American  military 
and  naval  topics,  methods  of  making  war 
material  and  many  of  the  machines  built 

for  that  purpose.)   See  also  "Trade." 
— Air    resistance   to   projectiles — Anti-aircraft 

guns        434 
^American  machine   shops   abroad  after  the 

war.     Bagenrieuj:  477,  479,  Spaander   693 
— Anti -efficiency    legislation   81.  347 
— Armor  plate.  How  shall  we  gel  our?      170 
■ — Assembling  macliines  for  shell  contact-de- 

tonator bursting  boxes,  Berggren  &  Pear- 
son     '"394 

— Aviation  on  preparedness  program    213 
— Bayonet     scabbards.     Making,     Worcester. 

Mawson       •215,  •287 
—Cartridge  brass.  Rolling.    Barton   "SSI 
— Cartridge    case,    Making    4.5-ln.    howitzer, 

by  Worcester  Pressed  Steel  Co.  ̂ 21,  •or,  *109 
— Cartridge  case.  Making  18-lb.,  by  Am.  Loco. 

Co.     Mawson    *319,  •379 
— Cartridge  cases,  Moutli-anneaiing.     Barton. •giS 
—Council    of    Natl.     Defense    and    Advisory 

Comm   521,    617,    698,741 
— Crippled  soldiers.  Motion  study  for.  Gll- 

breth  •237,  Hanau  562,  Prize  for  me- 
chanical  hands    734 

—Detonator,  Hand-driven  thread-chasing  fix- 
ture  for.      Eyre     '96 

— Drilling  and  turning  machines  with  hydrau- 
lic feed,  De  Laval's   '^oS 

— Economic  war  and  the  machine-building  in- 
dustries.     Schmidt   •  •  829 

■ — Engineer  officers.  Opportunities  for  civil- 
ians to  become.     Black    628 

— Fuse    body.    Circular    cutter    for    annular 
grooves  In.     Hawes   *712 

— Fuse-body  lacquering  machine,     Cooley   ♦385 
— Fuse-graduating  machine.  Am.  Ammunition 

Co.'s      ♦788 
—Fuse,  Making  Brit.  time.    Colvln  ♦367,  ♦421, 

♦467,  •509,  •549,  Whittle   ♦SSS 
—  Fuse  plant  in  Japan,  Natsude    914 
—  Fuse  sockets  tapped  oversize.  Tool  for  clos- 

ing.   Watts   ♦lao 
—  Fuse  work.  Gages  and  other  details  for....^420 
— Gage,  Adjustable  limit,  for  munitions  parts. 

Anderson  ♦339,  Darling   *S53 
—Gage  work.  Precision — Training  that  will 

not  be   forgotten    435 
—  Grinder,  Ford-Smith  traverse  and  form. ..  .♦923 
—Gun  planer.  Large  Cincinnati   ♦568 
-Industrial  equivalent  of  war    697 
^Lathe    and    mandrel    for    roughing    4.5-ln. 

shell  forcings.     Hoag    '30 
—Lathe,  Building  Reed-Prentlce  turret,  shell, 

at  Blake  &  Knowles  Wks., 

♦54,  ♦144.  ♦270,  ̂ 240 
—Lathe,    GIshoIt    shell,    with    thread-milling 

attachment      *61I 
—Lathe,  Heavy  boring,  Douglas   ^745 
—  Lathe,  Heavy  turret,  Intematl.  M.  T,  Co.'s  ♦1097 
— Lathe,  Lombard  hydraulic  shell   ♦743 
—Lathe  parts.  Casting  Douglas   ♦I'll 
— Lathe.  Reliance  shell-boring  turret   ♦878 
—Lathe.  Shell-band,  air-operated  clutch  ship- 

per.      Watts   ♦'•27 
—Lathe,   Shell-pollshlng.     Watts   ♦532 
—Loading  machine  for  U.  S.  1-lb.  ammuni- 

tion. Frankford  Arsenal.    Montalne   ♦690 
--Machine-gun  controversy   565,  963 
—Machine-tool  demand  after  war,  British 

view  of    873 

Paga 

WAR  TOPICS— Continued 
—Material,  Scramhle  for;  motor-truck  shops. —Metric  conversion  tables  used  In  gun  work. etc.      Wriglit   

—Military      training.      Employers'  "  attitijde toward.      Prentice   

—Miller,      Triple-groove,     for     shell  "noses. 
Watts      

—  Munition-making    trades,"  British    teacliliig 
as   war   measure    *    92 

—Munitions,    Deceptive    working    ilmit's'on. 
Bogart      *         ,1021 

-  Naval  repair— Destroyer's  stack.     Hcllweg.' .     32 — ^aval    Station,    Pearl    Harbor,    crane    and hammer  foundations.     Purer   ♦148 

SO 

♦929 

16 

Washing  macblno,   12-ln.  shell   •JS 
Was  ling  1-lb.  shells.     Mawson   •!»» waahrooni,  Cincinnati  Planer  shop   ♦saa 
Waslu-oom,  Remington  Arms  shop   »fi7 Wasted  InlervaU  In  small  shop.     Strom     124 Wasteful  corporation  economics       t||)7 
W  a  ler  dynamometer.   Sterling       •40 Water  power  In  U.  S    g.55 
Water-power  plant.  Oxbow  Hend,  Ida.--5,ioi- 

lip.  Morse  sllent-cliain  drive           tij Water  requlronienls.  Drinking.     Watklns    742 
Waterproof  coating.  Time-fuse         •373 Walts  laundry  machinery.     Stanley, 

»01,  •851,  •1101 

Elect  engineers  to  Congress  610,  Siieed  of 
construction         gjj 

—Navy's  repair  ship  "Prometheus."    Stanlev, 

„   .     .    ,  ,       *1.  37,  ̂ 397,  ♦451,  •545;  ̂ 629 — 0>it  of  the  ashes   •i)ig 
— Palnt-drylng  bench  for  shells.     Watts! !!!  !*430 — Peace,  Effect  of,  on  tlie  demand  for  Ameri- can machine  tools  in  Europe       61 
— Planer,  Large  Cincinnati  gun   'SOS 
— Platinum,  War  Importance  of    398 
—Plug  wrench,  Holden-Morgan  mechanical.  .•483 
— Prep.-iredness   and  thrift     672 —Preparedness— Industrial   inventory    303 
—Primer    bodies.    Loading — Am.    Multigraph 

Co.    work    •450 

—Primer,  The  Mark  IV  Brit.     Whittle.' .' '. '. '. .'  .'♦740 — Propeller-shaft  turning  at  sea.     Fama   ♦1132 
— Remington  Arms  Co.  plants.    Wharton.  •881,  ̂ 925 
—  Rifle-barrel  drilling  and  reaming  machines, 

yew  Eng.  Westlnghouse,  marketed  by 
Foster      •SSI 

— Rifle  parts,  Surface  Combustion  Co.'s  an- 
nealing furnace  for   ^524 

—  Rifling  rings  for  3-in.  shells.  Making  copper. 
Jones      ^254 

— Searchliglit,   Large   naval    678 
— Shell-band  turning  maciiine,  Jenckes   ^128 
— Shell-base  diameters.  Increasing.    Davis  *'36, 

Correction        132 
— Slleil-base  plugs.  Trimming.     Watts     ^75 
—Shell-blank  centering  and  testing  machine. 

Hoag      •429 
— Shell  blanks.  Inverted  drilling  of.    Menzics.^767 
—Shell-boring  head,  Black  &  Decker   •eu 
— Shell  driver,  E.xpandlng.     Harrington   •378 
—Shell   forglngs,    Bridgeport   Projectile    Co.'s 

heating  plant   for   ^279 
— Shell,  Mfg.    lib.  high-explosive.     Mawson, 

•157,  ̂ 199,  ̂ 233 
— Shell-nose  socket  tool.     Watts   ♦^S 
— Shell,   Operations  on  Brit.    12-ln.   Mark  IV 

howitzer     ^485 
— Shell-plug  and  socket  millers,  Holden-Mor- 

gan     ♦SOS 
— Shell-press      work-container      chute     door. 

Bagger      •250 
-Shell-test  scale.   Chatillon   ^173 
— Shell  work,  Dayton — Waving  attachment, 

•363,    Centering    fixture    ♦404,    Snagging 
♦414,  Conveyor    ^420 

— Shell  work,  3-in.,  in  small  shop,  Woganian 
Bros. '      ♦SSO 

—Shells,   Bargains   in    304 
— Shells,    Chamfering   and   radius-boring   bar 

for.     Smith   ♦461 
— Shells,  Driving  center  for.    Horaewood  ^251, 

Whyte      •737 
— Shells.  Importance  of  organization  In  pro- 

ducing large      522 
— Shells  inside.  Cleaning.     Johns   ♦536 

• — Shells,  Inside  forming  tool  for  adjusting,  for 
weight.     Bilger  167,  Watts   ^783 

— Shells,  Making,  with  regular  shop  equipment    38 
— Shells,  Nosing  4.5-in.  Brit.     Watts   ^514 
— Shells,  Russian,  Reaming  tapered  holes  in. 

Davis      •995 
— Shells,  Varnishing.     Watson   ^540 
—Shells,    8-ln.      Halght,    of    Can.    Ingersoll- 

Rand  Co. — Chucking  ♦941.  Special  lathes. ♦969 
— Shrapnel  bars.  Design  of  rolls  for  making. 

Standiford     ♦US 
— ,Shrapnel   polish,   Russian.     Bogart   1048 
— Sight-blade  gage.  Front.     Wriglit   ♦678 
— Spoiling  work  to  pass  Inspection   741,  1048 
— Standard  munitions  of  war    521 
— Thread  miller.  T.  M.  C   ♦lOSS 
— Thread  millers,  Holden-Morgan  internal   ^437 
— IT.  S.  Army  bill — Meaning  of  tool  terms. 

See  "Names." — V.   S.   munitions — Appropriations    479 
— U.  S.  munitions  653,  Evolutiim  of  military 

rifle  ♦573.  Teaching  mfr.  of  munitions. 
Cofldn  617.  Making  Springfleld  Model  1903 
service  rifle  ♦OSS,  ♦679.  698.  ̂ 725,  ♦SIS. 
•859,  ̂ 901.  •SIS.  ̂ 987.  ̂ 1033.  •1079.  ̂ 1123 

—Universal  military  training— U.  S.  Chamber 
of  Commerce  vote    214 

—Workmen  in  Govt,  shops     742 
— Zeppelins,  Alloys  used  In    244 

Warmnn,  W.  A.,  Death  of     130 
Washer  die.   Special.     Leek   ♦1134 
Washer  dies.  Leather.     Pearson  ^474.  Gargh..^6«8 
Washer.   Mnnnlng-Loeh   balancing   ♦349 
Washers,    Punches    for    leather,    rubber    and 

fabric.       H0IT   ♦oSg 
Washing  and  pickling  machine,   Metal-goods, 

Howard      •1140 
Washing  cartridge  cases   ♦23,  *67 

Weighing   sliells    Cbalillon   scale    •17-) Weight  slide  rule,  Hornyak  &  Kelly   •48J> Weights  «t  Measures,  Am.  Inst   uoo 
WELDING  AND  Cf TTING 

—  Electric  sijot  welders.  Butt-welding  attach- 
ment  for.      Chamlierlaln        •1070 

—  Laconia  Car  &  Kdy.  Co.- -Two  examples- Welding  auto  starter  with  Waterbouse 
apparatus;  welding  car  bodies  with  To- 

ledo elec.   machine    ^ng 

—  Acetylene  torch  prevents  long  shutduwi'i^ Removing  hammer  from  stone  crusher. 
Hampson       20g 

— Ba.vonet-3cabbard    welding     •24g 

—  Flues.  Tester  for  welded   ]'. !  '•97g —  Mllburn  Co.'s  oxyacetylene  apparatus-gen- erator ;  welding  and  cutting  larches   •4gl — Ox.vacetylene-wcldlng     kink  — Torch     with 
protective  air  pipe.     Cumming   •299 

— Oxyacetylene    welding   of    cracked    casting. 
Howard          •|g2 

— Thermaline  production,  properties  anil  use, ♦221,  Fixture  for  welding  thin  pipe  with 
It.      Vlall           •23<» 

—Tools,  Welded  high-speed.     Stromfors! .'.' ! !  .'•255 —Tools,  Construction  of  tip-welded.     Pilklng- 
ton  •SOO.  Gilleland   7. •915 —  Why  blame  welding  apparatus  ?   653 

Welfare  work.  Purged;  Dr.  Geler's  views   1049 Well  worthy  of  Imitation    997 Wellman-Seaver-Morgan   drafting   room   ♦282 Weatlnghonso   practice,    etc.— Developing   new 
lines   of  product  625,  Mfr.   of  punchlngs.  .'SOS Wheel,  Car,  flanges  and  frog  clearances     108 Wheel,  Grinding  band-.saw.     Weber         473 

Wheel,  TwIne-wound  hand.     Remade   '--g Wheels,  Machining  Le  Blond  lathe  hand   •807 
Whetstones,  Manufacturing   Pike   ^441 
Which  is  the  better  way  to  Impart  informa- 

tion ?    Forbes   •1041 
Wliich   should   be   done   first?    S3 li   Johnson, 

Raught,    Limbrunncr    1045 
White-metal   tubes.    Drawing.     Randall       •S  . 
Wliltworlh.  Sir  J.,  on  scraping.     Haas    Igl 
Whltwortli  thread-gage  making.     Pusep  •775, Data  wanted       ig 
Williams'    "master    form"    gearing.      Tralitl 

schold     «353_  tf3g 
Winding.  Feeding  roll  for  .spring.    Johnson...  779 
Winding.  Spring.     See  also  "Spring." 
Winslow  steam  melter     •177 
Wire-bending  fixtures.     Breltschmid   •I9,^514 
Wire — Cable-reel   r.tck.     Haley   •186 
Wire  slralghtener.     Allen   •ug 
Wiring   aeroplanes.      Hudson     •27 
Wogaman  Bros.'  shell  work   'SSO 
Wood  Jointer  and  planer.  Globe   •433 
Wood,  metal,  etc..  Globe  surface  grinder  for.. ♦393 
Wooden-box  testing  machine    330 
Wooden   mandrels.      Parker   'lOSS 

Woixlworklng   shop.    "Promotheus' "   •629 
Woonsocket   Mach.    &   Press   Co.'s  drill   Jigs. 

Austin    •773 
Worcester  Pressed  Steel  Co.'s  cartrtdge-case 

work.     ♦21.    ♦a?,     •log,    Bayonet-sc:.bbard 
work   ^245.  ♦287 

Work  holder  for  burring  disks.     Birdsall. . .  .♦425 
Woiklng     limits     on     munitions,     DeceptlTe. 

Bogart      ♦1021 
Workmen   in   Govt,    shops    742 
Wrench  drop-forging  dies   ♦ISS 
Wrench     for    odd-shaped    work.    Mechanical 

Specialties  Co.'s  "Eagle-Claw"   ♦SOg Wrench.  Pin  spanner,     .\pplegate   •»9g 
Wrench.  Plug.  Holden-Morgan  mechanical   •IgS 
Wrench.  Socket,  with  flexible  Joint.     Hunter. •SOg 
Wrenches.    Crankpln-holt.     Long   •llg 
Wrenches.  Jigs  and  tools  used  In  making  pipe 

and  other.  Mechanics  Tool  Co.'s.     Vlall....   ♦SB 
Wrisfpins,  Turning  integral,  on  shaper.     Fcn- 

nell      •430 
Writing,  Technical.  Does  It  pay?  Jacobs  544. 

Richards  258.  Readers  and  correspondents. 
Terr>'  557.  Methods.  Moscovitz  77S.  Spaan- 
der    916 

X-ray  tests  of  metals. 66 

Young  mechanics.  Training.    Williams   935 
Vonng  men  of  todav.     Bronhv  269.  Holadav. 

Wells    518.    Greenleaf.    519.    695.    Cowan. 
Tnrbet.   Hughes.   Schumb   605.   Donley   606. 
695,  Davis  871.  Silverman  999,  Prince   1144 

Zeppelins,   Llght-welgbt   alloys  In    244 
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By  Fkank  a.  Stanley 

SYNOPSIS — The  use  of  naval  repair  chips,  or 
floating  machine  shops,  is  more  of  an  innovation 

than  many  realize.  And  the  scope  of  their  ac- 
tivities is  far  greater  than  appears  on  the  surface. 

They  must  not  only  be  ready  to  repair  any  break- 
down, make  castings  and  machine  them,  to  fit 

and  to  repair  binoculars  and  periscopes  and  similar 
instruments,  but  such  ships  must  also  carry  a 

full  line  of  supplies,  bolts,  nuts,  bars,  plates  and 
the  hundreds  of  things  that  are  likely  to  be  called 

for.   

The  U.S.S.  "Prometheus,"  recently  arrived  at  New- 
York  from  Mare  Island  navy  yard,  under  the  command 
of  Capt.  F.  D.  Karns,  is  the  second  repair  ship  to  be 

Staten  Island,  N.  Y.  The  Hailing  distance  over  the  course 
followed,  coasting  down  the  Pacific,  passing  through  the 
Panama  Canal  and  heading  northward  east  of  Cuha 
and  througli  the  Windward  Passage,  was  5,2(!0  mi.,  the 
steaming  time  being  2(5  days.  The  stay  at  the  Isthmus 
prior  to  steaming  northward  covered  a  period  of  J)  days. 

The  Towino  Conditions 

The  tanker  "Maumee"  was  recently  completed  at  the 
Mare  Island  navy  yard,  with  the  exception  of  her  en- 

gines. These  are  Diesel  oil  engines,  which  were  built 
at  the  New  York  yard  while  the  ship  herself  was  under 
construction  on  the  west  coast.  As  the  vessel  is  to  serve 

as  an  oil-supply  ship  for  the  Atlantic  fleet  and  must 
therefore  in  any  case  be  sent  around  to  eastern  waters, 
it  was  decided  to  tow  her  to  New  York  for  the  installa- 

FIG.  1.    U.  S.  REPAIR  SHIP  "PROMETHEUS"  LEAVING  MARE  ISLAND  NAVY  YARD;  VALLEJO  IN  BACKGROUND 

placed  in  the  service  of  our  modern  navy.  The  earlier 

vessel  of  this  type  was  tlie  "Vestal,"  which  has  been 
attached  to  the  Atlantic  squadron  for  the  past  18  months 

or  so  and  whicli  has  recently  come  north  with  the  fleet 

upon  the  conclusion  of  the  winter  maneuvers  at  Guantan- 
amo,  Cuba. 

It  was  my  privilege  to  make  the  trip  on  the  "Prome- 

theus" as  the  representative  of  the  American  Machinist, 

the  first  time,  so  far  as  I  am  aware,  that  a  technical 

writer  has  been  permitted  to  accompany  a  naval  vessel  on 

a  voyage  of  this  kind.  This  opportunity  enabled  me  to 

observe  at  first  liand  not  only  tlie  equipment  of  the  ves- 

sel, but  the  many  activities  that  form  a  part  of  its  duties, 

many  of  which  are  entirely  unknown  and  unappreciated 

by  those  who  'have  not  actually  experienced  them. 
The  "Prometlieus"  sailed  from  California  City  coaling 

station,  San  Francisco  Bay,  on  the  evening  of  Feb.  27, 

with  the  1-1,000-ton  oil  tanker  "Maumee"  in  tow.  Ex- 

actly five  weeks  later,  on  the  eveninj?  of  Apr.  2,  she 

arrived  at  the  Government  anchorage  at  TompkinsviUe, 

tion  of  her  engines  at  this  yard.  With  the  exception 

of  the  towing  of  the  dry  dock  "Dewey"  to  the  Philip- 
pines some  years  ago,  this  is  the  biggest  long-distance 

towing  proposition  ever  undertaken.  It  was  carried  out 
from  start  to  finish  with  complete  success  and  in  much 
shorter  time  than  was  generally  anticipated  at  the  outset. 

For  15  days,  from  San  Francisco  Bay  to  Balboa,  the 

"Prometheus"  steamed  steadily  without  stop  at  an  aver- 
age rate  of  about  9  knots.  On  the  northward  i>as.«age 

from  Cristobal  to  New  York  rougher  weatlier  and  ad- 
verse winds  and  currents  made  necessary  a  reduction  in 

speed ;  but  here  again  the  1 1  days'  tow  was  accomplished 
with  no  failures  on  the  part  of  any  of  the  equipment  and 

with  only  such  modification  in  steaming  rate  as  wa>! 
necessary  to  assure  the  completion  of  the  expedition  with- 

out excessive  stresses  upon  the  towing  apparatus. 

The  "Prometheus"  had  been  given  a  complete  outfit 
for  this  undertaking.  The  equipment  included  a  special 

towing  engine,  a  method  of  supporting  the  cable  aiul 
means  for  measuring  the   strain   due  to   the   load  and 
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varying  conditions  of  wind  and  sea.  These  appliances 
are  of  special  interest,  so  that  no  account  of  the  voyage 
from  San  Francisco  to  New  York  would  be  complete 

without  them,  but  they  cannot  be  covered  in  this  article. 

Details  of  the  "Prometheus" 

The  "Prometheus''  was  originally  built  as  a  collier  at 
the  Mare  Island  navy  yard.  She  was  authorized  by  Con- 

gress, Apr.  27,  1904,  the  limit  of  cost  under  the  head  of 
contract  price  of  hull  and  machinery  being  $1,550,000. 
The  keel  was  laid  Oct.  18,  1907,  and  she  was  launched 
Dec.  5,  1908.  The  date  of  her  first  commission  as  a 

collier  was  Jan.  5,  1910.  She  was  placed  out  of  com- 
mission Apr.  7,  1913,  and  was  then  modified  and  equipped 

There  are  six  Babcock  &  Wilcox  water-tube  boilers 

with  four  doors  to  each  furnace,  a  total  grate  service  of 

493  sq.ft.  and  total  heating  surface  of  19,974  sq.ft.  The 
bunker  capacity,  allowing  43  cu.ft.  to  the  ton,  is  1,576 
tons.     The  generating  sets  are  two  in  number. 

The  armament  of  the  ship  consists  of  four  5-in.  51- 

caliber  rapid-fire  guns,  two  of  which  are  mounted  on 
the  forecastle  head  and  two  astern. 

Mechanical  Departments 

The  "Prometheus"  is  a  floating  shop  with  practically 
every  department  aboard  that  would  be  found  in  anv 

well-organized  machine-building  establishment  or  repair 
shop  ashore.     There  are  a  general  office  for  the  issuing 

FIGS.  2  to  5.     REPAIR  SHIP  "PROMETHEUS"  IN  DRYDOCK 

as  a  repair  ship  and  placed  in  commission  as  such  on 
Dec.  23,  1914. 

The  normal  displacement  of  the  ''Promethens"  is  13,- 
585  tons;  her  length  on  designed  load  water  line  is 
450  ft.  and  length  overall,  465  ft.  10  in.  Her  breadth 

on  load  water  line  is  60  ft.  and  draft  for  repair  ship, 

20  ft.  She  is  driven  by  two  vertical  triple-expansion 
engines  with  high-pressure  cylinder  diameter,  38  in.; 
intermediate  cylinder,  441/^  in. ;  low-pressure  cylinder 
diameter,  75  in.  The  length  of  stroke  is  54  in.  The 
total  maximum  indicated  horsepower  is  7,500;  the  total 

estimated  weight  of  machinery,  1,135  tons;  the  speed 
on  trial,  l(i  knots. 

of  orders,  the  control  of  operations  in  all  the  mechanical 
departments  and  for  keeping  up  the  stores  and  issuing 

materials  and  supplies  of  all  kinds  to  departments  and 

to  the  men  aboard;  a  drafting  room  and  planning  de- 
partment ;  a  general  machine  shop  with  heavy  tools ; 

gallery  shops  with  millers  and  the  smaller  and  medium- 
sized  lathes;  a  toolroom  for  taking  care  of  cutting  tools- 
and  machinists'  tools  of  all  kinds  and  for  issuing  them 

to  workmen  on  check;  an  optical  shop;  a  graj'-iron  foun- 
dry and  brass  foundry;  a  pattern  shop;  woodworking 

shop;  forge  shop;  boiler  shop;  copper  shop;  plumbers' 
shop  and  pipe  shop.  As  will  be  noted  hereafter,  the 
equipment  of  each  shop  is  quite  complete. 

i 
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The  tools  in  the  machine  shops  range  up  to  a  48x72- 
in.  extension  gap  lathe,  6-ft.  vertical  boring  and  turning 
mill,  36-in.  openside  planer,  4B  plain  miller  and  so  on. 
The  forge  shop  and  boiler  shop  are  equipped  with,  among 
other  apparatus,  a  150-ton  steam  hydraulic  forging  press 
and  with  portable  electric-welding  machine  and  oxyacety- 

It  may  be  stated  here,  however,  that  the  main  machine 
shop  has  an  asea  approximately  51x51  ft.,  with  two  gal- 

leries 16  ft.  \rlcle  running  the  full  length  of  the  shop 
and  with  runw;^.?  for  a  traveling  crane  between.  The 
foundry  is  the  foil  width  of  the  ship  and  over  50  ft.  in 
length,  witli  a  deep  sand  pit  mea«uring  14x18  ft.  and 

FIGS.    10   AND   11.    ENGINE  ROOM  Off  THE  KEIPAIR;  JBWmP  "PROMETIHEnS'" 

FIG.    12.    PART    OF    FIREROOM FIG.  13.    REFKIGKKATING  KyLIi'MENT 

lene  outfit.  The  foundry  has  two  gray-iron  cupolas,  with 
respective  capacities  of  from  i/^  to  1  ton  and  from  1  to 
2  tons  per  hour,  and  six  crucibles — four  with  capacity 
of  110  lb.  and  two  with  165  lb.  capacity  each. 

The  macliine-tool  equipment  of  the  "Prometheus" 
Tepre.sents  a  value  of  over  $56,000.  In  the  pattern  shop 
there  is  equipment  worth  nearly  $6,300;  in  the  foundry, 
$4,330;  in  the  forge  and  boiler  shops,  over  $8,500  worth 

of  apparatus;  in  the  plumbers'  and  copper  shop,  nearly 
.$2,000  in  pipe  machines,  pumps,  rolls,  shears  and  the 
like.  The  grand  total  for  the  machinery  of  the  different 
departments  exceeds  $77,000.  These  departments,  with 

details  of  the  equipment  and  "method  of  operation,  will be  illustrated  in  succeeding  articles. 

with  an  overhead  traveling  crane  to  handle  flasks  and 

work.  The  forge  and  boiler  shops  occupy  a  space  prac- 
tically equivalent  to  that  devoted  to  the  main  machine 

shop,  and  the  pattern  shop,  pipe  shop  and  plumbers'  shop 
are  located  on  galleries  over  the  forge  shop,  approxi- 

mating closely  in  dimensions  the  galleries  of  the  machine 
shop. 

It  is  difficult  to  realize  that  this  vessel  carries  as  part 
of  her  regular  outfit  about  190  machine  tools  and  other 
pieces  of  apparatus  for  wood  and  metal  work.  But  iu 
addition  to  maintaining  a  big  supply  of  food,  clothing 
and  other  articles  in  considerable  number  for  a  crew  of 
several  hundred  officers  and  men  there  is  also  carried  an 

immense  quantity  (six  months'  supply  at  least)  of  shop 
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and  engine-room  parts  in  the  way  of  bolts  and  nuts, 
rivets  and  washers,  bar  material — brass,  steel  and  iron — 
pipe  fittings,  couplings,  valves  and  the  like.  Then  there 
are  toolroom  stores,  such  as  drills,  reamers,  taps,  etc., 
and  an  almost  endless  variey  of  other  articles  likely  to  be 
wanted  at  any  time  when  the  fleet  is  far  from  port. 
Knowing  this,  it  is  an  easy  matter  for  one  who  has  not 

seen  the  "Prometheus"  to  imagine  her  as  a  square-hulled, 
blunt-nosed,  sluggish  craft,  towering  deck  above  deck  and 
having  all  the  appearance  of  a  multistoried  machine  shop 
and  storehouse  skidded  upon  a  pontoon  and  floated  ark- 
fashion  upon  the  surface  of  the  deep.  As  a  matter  of 
fact  a  preconceived  notion  of  this  character  could  not  be 
farther  from  the  truth. 

Painted  in  the  soft  hues  of  some  of  the  ocean  liners 

prior  to  the  outbreak  of  the  European  War,  the  "Prome- 
theus" might  easily  have  rivaled  in  grace  and  general 

neatness  of  outline  many  a  well-known  vessel  plying  be- 
tween ports  on  opposite  sides  of  the  Atlantic.  Actually, 

while  her  dark,  monotonously  flat  surface  of  bluish-gray 
paint  gives  a  grim-hulled  inconspicuous  appearance  uni- 

versally demanded  throughout  the  fleets  of  the  world, 
her  trim  lines  and  close  resemblance  to  a  high-class 
merchantman  are  still  pronounced  features.  This  seems 
all  the  more  noteworthy  when  it  is  recalled  that  she  was 
originally  built  as  a  collier. 

The  lines  of  the  ship  are  illustrated  perfectly  in  Figs. 
]  to  5  inclusive  and  in  the  details  that  follow.  The 

general  view.  Fig.  1,  represents  the  "Prometheus"  as 
she  appeared  in  the  stream  between  Vallejo,  Calif.,  and 
i\rare  Island  navy  yard  upon  returning  from  Alaska  in 
the  fall  of  1915  after  visiting  the  various  radio  stations 
along  that  coast  for  the  purpose  of  supplying  them  with 

needed  materials,  repairing  their  apparatus  and  in  cer- 
tain instances  dismantling  abandoned  stations. 

Figs.  2  to  5,  all  reproductions  of  photographs  made  of 
tha  vessel  while  in  dry  dock  at  Jlare  Island,  bring  out 

important  features  of  construction  and  equipment — the 
fine  lines  of  the  bow  and  hull  as  a  whole,  the  construc- 

tion of  the  towing  arch  over  the  stern  for  supporting 

the  cable,  the  position  of  the  towing  engine,  the  mount- 
ing of  the  four  5-in.  breech-loading  guns  on  forecastle 

head  and  stern.  Incidentally  these  views  illustrate  clearly 

the  method  of  docking  a  big  ship  so  that  the  structure 

is  properly  supported  by  adjustable  blocks  placed  at  close 
intervals  under  the  keel  along  the  entire  length  of  the 

ship,  while  a  perpendicular  position  is  assured  by  lateral 

shores  placed  between  the  dock  walls  and  the  hull. 

Plans  axd  Elevations 

The  line  drawings  practically  explain  themselves 

though  a  few  words  of  description  may  not  be  out  of 

place.  The  inboard  profile,  which  is  shown  in  Fig.  6, 

includes  the  shops,  foundry,  engine  room  and  so  on 

in  elevation,  likewise  representing  the  space  for  stores 

and  cargo.  Figs.  7  and  8  are  deck  plans  showing  the 

officers'  quarters,  the  locations  of  the  mechanical  de- 
partments, the  machinery  used  on  deck,  including  the 

tov.ing  engine  and  the  arch. 

The  shops,  foundry,  pattern  storage  and  core  ovens 

are  represented  in  the  upper  platform  deck  plan.  Fig. 

7.  Fig.  8  shows  the  foundry  and  smith  shop  aft  and  the 

method  of  stowing  bar  and  sheet  stock  forward.  Fig.  9 

gives  several  cross-sections  which  help  one  to  understand 
the  location  of  the  various  departments. 

The  ship's  complement  of  men  totals  239  ajid  ie  made 
up  as  follows:  Officers — commanding,  1;  wardroom, 
12;  warrant,  4;  total  officers,  17;  crew — seaman  branch, 
55;  artificers,  9;  artificers  in  engine  room,  63;  special, 
10;  conmiissary,  6;  messmen,  11;  repair  force,  68;  total 
crew,  222. 

The  capacity  of  the  fuel-oil  tanks,  for  foundry  and 
similar  use,  is  35,799  gal.,  or  119.6  tons,  while  tl>e  fresh- 

water compartments  hold  a  total  of  39,550  gal. 
Figs.  10  and  11  are  views  taken  in  the  engine  room, 

and  Fig.  12  shows  part  of  the  fireroom.  Fig.  13  is  a 
view  of  the  ice  machines. 

Wlhitte-Metal  Tubes 

By  Hekbeut  J.  Randall 

Several  years  ago  it  became  necessary  to  draw  long 
thin  shells,  or  tubes,  from  Britannia  white  metal,  and  I 
was  unfortunately  unable  to  get  the  exact  information  I 
required  at  that  time. 

I  was  advised  to  try  the  extrusion  method  of  pro- 
ducing tubes;  but  as  we  had  only  single-  and  double- 

action  presses  to  do  the  work,  extruding  was  out  of  the 

question.  Since  then,  however,  I  have  experimented  ex- 
tensively on  this  problem,  with  the  result  that  about 

two  years  ago  I  obtained  a  shell  1||  in.  in  diameter  by 
6%  in.  long,  with  a  wall  0.028  in.  thick.  It  was  highly 
polished  and  secured  in  four  operations,  including  the 
cutting  of  the  blank. 

The  sketches  of  the  dies  practically  explain  them- 
selves. Fig.  1  represents  the  cutting  and  first  drawing 

dies  used  in  a  double-action  press,  with  a  blank  (jl4  in. 
square  and  0.09-1  in.  thick.  These  first  dies  give  a  cup 
3  in.  in  diameter  and  21/0  in.  high,  but  do  not  thin  down 

the  walls  any,  as  the  difference  between  the  punch  diam- 
eter and  the  die  was  made  just  twice  the  thickness  of  the 

blank. 

During  the  experiments  I  always  had  good  results  un- 
til coming  to  the  final  operations ;  then  the  percentage  of 

broken  pieces  would  be  anywhere  between  50  to  75,  some- 
times more,  which  was  anything  but  satisfactory.  That 

was  with  the  ordinary  way  of  redrawing;  but  as  I  had 

spent  lots  of  time  trj'ing  to  get  the  desired  results,  I 
thought  it  could  do  no  harm  to  try  to  turn  the  preceding 

cup  inside  out.  So  I  made  the  second-  and  third-opera- 
tion redrawing  dies  on  that  idea,  and  thereafter  we  had 

practically  no  trouble. The  second,  third  and  fourth  dies  can  be  used  in  any 

ordinary  single-action  press,  provided  the  stroke  is  long 
enough. 

The  dies.  Fig.  2,  for  the  second  operation  brought  the 
walls  of  the  tube  down  to  0.037  in.  thick  and  lengthened 

it  to  3%  in.  The  cup,  after  passing  through  the  first- 
operation  dies,  was  inverted  over  the  die  for  the  second 
operation.  This  die  was  made  0.010  in.  smaller  on  the 
outside  than  the  inside  diameter  of  the  work,  to  facilitate 

matters  when  feeding,  as  the  press  could  be  run  continu- 
ously, the  work  dropping  down  through  the  center  of  the 

die  into  a  box. 
The  third  operation  consists  of  the  same  operation  as 

in  the  second,  only  the  die  was  made  to  draw  the  work 
down  to  the  required  inside  diameter  with  walls  0.034 

in.  thick,  giving  a  blank  by^  in.  long.    See  Fig.  3. 
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The  punch  for  the  third  operation  was  used  on  the 
fourth  or  final  operation,  and  the  die  was  made  as  in 
Fig.  4.  This  completed  the  work,  making  a  cup  or  tube 
l^J  in.,  inside  diameter,  634  in.  long  and  0.028  in.  thick- 

ness of  wall,  with  a  high  polish  on  the  outside.  Of  course 
this  die  had  to  be  highly  polished  to  get  these  results,  and 
the  punch  was  hardened,  ground  and  lapped  perfectly 
true,  as  the  work  after  passing  through  this  last  die  held 
tightly  to  the  punch. 

The  dies  for  the  first,  second  and  third  operations  were 
made  of  machine  steel  and  left  soft  but  polished,  and  the 
cutting  ring  for  the  first  operation  was  of  tool  steel  not 
hardened. 

The  work  automatically  stripped  itself  from  the 
punches  in  the  first  three  operations,  as  there  was  a  little 
outward  spring  to  the  top  of  the  walls  of  the  work.  In 

the  last-operation  dies  four  spring  fingers  were  placed 

Threod-h  arftoch  shank 

■\-Z.062' 

asadl  MooMs  aiadl  Eyes 

The  production  of  pins  of  all  varieties  in  the  United 
States  in  1914  was  valued  at  $3,713,782.  Common  or 
toilet  pins  formed  the  principal  variety,  the  production 
of  which  was  valued  at  $1,248,7.57.  These  pins  were 
made  of  steel  and  brass  wire,  and  the  quantities  were 
reported  to  the  United  States  Bureau  of  the  Census  partly 
in  pounds  and  partly  in  packs  of  .3,.360  and  3,600  pins 
each.  The  production  of  metal  hairpins  was  9,242,012 
gross,  valued  at  $528,362,  and  of  safety  pins,  4,744,303 
gross,  valued  at  $936,663.  The  output  of  hooks  and  eyes 

was  reported  as  1,076,177  great  gross,  valued  at  $1,394,- 745. 

The  production  of  needles  in  the  United  States,  which 
consists  almost  entirely  of  knitting-machine  and  sewing- 

msr 

Fig.i  First  Opera+ion,  Cu+  and  Draw  Dies Fig.2  Second  Opera+ion,  |ti  Redraw  Dies 

[««/£■ ->| 
moL-srsEL  PUNCH 

(HanMnec/  (md  Oround) 

Air  Werrf 

^         \\^   <-~dened,  Ground  ordlhlislO .4  Spring  Fingers 

Fig.3  Tliird  Opera+ion,  Z"^  Redraw  Dies 

DETAILS   OF   DIES   FOR   DRAWING   THIX   WHITE-METAL  TUBES 

''Headless  Screws 

Fig.4  Foor+h  Opera+ion,  3"^  Redraw  and  Polish 

around  the  die,  to  just  let  the  punch  through  without 

touching.  When  the  work  was  on  the  punch,  these  fing- 
ers would  spring  downward  and  over  the  top,  thus  strip- 

ping it  off  from  the  punch  on  the  upward  stroke. 
The  only  lubricant  used  on  these  four  operations  was 

a  mixture  of  soft-soap,  soda,  lard  oil  and  water,  all  boiled 
together  and  left  to  cool  before  using. 

The  uneven  ends  of  the  work  were  not  trued  off  be- 

tween operations,  as  that  was  unnecessarj-  and  would  only 
have  wasted  stock  and  shortened  the  final  tube.  The  work 

was  not  annealed,  or  touched  between  operations. 

machine  needles,  amounted  to  168,644,000  in  1914  and 
was  valued  at  $1,273,084.  Of  this  amount  94,099,000. 

or  55.8  per  cent.,  were  knitting-machine  needles,  valued 
at  $621,784,  and  74,545,000,  or  44.2  per  cent,  sewing- 
machine  needles,  valued  at  $651,300.  The  production  of 

hand-sewing  needles  was  confined  ,to  three  establishments, 
which  manufactured  about  90.000  needles  during  1914. 
This  production  consisted  largely  of  the  small  variety 
of  hand-sewing  needles,  but  it  also  included  a  considerable 
number  of  the  large  variety  used  for  carpets,  bags  and 
other  lieavy  work. 
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ooFn  Hour  in  tSue  S 
By  John  H.  Vax  Dbventeb 

)innial]l  SSiop 

SYNOPSIS — Human  nature  is  the  most  import- 
ant thing  that  the  small-shop  or  the  large-shop 

man  has  to  do  with.  Sometimes  it  is  densely 
ignorant,  sometimes  exceptionally  bright,  on  some 
occasions  guileless  and  again  crafty.  The  stories 
related  in  this  article  are  all  founded  on  facts  and 
illustrate  these  variable  phases  of  human  nature. 

The  millwright  at  the  Ajax  plant  joined  the  group 

in  front  of  Dave  Hope's  machine  shop  and  proceeded  to 
explore  the  contents  of  his  dinner  bucket.  "The  old 
woman  is  getting  absent  minded,"  he  complained  as  he 
bit  into  a  likely  looking  sandwich.  "Last  week  she  goes 
and  puts  salt  into  my  coffee,  and  now  here's  the  lift  off 
a  shoe  heel  in  this  liverwurst  sandwich !" 

"Better  begin  handing  your  pay  envelope  over  and  see 
if  things  don't  change  for  the  better,"  advised  Dave. 

"'T'ain't  lucky,"  replied  Billy  Files;  "my  helper  ai- 
rways done  that  and  he  come  near  killin'  himself  today." 

Naturally,  after  this  introduction  Billy  had  to  tell  what 
had  happened  to  his  helper. 

"We  had  a  swingin'  scaffold  hung  from  the  roof  truss 
in  the  main  bay,"  related  Billy  Files;  "and  when  I  fin- 

ished with  the  job,  I  told  the  durned  fool  to  go  up  and 

take  it  down.  It  was  rigged  like  a  painters'  scaffold  with 
two  sets  of  blocks  and  a  single  rope,  so  all  the  cuss  had 
to  do  was  to  let  himself  down  easy  and  gradual  like. 
Instead  of  this  he  casts  loose  on  the  hitch,  grabs  the 

wrong  rope  and  comes  down  like  a  shot.  If  he  hadn't 
have  fell  on  the  old  man,  who  was  givin'  Jim  Hartly  a 
Takin'  over  the  coals,  he'd  have  been  done  for  sure.  As 
it  is,  both  of  'em  are  in  the  hospital." 

Steange  Things  Happen  Very  Fkequently 

"A  thing  like  that  happens  more  often  than  you 
imagine,"  said  Dave.  "It  isn't  because  a  man  don't  know 
any  better,  but  because  he  doesn't  think  about  what  he  is 
doing.  I  worked  in  a  shop  one  time  where  they  built 
big  sheet-steel  fans  such  as  they  use  for  ventilating  mines. 
They  used  to  set  these  up  with  temporary  bolts  to  see 
that  everything  went  together  all  right  and  then  knocked 
them  down  for  shipment.  One  day  a  fellow  who  had 
been  30  years  at  the  business  was  up  on  top  to  take  off 
the  scroll  sheets  from  a  25-ft.  fan.  He  simply  sat  in  the 
middle  of  one  of  these  sheets  and  took  out  the  bolts  one 

by  one,  forgetting  that  sheet  iron  will  buckle.  When  he 
got  down  to  the  last  three  bolts,  two  on  one  side  and  one 

on  the  other,  he  couldn't  start  the  nuts  with  his  fingers, 
which  was  quite  natural  on  account  of  the  strain  on  the 

sheet.  So  he  grabs  a  hammer  and  chisel,  an'  starts  to 
knock  the  nuts  off.  One  was  as  far  as  he  got,  and  that 

was  the  last  tap  of  work  he  did  for  six  weeks,  unless  you 

call  it  work  to  take  your  medicine  in  a  hospital." 
"Aweel,  it's  a'  the  same  in  all  countries,"  said  Sandy 

MacPherson.  "I  was  watching  some  ship  carpenters  at 
Vladivostok  at  a  job  of  fixing  shingles  on  a  shed  roof. 

These  ship  carpenters  keep  their  tools  in  sma'  flat  trays 
like  shoemakers'  kits.  The  pitch  of  the  roof  was  pretty 
steep;  and  when  the  first  ship  carpenter  climbed  the  lad- 

der and  raised  his  tool  box  on  the  roof,  off  it  slid  with  a 

bang.  I  canna  say  wliat  he  said,  because  I  dinna  under- 
stand liussian;  but  I  can  guess.  Down  he  went,  picked 

up  his  tools  and  pit  them  in  the  box,  climbed  the  ladder 
agin,  pit  the  box  on  the  roof  and  pit  his  foot  in  it  to 
hold  it  doon.  Then  he  stepped  off  the  ladder  rung  with 
his  other  foot.  I  couldn't  see  muckle  of  him  as  they 
carried  him  awa'  on  a  stretcher,  but  the  little  I  did  seie 

was  eneuch !" 
Ed  Jackson  Comes  to  the  Front 

Ed  Jackson,  the  machinery  salesman  of  the  Eureka 

Supply  Co.,  entered  the  conversation  at  this  point.  "It 
sometimes  happens  that  the  very  fellow  that  you  would 
put  down  for  a  dub  pulls  off  some  bright  stunt  that  will 
make  your  eyes  pop  out.  We  had  a  case  of  that  kind  last 
week.  A  Western  manufacturer  who  frequently  does 
business  with  us  wrote  us  a  month  or  two  ago  about  the 
possibility  of  collecting  a  bill  from  Judd  Jenkins.  It 
seems  that  he  had  sold  Judd  some  $60  worth  of  goods  at 
30  days,  and  the  30  days  were  up  about  a  year  and  a  half 
ago.  We  wrote  him  that  he  had  as  nmch  chance  of  shak- 

ing hands  with  his  money  again  as  Judd  has  of  getting 
to  heaven.  He  wanted  us  to  collect  it  on  a  percentage, 
and  we  told  him  we  would  not  undertake  it  for  12.5  per 
cent.  You  can  get  blood  out  of  turnips  occasionally,  but 
you  can  never  get  money  out  of  Judd  Jenkins  for  goods 
that  have  been  delivered;  C.O.D.  is  the  way  to  do  busi- 

ness with  him.  They  say  that  when  he  goes  to  church, 
they  pass  the  plate  before  the  first  hymn ! 

"A  week  ago,  who  should  show  up  in  our  office  but  this 
same  AVesterner  who  had  been  stuck  for  the  $60!  He 

was  a  typical  boob  in  appearance,  had  a  face  as  round  and 
unexpressive  as  a  washbasin,  stood  about  6  ft.  6  and  had 

a  pair  of  fists  like  hams. 

"  'What  are  you  doing  in  our  town,  Mr.  Shenkel  ?'  in- 
quired the  boss. 

"  'Oh,  aye  vas  coming  East  and  aye  stopped  off  to 

collect  dat  bill  from  dat  feller  Yenkins,'  replied  the  West- erner. 

"  'Have  you  tried  it  yet?'  inquired  the  boss. 
"  'Sure,  I  have,  I  have  collected  das  money,'  and  here 

lie  pulled  out  a  wad  of  bills  to  prove  his  statement. 

"  'IIow  the  deuce  did  you  do  that  ?'  exclaimed  the  boss, 
'I'd  like  to  know  your  secret  of  collecting  bills.' 

"  'Veil,  you  yust  got  to  use  diplomacy,'  returned  the 
big  Swede.  'I  go  down  py  Mr.  Yenkins'  office  one  day 
until  I  see  he  is  alone  mit  himself.  Then  I  go  in  and 

say,  "I'm  Mr.  Shenkel  vat  you  owe  $60  to  and  I've  come 
for  das  money."  He  told  me  to  go  to  some  place  what 
begins  with  "h"  to  get  it,  so  I  grabbed  him  mit  one  hand 
by  der  throat  und  shook  my  fist  uuter  his  nose  and  said, 

"All  right,  Mr.  Yenkins,  I'll  take  $60  worth  of  satisfac- 

tion oud  of  your  block." ' "While  the  big  Swede  was  telling  us  this,  he  was 
illustrating  his  words  on  me  for  the  benefit  of  the  boss, 
and  I  tell  you  if  you  could  have  felt  that  grip  on  your 
throat  and  seen  the  fierce  expression  on  his  face,  and  his 
big  hand  ready  to  land  on  your  countenance,  you  would 

have  realized  that  he  was  a  ma.ster  of  diplomacy.  I  don't 
wonder  that  Jenkins  paid  up  after  a  performance  such 

as  the  Swede  demonstrated  !" 
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"I  am  glad  to  hear  one  of  you  machinery  salesmen 
admit  that  you  can  learn  something,"  said  Dave.  "Here 
is  a  tip  on  selling  micrometers  that  I  picked  up  while 
down  in  Bridgeport  the  other  day.  When  a  man  goes  to 
one  of  the  big  munition  shops  to  look  for  a  job,  the  first 
thing  they  ask  him  is  if  he  can  use  micrometers.  If  he 

saj-s  no,  it's  all  off;  and  if  he  says  yes,  he  gets  a  chance 
to  prove  it.  One  of  the  progressive  hardware  stores  in 
town  took  advantage  of  this  to  boost  its  sale  of  microm- 

eters and  started  a  school  of  micrometer  reading  in  a 
back  room.  Every  man  who  bought  a  mike  was  instructed 

free  of  charge  how  to  use  it.  Fellows  that  didn't  know  a 
thousandth  of  an  inch  from  an  alligator  before  they 
entered  the  hardware  store  came  out  with  a  pass  to  a 

good  job.    That's  what  I  call  keeping  up  with  the  times  1" 
The  machinery  salesman  could  not  remain  quiet  for  a 

very  long  period,  and  it  was  evident  that  he  had  some- 

thing to  tell.  "What  is  it,  Ed?"  inquired  Dave.  "Spit 
it  out  before  it  chokes  you." 

"I  was  just  thinking  about  the  plant  that  came  near 
putting  itself  out  of  business,"  replied  Ed.  "You  very 
seldom  hear  of  a  plant  being  its  own  competitor,  but  this 
case  I  have  in  mind  was  just  such  a  one.  They  made 

high-grade  edge  tools,  such  as  carpenters'  chisels,  and 
were  very  strict  about  the  quality  of  their  goods — some- 

thing that  you  can't  say  about  all  of  the  shops  in  that  line 
of  business.  When  a  blade  wouldn't  come  up  to  the  test, 
out  it  went  regardless  of  expense.  Probably  one-third  of 
their  total  output  went  to  the  scrap  heap  because  its 
quality  was  not  up  to  their  standard.  After  a  while  the 
manager  of  this  company  began  to  find  himself  up  against 
a  rather  strict  competition  in  which  goods  similar  to 
his,  but  with  slightly  inferior  quality,  were  being  sold 
at  one-half  the  price.  He  could  not  see  how  it  was  done, 
knowing  that  even  allowing  for  the  inferior  quality  these 
goods  must  have  cost  more  than  they  were  selling  for. 
Finally  he  employed  a  detective  agency  to  try  and  trace 
a  source  of  supply,  but  was  a  .surprised  man  when  this 
source  proved  to  be  his  own  scrap  pile !  The  foxie  junk 
dealer  who  had  been  buying  this  scrap  for  several  years 
had  made  extensive  preparations  for  just  such  a  coup. 
Nowadays  this  is  more  or  less  a  matter  of  history,  but  I 
notice  that  the  edge-tool  companies  are  particular  to 
break  their  scrap  into  small  pieces  before  it  gets  out- 

doors." 
Painting  the  Backbone  on  a  Belt 

"That  concern  was  almost  too  conscientious  about  the 
quality  of  its  goods,  which  is  more  than  can  be  said  for 

some  of  you  salesmen,"  said  Dave  Hope.  "Old  man  Bug- 
gies was  in  the  market  some  time  ago  for  a  main-drive 

belt  for  his  power  house.  The  order  went  to  a  good  re- 
liable belting  concern,  and  one  of  the  salesmen  for  a  less 

reliable  house  began  to  knock.  You  know  how  Buggies 
is,  and  how  suspicious  he  is  of  everybody.  This  bright 
Alex  told  him  that  the  big  belt  factories  employ  artists 
to  paint  the  backbone  on  a  piece  of  belt  so  that  it  will 
look  like  center  stock  and  that  all  he  was  likely  to  get 
when  he  got  his  belt  in  was  a  piece  of  side  hide, 
but  that  he  could  make  sure  of  the  matter  by  scraping 
on  the  backbone  when  the  belt  was  received.  If  the 

mark  came  off,  that  would  prove  that  it  was  a  fake  job 
and  had  been  painted  on  there. 

"Buggies  could  hardly  wait  to  get  hold  of  the  big 
belt  to  make  this  test,  for  he  was  afraid  of  anyone  put- 

ting anything  over  on  him.  So  when  the  belt  came  in, 
he  got  out  his  scraper  and  began  to  scrape ;  and  naturally 
enough  the  mark  came  off.  He  jumped  for  the  telephone 

to  call  up  the  belting  company.  'Say,  you  big  fakers,' 
said  he,  'send  your  wagon  down  right  away  and  take 
away  that  fake  belt  you  sent  me.' 

"'What  are  you  talking  about?'  came  from  the  other 
end  of  the  line. 

"  'That  big  belt  I  bought  has  the  backbone  painted  on 
it  to  make  out  it  was  center  stock,'  replied  Buggies.  'I 
scraped  off  the  mark  that  your  painter  put  there.' 

"The  manager  of  the  belting  concern  was  probably  too 
much  astonished  to  reply.  When  Buggies  found  out  later 
how  the  salesman  had  misled  him  into  making  a  fool 
of  himself,  however,  he  declared  he  would  spend  the  rest 

of  his  life  in  getting  even,  and  I  expect  that  he  will." 
Just  at  this  point  the  whistle  blew,  and  the  small-shop 

noon  hour  was  over. 

Much  of  the  value  of  having  a  good  supply  of  bolts 

is  in  being  able  to  find  them  when  wanted.  The  illustra- 
tion shows  the  excellent  system  adopted  by  the  Atchison, 

SANTA  FE  SYSTEM  OF  BOLT  STORAGE 

Topeka  &  Santa  Fe  By.  at  Arkansas  City,  Kan.    The  bolts 
are  neatly  stacked  and  labeled,  as  can  be  seen,  making  it 
easy  to  select  the  size  wanted  and  to  know  how  many  are 
in  stock. 

OralMEag  MsielhflEae 

To  run  right,  a  cone  pulley  must  be  machined  both 
inside  and  out,  especially  if  it  is  to  run  at  any  speed.  On 
the  drilling  machines  made  by  the  F.  W.  Lindgren  Co., 
Bockford,  111.,  the  cone  pulleys  are  machined  all  over. 
Most  of  this  work  is  done  in  a  drilling  machine  fitted 
with  special  chuck  and  tools. 

The  tools  for  machining  the  inside  of  the  pulleys  are 
illustrated  in  Fig.  1.  The  pulleys  are  in  five  steps,  1% 
in.  wide,  the  smallest  step  being  2  in.  in  diameter.  The 
pulley  to  be  machined  is  placed  in  the  spindle  chuck,  as 
at  A,  and  held  in  by  setscrews.  It  is  then  brought  down 
over  the  cone  tool,  and  the  cutters  at  B  and  C  machine 
the  inside  of  the  steps,  the  outside  of  the  center  and 
partly  clean  up  the  small  end,  leaving  the  inside  as  at  D. 
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The  chuck  to  hold  the  cone  is  removed  in  Fig.  2,  in 
order  to  show  the  inside.  The  place  where  the  small  step 
of  the  cone  goes  in  is  taper-bored,  so  as  to  act  like  a  self- 
centering  device.  The  rest  of  the  cone  is  centered  so  as  to 
run  approximately  true  by  means  of  the  two  sets  of  set- 
screws  conveniently  located  for  tightening  and  releasing. 

used  to  drill  two  driver  holes  at  P.  h\  actual  use,  a 
steady-bracket  E.  Fig.  4,  is  used  close  down  to  the  tool 
block,  but  this  was  omitted  in  the  previous  illustrations 
in  order  to  show  the  parts  better. 

The  outside  of  the  cone  is  turned  as  in  Fig.  5,  which 
shows  the  cuts  finished  and  the  tools  just  being  drawn 

FIG.  1.    BORING  THE  INSIDE PIG.  2.    SHOWING  INSIDE  OF  CHUCK        FIG.   3.    CENTERING  TOOL.  IN  PLACE 

THE  STEADY-BRACKET  USED 

After  the  inside  has  been  machined  out,  a  center  drill 

is  placed  in  the  tool  block.  Fig.  3.  As  can  be  seen,  the 
center  drill  is  held  in  a  holder  having  a  keyway  on  one 
side.  The  holder  fits  in  the  bore  of  the  tool  block,  over 

a  key  that  keeps  it  from  turning.  This  tool  not  only 

carries  a  center  drill,  but  also  a  tool  for  finishing  the 

end  of  the  pulley  center.  Xext,  the  center-drill  holder 

is  removed,  the  twist-drill  holder  A  is  put  in,  and  the 

center,  or  spindle,  hole  is  drilled.  This  is  followed  by 

reamer  B,  leaving  the  work  as  at  C.    A  simple  jig  is  next 

DETAILS  OP  WORK  HOLDER 

back.  The  tools  are  fed  by  means  of  a  ball  crank. 
The  cone  is  shown  removed  in  Fig.  6.  It  will  be  seen 

that  the  part  A  of  the  holding  fixture  is  beveled  so  as  to 
receive  and  center  the  large  end  of  the  cone.  The  pilot 
spindle  fits  the  spindle  hole  of  the  cone,  and  the  piece  is 
held  on  by  the  nut  B.  The  pulley  is  kept  from  slipping 
by  means  of  the  two  driver  pins  C,  which  enter  the  two 
holes  previously  referred  to.  The  lower  end  of  the  pilot 
D  fits  a  bushing  in  the  table  bracket  and  steadies  the 

woi-k  during  the  cut. 
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mtare©  Used!  for  Maclhiiiniiini| 

Bv    ROUKUT   Mawson 

SYNOPSIS — In  tills  article  are  shown  fixtures 
used  on  lathes  in  manufacturing  parts  for  textile 
machines.  Some  of  these  tools  have  a  taper  shank 
to  fit  inside  the  spindle  of  the  machine.  Others 
are  supplied  with  an  arbor  supported  on  the  centers 

of  the  lathe.  All  are  simple  in  design  and  con- 
struction, yet  are  producing  good  results. 

Scott  &  Williams,  Inc.,  Laconia,  N.  H.,  manufacture 
a  variety  of  textile  machines.  Some  of  the  tools  used  in 
machining  the  parts  of  hosiery  machines  were  shown  on 

page  1020,  Vol.  44.  This  article  describes  fixtures  em- 
ployed on  lathes  for  machining  other  textile-machine 

parts.  By  their  use  the  parts  are  produced  on  an  econom- 
ical and  interchangeable  basis.  The  locating  devices  are 

rapid  in  action  and,  as  will  be  noted,  s;imple  in  design. 

F1&.    a 

TURRET-LATHE    FIXTURES    FOR    TEXTILE-MACHINERY  PARTS 

ne.  lo 

FIGS.  2  AND  2 -A 
Operation — Machining  the  outer  periphery  of  drum  cam, 

Fig.  1.  The  castings  are  located  against  shoulders  on  the  in- 
side of  the  five  plates  shown.  The  flUister-head  screws  are 

then  tightened  down  on  the  plates  and  hold  the  parts  in 
place. 

FIGS.  4  AND  4-A 

Operation— Machining  the  inside  circular  contour  on  the 
center  post  cam,  Fig.  3.  The  steel  strips  are  slid  in  from  the 
end  of  the  fl.xture  into  a  turned  recess.  The  headless  set- 
screws  in  the  outside  flange,  being  tightened  against  the 
elements,    force   and   hold    them   securely   in    the    fixture. 

FIGS.    6    AND    6-A 

Operation — Machining  the  circular  form  on  the   inner  edge 
of  the  anti-run-baclt  cam.   Fig.   5.     The  steel  elements,  which 
have  been  cut  to  length,   are  placed   in   the   various  slots  and 

located  against  dowel  pins.  The  hooks  on  the  bolts  are 
then  swung  over  the  parts  being  machined  and  the  nuts,  be- 

ing tightened,  hold  them  securely. 

FIGS.    S    AND    S-A 

Operation — Machining  the  outside  of  the  cylinder-raising 
tube.  Fig.  7.  The  casting  is  held  by  an  expanding  arbor,  which 
fits  inside  one  end  of  the  tube.  By  revolving  the  large 
handwheel  shown  tlie  arbor  is  expanded  against  the  tube. 
The  other  end  of  the  tube  is  carried  on  a  center  in  the  tail- 
stock. 

FIGS.    10    AND    lO-.A. 

Operation — Machining  inside  of  tooth  plates,  Fig.  9.  The 
pieces  are  located  on  dowels  that  fit  into  previously  drilled 
holes.  The  hook  bolts,  being  tightened  against  the  parts  to 
be  machined,   hold  thero   in   position. 
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FIG.  9 

FIG  8-A 

DETAILS  OF 
LATHE  FIXTURES  USED  IN  MACHINING  TEXTIL

E-MACHINERY  PARTS 
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iii    W.  IJOCKWOOD  CoXOVEJit 

Heating  factory  departments  in  plants  located  within 

the  zones  subject  to  low  temperatures  and  frequent  cli- 
matic changes  is  one  of  the  difficult  problems  the  manu- 

facturer has  to  meet.  It  involves  not  only  a  large  yearly 
expenditure  for  fuel,  but  also  a  more  or  less  large  outlay 
of  labor  and  material  for  maintenance  and  supervision. 

It  is  essential  that  proper  temperatures  be  maintained  in 
the  shops,  as  otherwise  the  productive  efficiency  of  the 
working  forces  is  reduced  and  mechanical  processes  are 
interfered  with.  It  is  necessary  for  the  steam  plant  to 
be  prepared  at  all  times  for  high  peaks  of  consumption 
and  sudden  fluctuation  of  loads. 

All  manufacturers  are  largely  conversant  with  the  ad- 
vantages of  the  vacuum  system  for  quick  heating  of 

shop  radiators  and  coils.  This  system  is  far  more  rapid 
in  action  than  the  old  gravity  system.  The  relief  of 
the  back  pressure  on  engines  which  may  run  from  1  to 
3  lb.,  however,  is  a  more  important  factor  in  giving  this 
system  a  decided  advantage  over  either  the  gravity  or 

vapor  system.  The  cost  of  installation  is  somewhat  in- 
creased on  accoimt  of  the  initial  outlay  for  pumps  and 

valves,  but  the  cost  of  return  piping  is  relatively  equal. 

The  gain  in  economy  and  efficiency  is  a  factor  meriting 
consideration  when  new  plants  or  additional  buildings 
are  being  projected. 

The  problem  of  economical  heating  and  uniform  tem- 
peratures is  a  most  difficult  one.  In  spite  of  efforts 

at  control,  some  departments  will  be  overlaeated,  while 
in  others  the  temperature  is  often  below  the  point  of 
health  and  comfort  for  employees.  Scarcely  any  two 
buildings  will  remain  at  the  same  temperature,  with 

equal  radiating  surface  and  equal  pressure,  and  the  sup- 
erintendent in  charge  will  frequently  find  on  his  round 

of  inspection  that  much  of  tlie  heat  produced  is  going 
to  waste.  The  foreman  in  a  busy  department  has  little 

time  to  devote  to  this  subject,  and  his  attention  is  con- 
stantly distracted  by  other  matters.  In  consequence  the 

windows  are  thrown  open  by  the  workmen  and  the  result- 
ant loss  of  heat  is  large.  Departments  where  the  nature 

of  the  work  compels  constant,  active  physical  exertion 

on  the  part  of  the  employees  require  a  lower  tempera- 
ture than  those  in  which  the  employees  sit  at  benches, 

doing  light  manual  labor  only.  It  is  obviously  impor- 
tant that  some  competent  assistant  be  delegated  to  regu- 
late the  steam  supply  to  suit  requirements,  both  from  a 

point  of  economy  and  for  the  comfort  of  the  workmen. 

Steam-Flow  Meters  and  Supply  Valves 

Steam-flow  meters  should  be  installed  on  all  mains  en- 
tering the  several  shops  for  tlie  purpose  of  obtaining 

data  on  the  flow  of  steam  to  each  department,  whether 

the  supply  is  used  for  heating  or  for  manufacturing. 
These  instruments  are  an  efficient  aid  in  regulating 
consumption  and  checking  waste. 

During  the  operating  hours  of  the  day  the  temperature 
in  shops  should  be  regulated  by  means  of  the  supply 
%alves  to  radiators  and  coils,  and  not  by  the  opening  and 

closing  of  doors  or  windows,  thus  permitting  the  con- 
tinued consumption  of  steam  when  it  is  not  required. 

The  main  gate   valves   and  the   vacuum   valves   on  the 

•Prepared  for  the  author's  forthcoming  hook  on  "Industrial 
Economics."      Copyright,    1916,    Hill    Publishing   Co. 

tFactory  economist,   General  Electric  Co. 

return  lines  should  not  be  interfered  with  by  employees 
in  endeavoring  to  regulate  temperatures.  Care  should 
be  taken  to  cut  off  the  flow  of  steam  at  the  close  of  the 

day  from  all  places  not  requiring  a  supply  throughout 

the  night.  Steam-heating  apparatus  of  various  kinds — 
ovens,  tanks,  dipping  vats,  etc. — are  often  sources  of 
loss  because  of  the  connecting  valves  being  left  open  by 
the  careless  operative  when  leaving  the  department  for 
the  night.  These  valves  and  all  doors  and  windows  should 
be  closed  at  quitting  time  in  order  to  prevent  loss  and 
damage  from  freezing  temperatures. 

All  space  about  the  radiators  and  coils  should  be  kept 

open  and  free,  so  as  to  secure  the  fullest  degree  of  radia- 
tion. The  careless  practice  of  allowing  productive  ma- 
terials, rubbish  and  inflammable  matter  of  various  kind.s 

to  accumulate  about  steam  pipes  and  steam  coils  during 
the  months  when  there  is  no  pressure  prevails  in  most 
factories  throughout  the  country.  Such  materials  not 
only  prevent  proper  radiation  from  the  pipes  and  coils, 
but  increase  the  fire  hazard  to  a  very  great  degree.  It 
is  essential  that  a  thorough  inspection  of  all  departments 
be  made  each  year  before  the  fall  or  winter  load  is  turned 
into  the  shops. 

Building  repairs  which  have  been  postponed  or  neglect- 
ed during  the  summer  months  should  be  completed  before 

cold  weather  sets  in.  No  amount  of  steam  pressure 
will  properly  heat  a  department  with  broken  windows  and 
with  doors  which  will  not  close.  The  cold  drafts,  when 
zero  temperatures  prevail,  will  neutralize  the  greater 

percentage  of  heat  generated ;  and  besides  the  loss  in- 
curred, much  discomfort  is  forced  upon  the  employees, 

whose  energy  and  efficiency  are  thereby  decreased.  The 
false  economy  of  such  neglect  is  evident  to  every  thinking 
manufacturer.  Were  it  not  for  the  fact  that  such  con- 

ditions exist  to  a  large  extent  in  nearly  every  manufac- 
turing center  in  the  countrv',  a  reference  to  the  subject 

would  be  superfluous. 

IS 

By  CiiAifLES  A.  Fijee 

This  attachment  was  designed  for  service  in  the  miller 
spindle  in  setting  holes    (which  have   previously  been 
bored)  in  line  with  the  spindle.     It  is  held  by  the  shank 
S  in  a  collet  or  chuck,  witli  the  point  C  in  the  position 

r  1  V-         ' — ■ J^Z)r///--.:^rTr- 

Screws,607b/ni9--    'FrlcHon  Jani INDICATOR  attachment  FOR  THE  MILLER 

.4.  Tlie  hole  can  be  set  approximately  in  line  by  ej'e 
before  moving  C  into  position  B  and  employing  the  dial indicator. 

With  this  attachment  a  dial  indicator  can  be  used  in 

very  close  quarters,  such  as  holes  near  projections,  and 
in  recesses  that  cannot  be  reached  with  any  device  now 
on  the  market. 

In  a  great  many  cases,  such  as  making  a  duplicate 
of  a  jig,  the  original  can  be  put  behind  the  duplicate 
on  the  miller  table.  If  the  holes  to  be  bored  are  cored 

or  rough-drilled,  one  can  reach  through  them  and  in- 
dicate the  holes  in  the  original. 
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's^pamnmnmig'  nmi  T^mmfeliiinig'  Barrels By  T.  p.  AnciiEu 

Sl'XOPSIS — Small  articles  of  metal  are  now 
being  made  in  such  unlimited  quantities  and  varie- 

ties that  the  necessity  for  a  low-cost,  efficient 
method  of  ohtaining  a  satisfactory  finish  has  be- 

come of  paramount  importance.  The  adoption  of 
the  tumbling  barrel  for  japanning  and  in  some 
cases  for  enameling  and  lacquering  has  solved  this 
problem  in  a  way  that  amounts  to  little  less  than  a 

revolution  of  former  methods,  and  an  astonish'.:' ^ 
degree  of  economy,  efficiency  and  quality  has  been 
attained. 

Successful  application  of  the  tumbling  process  is  almost 

necessarily  confined  to  the  small-wares  '  field.  Such 
articles  as  eyelets,  buckles,  buttons,  clasps,  knobs,  hooks 
and  eyes,  springs,  snap  fasteners  and  innumerable  small 

'articles  of  trunk,  furniture  and  general  hardware  are  by 
this  method  rapidly  and  satisfactorily  finished.  The 
results  obtained  are  in  many  instances  an  improvement 
over  the  older  methods  of  dipping  and  brushing. 

The  process  of  coating  goods  with  japan  in  the  tumbling 

barrel  is  quite  simple  once  the  elementary  principles  in- 
volved are  thoroughly  understood.  A  quantity  of  work  is 

placed  in  a  tumbling  barrel,  preferably  of  the  oblique  or 
tilting  type.  The  required  amount  of  japan  is  introduced 
into  the  barrel  either  before  or  after  the  work  has  been 

put  in.  Some  classes  of  work  require  very  light  coatings, 
and  at  times  it  is  advisable  to  paint  the  japan  on  the  sides 
of  the  barrel.  This  is  not  often  the  ca.se,  and  ordinarily 
it  can  be  introduced  in  any  convenient  manner. 

Apparatus  Necessary  for  Japanning  Shop 

Briefly,  the  apparatus  required  is,  first,  the  tumbling 
barrel ;  second,  trays  or  pans  into  which  the  work  is 
dumped  from  the  tumbling  barrel  when  the  coating  is 

complete;  and,  third,  the  oven  in  which  the  finish  is  com- 
pleted by  the  usual  baking  process. 

Supplementary  equipment  consists  of  japan  mixers, 
measures  for  both  work  and  japan,  dairy  thermometers, 

a  hydrometer  graduated  for  liquids  lighter  than  water, 
trucks  to  facilitate  the  handling  of  the  trays  between  the 

oven  and  the  tumbling  barrels  and  adequate  methods  of 

temperature  registration  in  the  oven  itself. 

Of  primary  consideration  in  this  apparatus  are  the 

tumbling  macliine  and  barrel,  which  must  be  carefully 

designed  to  fit  the  work  and  to  conform  with  the  handling 
methods  both  before  and  after  tumbling,  if  the  process  is 

to  be  efficiently  and  economically  handled. 

Some  japanning  can  be  done  in  almost  any  sort  of 

apparatus  that  will  revolve.  The  writer  is  acquainted 

with  an  outfit  (now  peacefully  reaping  the  reward  of  long 
and  faithful  service  in  a  corner  of  the  factory  attic)  the 

chief  component  of  which  was  an  old  gasoline  can  from 

which  the  toj)  had  been  removed.  And  history  has  it  that 

the  predecessor  of  the  old  gas  can  was  a  10-lb.  lard  pail. 

Satisfactory  results  in  the  present  stage  of  manufac- 
turing advancement  cannot  be  obtained  in  a  lard  bucket, 

and  the  e.xpenditure  of  a  little  time,  thought  and  money 

in  desifi-ning  proper  apparatus  in  the  beginning  will  pre- 
vent many  little  profit  leaks  later  on. 

Barrels  suitable  for  japanning  are  manufactured  by 
several  concerns  in  tlie  United  States.  As  a  general  rule 
each  manufacturer  makes  only  one  size,  and  it  is  only 
infrequently  that  this  is  properly  proportioned  to  the 
work  in  liand.  Barrel  size  has  a  considerable  efEe<;t  on 

the  efficiency  of  this  tj-pe  of  finishing,  and  the  fact 
that  n:ai!ufacturers  are  making  such  a  limited  line  is 
largely  due  to  lack  of  real  knowledge  of  the  underlying 
principles  governing  tumbling-barrel  japanning. 

Size  of  Tumbling  Barrels  Is  Important 

In  making  a  recent  installation  it  was  found  advisable 
to  use  three  different  sizes  of  barrels,  none  of  which  could 
be  had  in  the  open  market.  The  difficulty  was  overcome 

by  purchasing  tilting-type  tumbling  machines  without 
l)arrcls  and  having  a  local  tinsmith  make  the  barrels  of 
the  size  desired.  Thanks  to  the  manufacturer  who  did 

not  care  to  take  the  trouble  to  make  up  special  sizes,  a 
saving  of  more  than  $10  per  barrel  was  obtained. 

As  these  barrels  were  for  light  work,  they  were  made 
out  of  No.  11  gage  galvanized  iron.  The  bottpm  was 
double,  one  piece  l)oing  flanged  over  of  a  size  that  would 
fit  the  outside  of  the  barrel  sides  and  the  other  so  flanged 
as  to  fit  the  inside.  Eivets  through  both  flanges  and  the 
base  of  the  barrel  sides  made  a  tight  and  substantial  job. 
Four  ribs  out  of  %-'u-  angle  iron  were  provided  to  assist 
the  tumbling  of  light  work.  After  a  preliminary  grinding 
out  with  sand  and  water  to  get  a  smooth  inner  surface 
the  barrels  were  put  to  work  with  satisfying  results. 

Barrels  can  be  made  of  any  material  that  will  smooth 
up.  Some  manufacturers  claim  that  brass  is  the  only 
satisfactory  material  for  such  use,  but  this  is  an  expen- 

sively erroneous  idea.  Both  galvanized  and  planished 
iron  are  being  used  in  many  installations  with  excellent 
results. 

Generally  speaking,  the  barrel  should  be  of  the  tilting 
type.  Even  where  it  is  not  advisable  to  use  the  tilting 
feature  for  discharging  the  barrel,  it  is  advantageous,  as 
the  angle  of  the  barrel  can  then  l>e  varied  to  get  the  best 
results  out  of  work  of  various  sizes  and  weights.  The 
lighter  the  work  tlie  nearer  horizontal,  within  rather  wide 

limits,  will  the  barrel  have  to  be  pitched.  Ilean'  work 
tumbles  well  with  the  barrel  comparatively  high. 

The  barrel  should  be  wider  at  the  mouth  than  at  the 
base  and  for  convenience  should  not  l>e  much  deeper  than 
the  width  of  tlie  mouth.  An  excellent  proportion  of 
dimensions  is  20-in.  diameter  of  base,  24-in.  diameter  of 
mouth  and  24-  or  26-in.  depth.  This,  for  light  work, 
provides  an  opening  that  will  accommodate  a  tray  of 
considerable  width  and  the  extreme  of  spreading  surface 

and  "evaporative  plane" — more  along  this  line  later  on. 
Work  Should  Be  Divided  Into  Lots 

Tumbled  work  should  in  the  beginning  be  divided  into 
lots  of  definite  and  unvarying  size.  These  individual  lots 
should  be  kept  distinct  throughout  the  various  coatings 
and  dryings  that  go  to  make  up  the  complete  process. 
They  should  never  be  mixed  with  other  lots,  even  of  the 

same'  coating,  if,  the  best  results  are  to  be  obtained. 
The  size  of  the  lots  should  be  determined  by  but  one 

thing — the   quantity   that   can   be   most   efficiently   and 
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economically  handled.  It  is  at  this  point  that  barrel  size 
and  design  and  the  size  and  design  of  the  trays  or  pans 
into  which  the  work  is  to  be  dumped  for  baking  should  be 
carefully  studied.  Size  of  the  individual  articles  enters 

into  the  problem  to  some  extent,  as  very  small  or  very 
weighty  articles  cannot  he  handled  economically  in  as 
large  quantities  as  light,  bulky  parts. 

The  lot  should  be  as  large  as  can  be  handled  in  a  single 
tray,  which  should  be  as  big  as  a  man  can  satisfactorily 
move  about  without  excessive  labor  or  danger  of  spilling. 
The  barrel  should  be  of  a  size  that  will  give  the  widest 
tumbling  surface  possible  to  a  single  lot.  The  barrels  can 
be  too  large,  but  the  writer  has  never  seen  such;  they  are 
generally  ridiculously  small.  It  really  is  an  amusing 
sight  to  see  a  full-grown  man  racing  around  before  a  half- 
dozen  thimble-sized  tumbling  barrels,  measuring,  charg- 

ing and  discharging,  when  two  barrels  of  the  proper  size 
would  do  the  same  amount  of  work  in  less  time  and  re- 

quire considerably  less  labor. 
An  important  point  in  tray  design  is  to  have  the  tray 

of  such  size  that  the  contents  can  be  dumped  directly  into 
the  barrel  for  subsequent  coatings  without  any  inter- 

mediate dumpings  into  buckets  or  baskets.  If  the  bar- 
rel mouth  is  small,  the  tray  width  must  be  reduced ;  and 

it  is  very  easy  to  carry  this  to  a  point  where  handling  be- 
comes excessive. 

On  Light  Work  More  Than  One  Tkay  Necessary 

It  is  at  times  economical,  where  very  light  work  is  being 
handled,  to  use  two  or  three  trays  to  a  single  tumbling 

lot.  \^'ork  cannot  then  be  dumped  from  the  barrel  to 
any  advantage  and  must  be  scooped  out  into  the  trays.  If 
this  is  done  with  a  specially  prepared  scoop,  one  or  two 
loadings  of  which  will  exactly  fill  a  tray,  emptv'ing  the 
barrel  is  rapidly  accomplished ;  and  the  time  saved  in  the 
tumbling  easily  overcomes  the  little  addition  to  tlie  hand- 

ling time. 
Trays  are  made  in  various  forms.  They  generally  have 

a  wire-cloth  bottom,  and  the  sides  are  constructed  as 
lightly  as  possible  to  insure  rigidity.  The  possible  depth 
varies  with  the  size  of  the  work.  Large  work  can  be 
baked  satisfactorily  if  quite  deep,  while  buttons,  eyelets, 
tags  and  small  close-lying  parts  should  not  be  deeper  than 
iy2  or  2  in.  to  get  good  results  in  the  oven.  Some  man- 

ufacturers spread  their  work  much  thinner  than  this;  but 
if  the  oven  facilities  are  right,  a  little  depth  does  no  harm. 

Actual  application  of  japan  in  the  tumbling  barrel  is 
accomplished  through  the  rubbing  contact  induced  by  the 
tumbling  process.  When  work  is  introduced  into  a  bar- 

rel and  the  barrel  revolved,  the  tendency  of  the  work  is 
to  climb  up  on  the  side  away  from  which  the  top  of  the 
barrel  is  turning.  When  the  work  reaches  a  point  where 
gravity  overcomes  centrifugal  force,  the  pieces  at  the 
top  fall  of  their  own  weight,  sliding  down  the  mass.  It 
is  this  sliding  that  produces  the  rubbing  and  causes  the 
spreading  of  the  finish  that  is  being  applied.  Therefore 
(and  this  is  a  point  many  japanners  miss  in  using  the 
tumbling  barrel)  only  the  surface  of  the  mass  is  in  actual, 
efficient,  rubbing  contact. 

An  important  adjunct  of  rapid  tumbling  is  rapid  evap- 
oration of  the  volatile  thinner  in  the  japan.  This  thinner 

is  the  medium  whereby  a  rapid  spreading  of  an  even  coat 
is  accomplished.  Tumbling  is  not  complete  when  a  mere 
even  coating  is  obtained,  but  must  be  continued  until  the 

thinner  has  evaporated  to  a  point  where  the  japan  be- 

comes   "tacky"   and   will   not   flow   after   tumbling   has 
stopped,  thus  causing  "runs"  or  thick  and  thin  spote. 

The  larger  the  barrel,  therefore,  the  larger  the  tumb- 
ling or  sliding  surface,  the  greater  the  evaporative  plane 

and  the  more  rapidly  the  work  can  be  finished. '  It  is  a 
curious  fact  that  two  buckets  of  parts  rolling  in  a  barrel 
just  large  enough  for  two  buckets  will  take  nearly  as 
long  to  finish  as  four  buckets  rolling  in  a  larger  barrel, 
provided  the  tumbling  speed  is  the  same. 

Speed  of  the  Tumbling  Bakkel  a  Factor 

By  "tumbling  speed"  the  number  of  revolutions  per 
minute  is  not  meant,  but  the  actual  speed  of  the  sliding 

mass  of  work.  This  is  determined  by  the  barrel's  peri- 
pheral speed,  which  should  be  the  same  in  all  sizes  of 

barrels  for  the  same  class  of  work. 

The  highest  peripheral  speed  that  will  keep  the  work 

rolling  and  not  cause  "following  around"  through  the 
action  of  centrifugal  force  is  generally  the  best.  Some- 

times it  appears  that  too  high  rolling  speed  causes  too 
rapid  evaporation ;  that  is  to  say,  the  work  becomes  tacky 
before  sufficient  spreading  has  taken  place.  Frequently 
this  is  the  result  of  too  little  japan  l)eing  used  or  of  an 

improper  mixture. 
For  medium-weight  work  a  peripheral  speed  of  about 

200  ft.  per  min.  will  be  found  to  give  very  satisfactory 
results.  For  lighter  work,  such  as  thin  cups,  small  eye- 

lets or  tin  tags,  this  may  prove  too  fast.  For  heavier 
work  or  more  bulky  articles  a  faster  speed  can  be  selected. 

The  exact  amount  of  tumbling  required  for  various 

articles  must  be  very  carefully  determined.  It  will  varj' 
with  the  temperature  of  the  room  in  which  the  work 
is  being  done  and  with  the  number  or  kind  of  coats  the 
work  may  have  had  previously.  For  this  reason  it  is 
highly  important  that  the  amount  of  work  per  lot  should 
he  exact  and  the  quantity  of  japan  introduced  with  each 
lot  the  same.  The  quantity  of  japan  may  also  be  varied 
by  the  number  of  previous  coats  the  work  may  have  re- 

ceived. In  other  words,  if  the  work  quantity  is  exact  and 
the  amount  of  japan  introduced  for  each  particular  coat 
the  same,  the  tunil)ling  time  will  be  the  same  except  for 
the  slight  variation  which  may  be  caused  by  the  tempera- 

ture of  the  surrounding  atmosphere,  which  must  be  care- 
fully regulated.  In  summer,  when  it  is  not  practicable 

to  cool  the  room  to  the  temperature  maintained  through 
the  winter  months,  it  will  be  found  necessary  to  reduce 
the  tumbling  times,  particularly  on  the  finishing  coats. 

Too  much  tumbling  will  leave  the  work  dull  and  lifeless. 
Too  little  will  result  in  improper  .spreading  or,  after 
baking,  the  work  will  appear  mottled,  the  articles  will 
cling  tightly  together  and  upon  being  broken  apart  will 
sliow  a  white  spot  at  the  point  of  cleavage.  If  the  tumb- 

ling is  properly  done,  spotting  can  be  entirely  eradicated 
if  the  work  is  allowed  to  air-drj-  for  a  few  hours  after 
tumbling  and  is  loosened  by  shaking  just  before  being 
placed  in  the  oven.  After  baking,  the  work  will  be  as 
loose  as  so  many  dried  peas  and  show  no  blemishes. 

Suitable  Japan  Obtained  by  Experiment 

Such  an  enormous  variety  of  Japans  at  such  a  diversity 
of  prices  are  on  the  American  market  that  it  is  hard  for 
the  uninitiated  to  choose  between  the  salesman  who  has 

a  good  product  and  the  one  who  only  says  he  has.  Few 
japan  salesmen  know  anything  whatever  about  japanning, 
and  to  the  purchaser  experimentation  seems  the  only  road. 



July  6,  1916 AMERICAN    MACHINIST 

15 For  tumbling  work  a  heavy-bodied  varnish  is  generally 
required,  especially  for  the  finishing  coat  or  coats.  Dur- 

ing the  last  few  years  many  manufacturers  have  found  it 
economical  to  use  a  primer  coat  of  comparatively  cheap 
japan,  having  little  varnish  in  tlie  body,  but  largely  made 
up  of  an  asplialtura  base  which  gives  a  heavy  body,  runs 
on  smoothly  and  provides  an  excellent  surface  for  the 
finish  coats.  A  prime  requisite  is  that  tlie  japan  must 
bake  hard  and  cling  close  to  the  metal  being  treated; 
otherwise,  it  will  either  flake  off  or  rub  thin  at  the  edges, 
and  brown  spots  will  appear. 

Three  coats  are  generally  necessary  to  obtain  a  perfect 
linish  by  the  tumbling-barrel  method.  Two  coats  are 
being  used  successfully,  but  in  some  instances  where  very 
thin  coats  must  be  applied  as  many  as  four  or  five  coate 
are  required. 

The  most  important  item  for  consideration  in  relation 

to  japan  is  that  of  mixture.  The  japans  now  manufac- 
tured are  entirely  too  thick  for  tumbling-barrel  use;  that 

is,  their  viscosity  is  such  that  they  will  not  flow  with  suf- 
ficient readiness  to  give  a  perfect  coating.  Thinners  are 

therefore  used  to  bring  them  up  to  a  consistency  that  will 
attain  the  best  results.  A  proper  mixture  will  give  good 
results  frequently  under  the  most  unfavorable  circum- 

stances. An  improper  mixture  can  never  give  the  best 
results  and  often  is  the  cause  of  downright  failure.  But 
the  mere  mixing  of  a  certain  quantity  of  thinner  with  a 
certain  quantity  of  japan  will  not  insure  uniformity  of  the 
resultant  mixtures,  nor  will  this  method  alone  be  fouud 
continually  satisfactory. 

Use  of  Thinners  in  the  Japan 

Thinners  generally  used  are  naphtha,  benzine,  turpen- 
tine or  any  of  the  patented  or  trade-marked  offerings, 

which  usually  have  naphtha  or  benzine  as  a  base.  For 
tumbling-barrel  work  the  writer  prefers  naphtha  or  ben- 

zine. Either  of  these  is  generally  cheaper  in  first  cost, 
provides  a  smooth,  even-spreading  medium,  evaporates 
rapidly  and  does  not  cause  such  heavy  fumes  in  the  japan- 

ning oven.  These  vapors,  in  cases  of  poor  circulation,  are 
the  causes  of  charring  and  discoloration. 

Temperature  enters  into  the  proper  mixture  of  japan 
and  thinners  to  a  surprising  degree.  Not  only  should 

both  the  japan  and  the  thinner  be  of  a  uniform  tempera- 
ture at  the  time  the  mixture  is  made,  but  the  mixing 

process  should  always  take  place  at  the  same  temperature, 
so  far  as  possible.  A  satisfactory  temperature  for  this 

purpose  is  70  deg.  F.,  as  this  can  be  attained  most  easily 
both  summer  and  winter. 

Uniform  consistency  of  the  mixture,  which  alone  in- 
sures uniform  spreading  of  the  coating,  can  only  be  had 

through  maintaining  a  uniform  specific  gravity  of  the 

mixture  at  a  given  temperature.  The  writer  has  found 

that,  if  both  japan  and  thinner  are  kept  continually  above 

66  deg.  F.,  an  even  mixture  can  be  maintained,  provided 

only  small  lots  are  mixed  at  a  time,  without  recourse  to 

the  hydrometer.  But  if  japans  and  thinners  are  mixed  at 

uneven  temperatures  or  at  temperatures  below  66  deg.  F., 

uncertain  results  are  almost  bound  to  occur.  For  partic- 

ular work  the  hydrometer  can  scarcely  be  left  out  of  the 
equipment. 

For  light  coatings  on  light  work  the  mixture  should 

show  a  specific  gravity  in  the  vicinity  of  43  deg.  Be.  For 

heavier  coatings  or  heavier  work  a  lower  specific  gravity 

can  be  satisfactorily  used.    This  must  be  determined  by 

experiment,  but  the  important  feature  is  that  after  this 
is  once  determined,  if  uniform  results  are  to  be  insured, 
it  must  be  consistently  maintained. 

Mixing  can  be  done  in  large  quantities  with  satisfac- 
tion, provided  some  means  for  stirring  and  frequent  test- 

ing with  the  hydrometer  are  provided.  A  common  cedar 
churn  with  a  revolving  da.sher  and  holding  alwut  6  gal. 
has  been  found  satisfactory  for  small  installations.  It 
should  be  equipped  with  a  funnel  in  the  top  and  with  a 
molasses  gate  for  drawing  off  the  mixture.  If  different 
grades  of  japan  are  used,  .several  churns  will  be  required, 
as  the  grades  cannot  be  mixed  to  any  advantage.  And 
if  the  cheaper  grades  get  mixed  with  the  better  finishes  — 
well,  the  japanner  might  as  well  prepare  the  little  speech 
he  will  soon  have  to  deliver  in  the  oflBce. 

Baking  of  tumbled  work  involves  two  features  that 
must  be  carefully  watched.  The  first  is  uniformity  of 
temperature  and  circulation  within  the  oven,  and  the 
second  is  thoroughness  of  bake. 

Tumbled  work  generally  consists  of  small  close-lying 
parts.  When  loaded  into  trays  that  are  usually  not  very 
widely  separated,  this  work  forms  a  comparatively  heavy 
mass  through  which  it  takes  a  considerable  time  for  heat 
to  penetrate.  Japan  gives  off  heavy  fumes,  and  the 
greater  the  japanned  surface  the  more  fumes  there  are. 

If  they  are  not  pretty  well  cleared  out  of  the  oven,  dis- 
coloration and  charring  frequently  occur.  On  the  other 

hand,  if  they  are  cleared  out  too  rapidly,  drafts  are  set 
up  which  result  in  rapid  heating  in  some  portions  and 
slow  heating  or  underheating  in  others. 

The  writer  has  ohser\ed  ovens  that  had  an  interior 

variation  of  300  deg.  F.  during  the  progress  of  a  bake. 

Under  such  conditions  uniform  results  are  virtually  im- 
possible if  anything  like  particular  work  is  being  done. 

Too  high  a  temperature  causes  cracking  of  the  finished 
work.  And  here  is  a  little  kink  for  japanners  using  more 
than  three-coat  work:  First-  and  even  second-coat  work 
can  at  times  be  baked  at  a  too  high  temperature  without 

visible  damage,  particularly  if  asphaltum-base  primers 
are  used.  But  when  a  third  coat  is  put  on,  if  it  is  a  heavy 
varnish  japan,  a  cracked  finish  may  result  even  if  the 
baking  temperature  is  not  carried  beyond  the  danger 
point.  The  only  safe  way  is  to  .see  that  circulation  and 
temperature  range  are  uniform.  This  condition  can  easily 
be  assured  with  the  sensible  application  of  the  proper 

heat-measuring  instrument-s. 
If  japan  is  not  baked  at  a  sufficiently  high  temperature 

or  long  enough,  the  coating  will  be  soft  and  will,  when 
a  subsequent  coating  is  applied  in  the  tumbling  barrel, 
rub  off.  The  work  will  then  appear  brown  or  worn  at  the 

edges  and  corners  where  the  greatest  rubbing  occurs. 
Japan  can  scarcely  be  baked  too  long.  As  it  can  be 

baked  at  a  too  high  temperature  or  not  long  enough,  the 
economical  baking  time  must  be  arrived  at  by  using  the 
highest  temperature  jwssible  with  the  given  japan  and  for 
as  short  time  as  will  insure  a  hard  lustrous  cost. 

Various  japans  require  various  baking  temperatures. 
Some  will  not  permit  a  higher  temperature  than  350  deg. 
F.  without  cracking.  Some  will  withstand  a  heat  as 
high  as  550  deg.  Ordinarily,  it  is  advisable  to  use  the 
higher-temperature  japans  for  tumbling  work,  as  those 
finishing  at  lower  temperatures  do  not  get  as  hard  as 
the  higher-heat  japans  nor  do  they  wear  as  long.  Their 
chief  claim  to  recognition  is  that  their  first  cost  is  a  little 

less. 
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Generally  speaking,  a  temperature  in  the  neighborhood 
of  425  deg.  F.  is  a  good  baking  temperature  for  this 
class  of  work.  If  your  japan  will  not  withstand  this  heat 
and  is  not  wearing  well  at  the  lower  heats,  get  a  better 
grade  of  japan.  If  it  is  wearing  well  and  is  still  cracking 

at  low  temperatures,  examine  your  heat-registering  in- 
struments. The  frequency  with  which  these  are  found 

inaccurate  or  inadequate  is  really  astonishing.  So  much 
depends  on  proper  temperatures,  properly  registered,  that 
it  will  pay  many  times  over  to  see  that  the  instruments 
are,  and  remain,  dependable. 

J5v  G.  A.  Sinxii 

The  consumer  always  wishes  to  purchase  the  best  oil 
for  the  least  money,  and  the  quality  of  a  certain  grade 
of  oil  being  undetenninable  to  the  eye,  resort  is  had  to 
practical,  physical  and  chemical  tests,  such  as  specific 

gravity,  degree  Baume,  weight  per  gallon,  refractive  in- 
dex, viscosity  at  70,  120  and  180  deg.  F.,  flashpoint,  burn- 

ing point,  congealing  point,  color  density,  carbon  content 
and  free  acid.  There  are  manufactured  in  all  commer- 

cial products  such  as  oils  of  a  supposedly  certain  grade, 
superior  and  inferior  grades,  sometimes  perhaps  beyond 
the  control  of  the  maker.  Usually,  however,  the  maker 
knows  to  whom  he  had  best  ship  the  inferior  grade;  his 
knowledge  of  this  being  based  upon  the  fact  that  there 
is  no  inspection  at  the  point  where  the  inferior  grade 
is  shipped.  I  recall  an  instance  where  the  price  asked 

per  gallon  of  90-per  cent,  quality  oil  was  the  same  as 
that  paid  for  supposedly  the  same  grade  which  had  64- 
per  cent,  quality. 

After  ha\  ing  carried  on  extensive  tests  of  oils  for  gas 
paid  gasoline  engines  that  were  submitted  by  about  twenty 
companies,  I  found  it  desirable  to  establish  a  rating  or 
percentage  of  quality.     This  was  arrived  at  as  follows: 

RULE  FOR  RATING  OILS 
A.  Viscosity  at  120  deg.  P.  X  1 

Viscosity  at  180  deg.  F.  X  10 
Flashpoint  X     1 
Multiply  and  add  the  products. 

B.  Congealing  point  X  1 
Free  acid  X  100 
Carbon    content  X  100 

Multiply  and  add  the  products. 
Subtract  B  from  A,  divide  by  5  and  then  multiply  by  the 

specific  gravity.     The  result   is  the   percentage   of  quality. 
If  the  viscosity  at  70  deg.  F.  is  considered,  divide  100  by 

this  figure  and  add   to  the  ouantities   in  A. 
Example: 

Viscosity  at  120  deg.   F      IX       2.09    =        2,09 
Viscosity  at  180  deg.  F   10  X       1.22    =      12.22 
Flashpoint         1  x  402         =    402.00 

416.31 

Congealing    point          IX     20         =      20.00 
No  free  acid 
No  carbon  content 

A  —  B    =    396.31 
396.31  -T-  5  =  79.25 

79.25  X  0.901  =  71.40  per  cent. 

Out  of  ten  heavy  crank-caso  oils  computed  in  this  way 
the  quality  varied  from  96.94  to  50.94;  of  twelve  crank- 

case  and  gas-engine  oils  the  quality  ranged  from  80.5 
to  56.94;  of  nine  motor  and  automobile  oils,  from  73.27 
to  60.24. 

It  is  of  course  necessary  to  change  the  factors  in  the 
rule  to  suit  the  characteristics  of  various  oils,  such  as 

cooling,  thread-cutting,  spindle,  dynamo  and  special  oils ; 
or  by  using  a  fixed  rule,  one  will  see  that  oils  with  vari- 

ous characteristics  are  divided  into  classes  after  analysis. 
— Power. 

By  a.  L.  H.\as 

Jigs  and  fixtures  are  common])Iace  aids  to  machining, 

and  their  utility  is  such  that  modei-n  machining  would  be 
impossible  without  them.  Every  mechanic  knows  quite 

well  what  is  meant  by  the  terms  "jig  and  fixture,"  but 
they  are  so  loosely  applied  in  the  average  shop  that  the 
real  difference  in  function  is  obscured. 

These  attachments  are  of  endless  variety,  but  all  have 
common  characteristics  underlying  their  seeming  diver- 

gence. To  distinguish  jig  and  fixture,  it  is  necessary  to 
define  them  not  by  similarity,  but  by  function. 

The  characteristics  common  to  Ijoth  appliances  are  those 
of  location,  reisetition  and  dimension  of  product.  Eeflec- 
tion  will,  however,  show  that  these  alone  will  not  separate 
them  from  templet  and  gage.  The  essential  difference 
is  that  a  jig  serves  to  guide  a  cutting  tool  while  a  fixture 
locates  the  Avork  operated  on.  Both  are  separate  from  the 
machine  tool  on  which  they  are  employed.  The  definitions 
that  suggest  themselves  are: 

Jig — A  piece  of  apparatus  serving  to  guide  the  cutting 
element  of  a  machine  tool. 

Fixture — A  piece  of  apparatus  serving  to  locate  and  holt! 
vv'ork  on  a  machine  tool. 

These  appear  comprehensive  until  the  matter  is  further 
examined.  To  narrow  the  field  and  cut  out  the  ordinary 

appliances,  such  as  angle  plates,  faceplates  and  the  regu- 
lar attachments  of  a  machine  tool,  is  desirable.  The  defi- 

nition then  becomes : 

Jig — A  piece  of  apparatus  for  rapid  production  of  duplicate 
■work  within  ascertained  limits  of  error,  serving  to  guide  the 
cutting  element  of  a  machine  tool. 

Fixture — A  piece  of  apparatus  for  rapid  production  of  du- 
plicate work  within  ascertained  limits  of  error,  serving  to 

locate  and  hold  the  work  on  a   machine   tool. 

It  may  be  objected  that  the  two  functions  may  be  and 
often  are  combined.  For  this  the  society  precedent  of  a 
hyplicn  will  serve.  The  combined  attachment  would  be 
termed  a  jig-fixture  or  a  fixture-jig.  This  may  be  de- fined as : 

Jig-Fixture — A  piece  of  apparatus  for  the  rapid  production 
of  duplicate  work  within  ascertained  limits  of  error,  serving 
to  locate  and  hold  the  work  and  also  guide  the  cutting  ele- 

ment on  a  machine  tool. 

There  is  value  in  definite  classifications  and  exact  defi- 

nition. Only  by  such  means  do  we  avoid  lengthy  descrip- 
tion and  misunderstanding;  hence  the  foregoing  pro- 

posals. [The  first  thing  to  do  is  to  settle  definitely  which  is 
which.  Eecently  we  saw  in  the  Pratt  &  AVhitney  works 
a  very  fine  special  machine  tool  for  making  a  gun  part 

and  \\'ere  told,  upon  inquiry,  that  it  was  a  fixture. — 
Editor.] 

The  increased  use  of  AVhit\voi(h  thread  gages  in  connec- 
tion with  the  extensive  manufacture  of  British  munitions 

has  created  additional  interest  in  the  methods  employed 
in  the  manufacture  of  such  gages. 

Information  is  especially  desired  by  a  number  of  corre- 
spondents on  thread  cutting,  grinding,  hardening  and  lap- 

ping. Present-day  British  practice  in  the  manufacture  of 
such  gages  would  no  doubt  prove  both  timely  and  unusu- 

ally interesting. 
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Operaftiomis  Followed  in.  MaMmii 
Comam^tators  for  Annmail^res 

Editorial  Correspondence 

i^i'NOPSIlS — In  this  article  are  shown  various 
operations  and  methods  of  manufacturing  commu- 

tators. The  huilt-wp  sheets  of  mica  are  first  sawed 
into  strips  of  the  desired  width,  which  are  sawed 
to  the  correct  size  to  suit  the  insulator  strip  re- 

quired. The  copper  bars  are  blanked  out  from  a 
strip.  A  punch  and  die  for  this  operation  are 
shown.  A  fixture  is  used  to  assemble  the  bars  and 
insulating  strips  to  form  the  commutator.  The 
subsequent  machining  operations  are  illustrated 
and  described. 

The  II.  P.  Cameron  Electric  Manufacturing  Co.,  An- 
'^sonia,  Conn.,  manufactures  a  line  of  commutators  both 
for  the  United  States  and  for  export  trade. 

In  Fig.  1  is  shown  the  saw  that  reduces  built-up  sheets 
of  mica  to  strips  of  proper  width.  A  is  a  sheet  of  mica 
and  B  a  pile  of  sawed  strips.    On  the  table    G  are  shown 

In  Fig.  2  is  shown  one  of  the  steel  molds  for  making 
insulator  rings.  The  mica  strips  are  first  notched  and 
then  placed  in  a  die  that  rough-forms  them  to  size.  These 
forms  are  molded  in  the  rings  with  the  die  shown.  After 
the  ring  segments  A  have  been  removed,  the  mold  is 
transferred  to  an  oven  and  heated  to  400  deg.  F. 

One  of  the  rough-formed  mica  rings  is  placed  in  the 
mold  B,  also  a  quantity  of  liquid  shellac.  The  steel  seg- 

ments are  put  in  position  on  top  of  the  mica  ring.  The 
mold  is  set  under  a  screw  press,  and  pressure  is  applied 
by  hand  until  the  segments  have  been  forced  down  to  the 
correct  depth.  The  mold  is  left  under  the  press  to  cool. 
The  steel  segment  may  then  be  removed  and  the  molded 
mica  ring  taken  out.  One  of  the  mica  rings  made  in  this 
mold  may  be  seen  at  C.  In  Fig.  3  are  shown  molded  mica 

rings  of  various  sizes,  the  largest  being  10%;  in.  in  diam- 
eter and  the  smallest  %  in.  in  diameter. 

The  punch  and  die  for  punching  out  copper  bars  are 
illustrated  in  Fig.  4.    The  copper,  which  has  been  made 

FIG.  1.    .SA^\'  FOIl  SLITTING  MICA  SHEET 
FIG.  2.    STEEL  MOLD  FOR  INSULATOR  RING 

FIG.  3. 
NUMBER  OF  MOLDED  MICA 

RINGS 

a  number  of  the  strips  that  have  been  sawed  in  b
locks. 

In  cutting  the  mica  sheet  the  guide  of  the  machme  is
  set 

at  the  c-orrect  distance  from  the  saw,  and  by  guiding  the 

Hhcot  against  the  block  the  strip  is  cut  to  the  desi
red 

width. 

FIG.  4.    PUNCH  AND  DIE  FOR 

COPPER  BARS 

to  the  correct  width  and  section,  is  fed  into  the  die  at  A 

against  the  stop,  B.  The  punch  C  is  brought  down  with 
the  machine  and  the  bar  blanked  out.  One  of  the  blanked 
bars  is  shown  at  D.  In  making  the  punch  and  die 

regular  practice  is  followed. 
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The  fixture  for  building  up  a  commutator  is  reproduced 
in  Fig.  5.  The  copper  bars  are  placed  in  the  fixture  with 
a  mica  strip  between  each  pair.  The  screws  on  the  outer 
periphery  are  tightened  against  the  circular  strips  A,  the 

After  the  commutator  has  been  assembled,  it  is  placed  over 
the  furnace  at  A.  Gas  is  admitted  and  regulated  by  the 

pipe  B.  The  heat  is  allowed  to  come  against  the  commu- 
tator until  the  shellac  has  been  melted  out  of  the  mica. 

FIGS.  5  AND  6.    FIXTURE  FOR  BUILDING  UP  A  COMMUTATOR FIG.  7.    GAS-OPERATED  FURNACE 

FIG.   8.    TURNING   COMMUTATOR   FACE FIG.  9.    TURNING  OUTSIDE  OP  COJIMUTATOR 

FIG.    10.     WINDING    BINDi.NG   WIRE   ON   COMMUTATOR FIG.  11.  VIEW  OF  COMMUTATOR  AFTER  BEING  WOUND 

pressure  on  which  forces  in  the  segments.  Pressure  is 
applied  at  various  points  on  the  fixture  until  the  ring  is 
circular  and  the  commutator  segments  held  tight.  A  rear 
view  of  the  assembled  commutator  and  fixture  is  given 
in  Fig.  6. 

In    Fig.    7    is    shown    the    gas-operated    furnace    for 
extracting  the  shellac  that  is  in  the  mica  insulations. 

The  fixture  is  removed  and  the  screws  tightened  to  take 
up  any  space  that  had  been  occupied  by  the  shellac. 

The  fixture  and  commutator  are  then  placed  in  the 
lathe,  Fig.  8,  being  held  by  bolts  placed  in  the  faceplate 
slots  and  through  holes  in  the  fixture.  The  outside  face 
and  edge  of  the  commutator  are  turned  and  the  hole  is 
bored.     The  A^-surface  of  the  commutator  is  also  ma- 
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FIG. 12.    SLOTTING    THE    ENDS    OF 
BARS    FOR    THE    LEADS 

FIG.    13.    THE    FINISHED 
COMMUTATOR 

FIG.   14.    NUMBER  OF  VARIOUS 
SIZES  OF  COMMUTATORS 

ohiiied,  a  gage  being  used  to  test  the  correctness  of  the 
contour. 

The  commutator  is  removed  and  an  arbor  placed  in  the 
bored  hole.  A  nut  is  tightened,  forcing  the  commutator 
against  a  shoulder  on  the  arbor  and  holding  it  securely. 
The  outside  of  the  commutator  is  turned  to  size,  as  shown 
in  IPig.  9. 

This  factory  has  adopted  the  practice  of  banding  the 
assembled  commutators  with  a  tinned  wire  over  insulating 
paper.  By  this  method  the  commutator  may  be  tested 
before  being  placed  on  the  armature.  In  Fig.  10  is 
illustrated  this  operation  of  winding  the  wire  over  the 
paper.  One  of  the  commutators  after  being  wound  is 
seen  in  Fig.  11.  This  commutator  is  13%  in.  in  diameter 
and  has  99  bars. 

After  the  commutator  has  been  wound  with  the  retain- 
ing wire,  the  ends  of  the  bars  are  slotted  for  the  leads, 

as  shown  in  Fig.  12.  The  commutator  is  held  on  an  arbor 
and  indexed  around  the  various  positions  with  an  index- 

ing wheel  and  pointer.  With  the  wheel  A  revolving,  the 
table  carrying  the  commutator  is  fed  along  the  required 
distance  and  the  ends  of  the  bars  slotted. 

In  Fisr.  13  is  shown  a  finish-machined  commutator, 

slotted  ready  for  attaching  to  the  armature.  This  com- 
mutator has  111  bars  and  is  9%  in.  in  outside  diameter. 

A  number  of  various  types  and  sizes  of  commutators 

are  illustrated  in  Fig.  14.  The  largest  is  13  in.  in  outside 
diameter  and  the  smallest  is  l^V  in- 

\^] 

HaEad  Wfl5Pe°ISe3radIa!mg  Fassttiaff'es 
By  Geokge  p.  Bueitschmid 

It  takes  five  distinct  operations  to  make  from  0.036-in. 

music  wire  the  spring  shown  in  Fig.  1.  A  general 
description  of  the  tools  follows : 

In  the  first-operation  fixture.  Fig.  2,  ̂   is  a  cast-iron 
base  milled  at  B  for  holding  in  a  vise,  so  that  the  operator 

has  free  use  of  both  hands  to  place  the  work  and  operate 

the  fixture.  The  wire  is  first  straightened  and  cut  off 

in  lengths  of  2i/3  in.,  then  placed  in  the  fixture,  one  end 

of  which  is  gaged  by  the  stop  C;  the  other  end  is  located 

between  the  gage  D  and  the  pin  jE",  which  is  a  drive  fit 
in  the  wiper  F,  operated  by  the  handle  G. 

After  placing  the  work  as  directed,  operate  as  follows : 

Draw  handle  G  forward,  which  makes  the  wiper  77  grip 

the  wire,  carrying  it  around  tJie  pin  E  until  the  handle 

G  completes  its  movement  by  bringing  up  against  I,  an 

adjustable  stop,  thereby  completing  the  work,  forming  a 
half-loop  at  one  end,  as  shown. 

m^ 

The  second-operation  fixture.  Fig.  3,  is  almost  identi- 
cal in  construction  with  that  for  the  first  operation,  em- 

ploying a  similar  cast-iron  base  and  round  wiper  operated 
by  a  handle,  but  has  the  following  differences :  The  wiper 
A  is  of  one-piece  construction,  milled  with  a  right  angle, 
as  shown  at  B.    The  gage  C  is  milled  at  D  with  a  slot  to 
hold  the  wire.    The  gage  E  carries  a  pin  that  also  helps 

to  locate  the  wire  at  or  by  the 

loop  made  on  the  first-Operation 
fLxture.     It  will  also  be  noticed 

that  the  gage  E  is  milled  on  an 

angle,  to  give  the  loop  the  desired 
shape.    The  gage  C  is  milled  on 
an  angle  at  F,  allowing  the  wire 
to  be  forced  enough  past  a  right 
angle  to  take  care  of  any  spring 
back,  so  that  when  completed  the 
wire  will  be  bent  as  required. 

The  fixture  for  operation  3,  Fig.  4,  is  also  of  the  same 
construction  as  the  preceding  ones,  employing  a  cast-iron 
base  A  and  right-angle  tool-steel  wiper  C  actuated  by 
the  handle  D.    The  work  is  held  in  the  path  milled  in 

-i   

!<-  Jfl. 

02  ■ 

wz'4 

fig.  1.    PART  TO 
BE  MADE 

fig.    2.     FIRST-OPERATION    FIXTURE 

the  raised  surface  is  on  the  gage  plate  B,  which  also 

carries  a  stationary  pin  E  that  in  turn  has  a  milled  angu- 
lar surface  G  acting  as  a  locating  point  using  the  loop 

formed  by  the  first-operation  fixture. 
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The  spring  pin  P  trips  to  keep  this  loop  against  the 
milled  surface  G  and  is  fixed  to  the  gage  B  by  a  No.  5-40 
screw  in  a  threaded  hole.  While  the  fixture  is  similar 

to  the  second-operation  tool,  the  method  of  holding  the 
work  is  of  interest,  as  is  also  the  fact  that  here  we  have 
a  very  short  bend,  which  is  usually  annoying  in  music 
wire.  The  handle  is  rotated  until  C  brings  up  at  the 
stop,  finishing  the  operation.  The  work  may  be  easily 
removed  by  returning  the  parts  to  their  normal  position 
and  depressing  the  pin  E. 

The  fifth-operation  fixture,  Fig.  6,  in  general  design 
and  construction  is  similar  to  the  fixtures  for  the  first, 

E  and  X>,  which  are  made  of  drill  rod.  As  the  work  is 
of  0.036-in.  music  wire  and  it  is  desired  to  wind  two  close 

coils,  it  will  be  necessary  to  machine  the  face  of  i?  to 
form  a  cam.    The  rise  must  correspond  to  the  thickness 

FIGS.    3    AND    4.     SECOND-    AND    THIRD-OPERATION 
FIXTURES 

second  and  third  operations,  but  the  method  of  holding 
the  work  is  different.  The  cast-iron  base  A  is  milled  with 
two  cuts  on  the  bottom  for  holding  in  a  bench  vise.  At 
B  is  a  tool-steel  wiper  with  a  lug  raised  upon  it  for  the 
holding  pin  F  and  the  center  pin  G;  while  C  is  a  gage 
plate  of  tool  steel,  and  £  is  a  stop  that  may  be  made  with 
adjustment. 

The  method  of  operating  is  as  follows :  Place  the  work 
with  two  close  coils  upon  the  pin  F,  allowing  the  straight 
end  to  lie  between  the  pin  G  and  the  gage  plate  C.  Oper- 

ate as  in  preceding  fixtures  until  the  handle  D  brings  up 
at  the  stop  E.  This  completes  the  final  bend.  The  labor 
cost  of  making  this  piece  does  not  exceed  20c.  per  hundred 
for  all  five  operations. 

The  fixture  shown  in  Fig.  5  performs  the  fourth,  or 
coiling,  operation.  The  main  portion  A  is  of  cast  iron, 
with  two  columns  bored  to  receive  the  members  B  and  H. 

B  is  a  tool-steel  locating  piece  carrying  the  locating  pins 

FIGS.  5  AND  6.    FOURTH  AND  FIFTH  OPERATIONS 

of  the  wire.  This  can  be  done  by  gearing  a  lathe  to  cut 

28  threads  per  inch.  77  is  a  machine-steel  stud  actuated 
by  the  crank  I  and  the  handle  J  and  carrying  the  tool- 
steel  wiper  C,  which  is  also  machined  camlike,  corre- 

sponding to  the  thickness  of  the  wire.  At  (?  is  a  machine- 
steel  piece  located  on  the  right-hand  column  and  the 
carrier  stop  F.  It  will  be  seen  that  G  can  be  swiveled 

along  the  path  K,  allowing  "the  stop  to  be  advanced  or 
retarded,  depending  upon  the  temper  of  the  wire. 

The  tool  is  operated  as  follows:  As  the  wire  is  deliv- 
ered by  the  third-operation  fixture,  the  third-operation 

bend  is  inserted  in  the  path  of  D  so  as  to  engage  the 

loop  made  by  the  first-operation  fixture. 
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dge  Case— =r BV    iiOBERT    MaWSON 

SYNOPSIS — In  this  ariicle  are  described  the  suc- 
cessive operations  in  manufactiirinq  the  J/.S-in. 

howitzer  cartridge  case.  The  machines  used  are 

shown  set  up  with  the  tools  as  in  operation,  per- 
forming the  various  stages  on  the  work.  Detail 

illustrations  are  also  given  of  the  tools  and  of  the 
special  equipment  that  has  been  developed  to  en- 

able the  manufacturers  to  turn  out  an  accurate 
product.  Thus  the  article  is  a  complete  descrip- 

tion of  the  manufacturing  processes  followed  in 

mal-ing  ihii  cartridge  case. 

Under  ordinary  conditions  the  manufacturing  of  war 
munitions  calls  for  exceptional  thought  and  skill,  owing 

to  the*lack  both  of  knowledge  and  of  proper  tools.  Dur- 
ing the  present  European  War,  when  a  firm  has  been 

offered  an  order,  time  has  been  at  a  premium.     Often 

Plan  of  Base 

Con  frcKrhr's  Initials  or  f^cognize(^  Trade  Mark 
year  of  Manufacture 

FIG.  1.    DETAIL  OP  4.5-IN.  HOWITZER  CARTRIDGE  CASE 

special  machines  could  not  be  obtained,  and  the  lack  of 
time  has  prevented  the  firm  from  making  its  own. 

The  Worcester  Pressed  Steel  Co.  has  had  considerable 

experience  in  making  pressed  parts  in  various  metals, 

and  one  would  judge  that  the  manufacturing  of  a  car- 
tridge case  would  be  a  simple  matter  for  this  concern. 

Yet  it  found  some  experiments  necessary  before  a  case 
to  pass  the  British  Government  inspection  was  produced. 

The  company  is  manufacturing  the  4.5-in.  British  how- 
itzer cartridge  case,  and  the  present  production  is  75,000 

per  week.  The  composition  from  which  the  cases  are 

made  is  70%  copper  and  30%  spelter.  The  sequence 
of  operations  is  given  iu  the  accompanying  table. 

TABLE  OF  SEQUENCE  OF  OPERATIONS 
1.  Blank — purchased 
2.  Cupping 
3.  First  indent 
4.  Second  indent 
5.  Anneal  and  pickle 
6.  Flatten    base 
7.  First  draw 
S.  Wash,  anneal  and  pickle 
9.  Second  draw 

10.  Wash,  anneal  and  pickle 
11.  Third  draw 
12.  Trimming 
13.  Wash  and  pickle 
14.  Fourth  draw 

"i'l.  Wash,  anneal  and  pickle 10.  Fifth  draw 
17.  Trimming 

18.  Wash 
19.  First  heading 
20.  Second   heading 
21.  Final  trimming 
22.  Pierce  for  primer  hole 
23.  Tapering 
24.  Shop  inspection 
25.  Face,  square  to  length, 

rough-thread  and  counter- 
bore  for  primer 

2G.   Finish-thread 
27.  Finish-counterbore 
28.  Face  inside  of  boss 
29.  Wash 
30.  Final  Inspection 
31.  Stamping 
32.  Packing 

A  detail  of  the  case  is  given  in  Fig.  1.  In  Fig.  2 
are  illustrated  the  various  stages  that  the  case  passes 
through  from  the  blank  till  it  is  ready  for  packing.  The 
blanks  are  purchased  and  mea.sure  5%  in.  in  diameter 
by  0.380  in.  thick.     The  next  operation,  given  as  the 

FIG.    2.    VARIOUS   STAGES  OP   4.5-IN.    CARTRIDGE   CASE 
FROM  BLANK  TO  FINISHED  PART 

•Copyright,   1916,  Hill   Publishing  Co. 

FIG.  3.    THE  CUPPING  OPERATION 

second  in  this  article,  is  cupping.  The  machine  por- 
foniiing  thi.s  work  is  seen  in  Fig.  3.  The  punch,  punch 
holder,  bolster  and  drawing  dies  are  shown  in  Fig.  4. 
The  cupping  operation  is  given  in  diagrammatical  form 
in  Fig.  5.  During  the  various  punch-press  operations  the 
cases  are  lubricated  with  Lub-a-Tube  made  into  a  solution 
with  the  proportions  of  30  lb.  of  the  composition  to  50 

gal.  of  water. The  next  operation  is  making  the  fir;t  indent.  Thi,< 
is  done  on  the  press  illustrated  in  Fig.  6.  The  ])unch. 

Fig.  7,  and  the  die,  bolster  and  center-section  knock-out. 
Fig.  8,  are  used.  .  The  punch  is  fastened  to  the  punch 
press  with  a  holder.  Fig.  5,  similar  to  that  for  the  cup- 

ping operation.  1|'he  first  indenting  operation  is  also 
given  in  diagrammatical  form  in  Fig*.  9. 



22 AMEEICAN    MACHINIST Vol.  45,  No.  1 

% ^   s/-,   J 
■   Si'-—   
METHOD  OF  HOLDING  DIES  IN  BOLSTER 

(Harden  and 
Orind) 

s^- 

i^--:-.      » 

S"
 

-4 
r---^'---i 

■5^    ̂°        :i'5efxre»  I 

i. 

k  ---4abm-->) 

1 

-..-12   

  -— >1 

1 

¥ 

<- 

0^ 

CUPPING  PUNCH  AND  PUNCH  HOLDER 

■  5.190  D!om- 
.!  m^ 
->      vy//,y//^~"  ■^SO0Diam.—>'.'///,y//A 

% 

CUPPINS.OPERATION  2 

ATT; 

iJ^ 5?-°  DRAW 

Ar' 

<---S.O!ODiom.- 

7       ̂ ^^ 

ia_i 

■  4.7B5Diam.  -->^^^ 

IP  DRAW 

4^^  DRAW 

aP' 
f/^o 

^ '4898  Diam.- 

Ar^^°
 

^ 
— 

i^ ■  4.718 D!om.  ■ 

VS  DRAW  5-0"  DRAW 

FIG.     4.    PUNCH,    PUNCH    HOLDER,    BOLSTER    AND 
DRAWING  DIES 

The  part  then  receives  a  second  indenting  on  the 

punch  press.  Fig.  10.  The  reason  for  this  second  in- 
denting operation  is  that  a  better  case  is  thus  produced 

and,  as  is  obvious,  it  also  avoids  the  use  of  an  extra- 
large  press.  For  this  work,  the  punch.  Fig.  11,  the  die 
bolster  and  the  center-section  knock-out.  Fig.  8,  are  util- 

ized; also  the  punch  holder,  Fig.  4.  The  second  indent- 
ing operation  is  given  in  diagrammatical  form  in  Fig.  12» 

FIG.    5.    OPERATION   2:    CUPPING 
Machine  Used — 12-in.  stroke  Bliss. 
Production — 550  per  hr. 
Pressure — 210   tons. 
References — Figs.  3,  4  and  5. 

FIG.   6.    FIRST  INDENTING  OPERATION 
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FIG.  7.    THE  PUNCH FIG. 
DIE,  BOLSTER  AND  CENTER-SECTION  KNOCK-OUT 
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FIC.   9.    OiERATION  3:  FIRST  INDENT 
Machine  Used — Toledo  18-ln.  stroke. 
Production — 500  per  hr. 
I'ressure — 400  tons. 
References — Figs.  5,  7,  S  and  9. 

FIG.  10.  SECOND  INDENTING  OPERATION 

The  next  process  is  annealing  and  pickling  the  parts. 
They  are  placed  on  trays  and  slid  into  a  crude-oil  oven. 
Fig.  13.  Three  such  ovens  are  provided  at  the  factory 
for  this  work,  each  one  holding  four  44-in.  square  j)ans, 
in  each  of  which  approximately  110  cartridge  cases  may 
be  placed.  The  ovens  are  kept  at  a  temperature  of  l,2.'ib 
deg.  F.,  and  the  cases  are  left  in  the  ovens  36  min.  The 
annealing  operation  is  conducted  so  that  a  pan  is  re- 

moved from  the  rear  of  the  oven  every  9  min.  As  the 
pan  is  removed,  another  is  placed  at  the  front  of  the 
oven.     This  procedure  enables  the  annealing  operation 

FIG.  12.    01'l-;HATIi'.\    !:  .sioc 
Machine  Used^Toledo  26-ln.  stroke. 
Production — 450  per  hr. 
Pressure — 400  tons. 
References — Figs.  5,  9,  11  and  12. 

i.NU  INDENT 

PIG.  11.  PUNCH  FOR  SECOND  INDENT FIG.  15.  FLATTENING  THE  BASE  OF  THE  CASE 

FIG.  13.  ANNEALING  TANKS FIG.  14.  WASHING  AND  PICKLING  TANKS 
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to  be  a  continuous  one.     The  three  ovens  anneal  11,000 

cases  in  24  hr.,  requirinn;  504  gal.  of  oil. 
When  the  pan  has  been  taken  from  the  oven,  the  cases 

are  quenched  in  cold  water.  They  are  then  conveyed, 
by  means  of  a  1,000-lb.  air  hoist,  to  the  pickling  tanks, 
Fig.    14.     The   solution   consists  of  one  part   sulphuric 
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TOOL  STEEL 

TOOL  STEEL 

FIG.   16.    PUNCH  AND  DIES  FOR  FLATTENING  BASE 

4,-^  Adjusting  Screws 

4,f  Pbppe-fs 

4iThick 

FIG.   17.    BOLSTER   FOR   BASE-FLATTENING   DIE 

FIG.    IS.    OPERATION    6:    FLATTENING   BASE 
Machine  Used — Toledo  8-in.  stroke. 
Production — 1.100  per  hr. 
Pressure — 100   tons. 
References — Figs.   5,   16.  17  and  18. 

acid  to  ten  parts  water.  Tlie  cases  remain  in  the  pick- 
ling tank  about  5  min.  The  parts  are  then  carried  to 

the  punch  press,  Pig.  15,  where  the  base  is  flattened,  so 
that  the  cases  will  present  a  good  surface  for  the  first 

FIG.   19.     FIRST   DRAWING  OPERATION 
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FIG.    20.    DRAWING   PUNCHES 
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FIG.    21.    OPERATION    7:    FIRST   DRAW 
Machine  Used — Toledo  S-in.  stroke. 
Production — 900   per  hr. 
Pressure — 100  tons. 
References — Figs.  5,  IS,  21  and  22. 

FIG.    22.    SECOND    DRAWING    OPERATION 
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drawing  operation,  in  which  the  punch  and  die,  Fig.  Ifi, 
are  used.  The  die  is  held  with  holts  on  the  bolster.  Fig. 
17.     The  punch  is  placed  in  the  holder,  Fig.  4.     The 

FIU.   23.     OPERATION  9:  SECOND  DRAW 
Machine  Used — Bliss   12-in.  stroke. 
Production — 550  per  hr. 
Pressure — 75  tons. 
References — Figs.  5,  IS,  24,  25  and  26. 

PIG.    24.      ANNEALING  OPERATION 

PIG.  25.     PICKLING  OPERATION 

operation  is  also  given  in  diagrammatioal  form  in  Fig. 
18. 

The  case  is  now  ready  for  the  drawing  operations. 
The  first  of  these  is  performed  in  the  punch  press,  Fig. 
19.  The  drawing  punches,  Fig.  20,  are  fastened  to  the 
machine  by  the  punch  holder,  Fig.  4.  The  die  is  illus- 

trated in  Fig.  4.    It  is  held  in  the  bolster,  Fig.  17.    Thf 

PIG.  27.    OPEH.\Tl(i.N    11;   'Jllll;l>  DRAW 
Machine  Used — Bliss  12-In.  stroke. 
Production — 550  per  hr. 
Pressure — 75  tons. 
References — Figs.  5,  18,  28,  29  and  80. 

FIG.  28.    CASE-TRIMMING  LATHB 
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FIG.  26.    THIRD  DRAWING  OPERATION 

PIG.  29.    MANDREL  AND  CUTTER   FOR  TRIMMING 

operation  is  shown  in  diagrammatical  form  in  Fig  21. 
The  cases  are  washed  in  a  hot-water  and  caustic  soda 
solution  for  about  1  min.  They  are  afterward  annealed, 
quenched  in  cold  water  and  pickled  in  a  similar  manner 
to  that  described  for  operation  5. 

The  parts  are  then  conveyed  to  the  machine.  Fig.  22, 

for  the  second  di-awing.     The  punch.  Fig.  20,  inserted 
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in  the  holder,  Fig.  4,  and  the  die,  Fig.  4,  held  in  the  of  the  lathe.     The  circular  cutter  is  operated  by  a  handle 

bolster.  Fig.  17,  are  the  tools  for  this  second  drawing  on  the  cross-slide.     As  the  case  is  revolved,  the  cutter 
operation,  which  is  seen  in  diagrammatical  form  in  Fig.  is  slid  against  it ;  and  as  the  case  is  held  against  the  hard- 
23.    The  cases  are  then  washed,  annealed  and  pickled  in  ened  tool-steel  disk,  the  edge  is  trimmed  o£E  smoothly. 
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FIG.   30.     DETAILS  OP  TRIMMING  LATHE 

a  manner  similar  to  that  described  in  operations  5  and  8 
and  shown  in  diagrammatical  form  in  Figs.  24  and  25. 

The  next  operation,  the  third  drawing,  is  performed 
on  the  machine  illustrated  in  Fig.  26.  The  tools  are  a 
punch.  Fig.  20,  a  punch  holder.  Fig.  4,  a  die,  Fig.  4, 
and  a  bolster.  Fig.  17.  A  diagrammatical  illustration  of 
the  operation  appears  in  Fig.  27. 

The  eases  are  then  trimmed  to  3%-in.  long  in  the 
lathe  shown  in  Fig.  28.  The  case  is  held  on  a  cast- 
iron  chuck  that  is  made  with  its  length  to  suit  the  case 
to  be  trimmed.  Back  of  this  chuck  is  a  tool-steel  disk. 
The  chuck,  disk  and  shank  are  attached  to  the  spindle 

FIG.  31.    OPERATION  12:  TRIMMING 
Machine  Used — Special  high-speed  lathe. 
Production — 250  per  hr. 
References — Figs.  32  and  33. 

PIG.    32.    FOURTH    DRAWING    OPERATION 

Details  of  the  trimming  tools  aye  given  in  Figs.  29  and 

30.  This  trimming  operation  is  shown  in  diagrammat- 
ical fonn  in  Fig.  31.  The  cases  are  washed,  annealed 

and  pickled,  as  previously  described. 
The  next  operation  is  the  fourth  drawing,  which  is 

performed  in  the  punch  press,  Fig.  32.     The  tools  for 
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ihis  operation  are  the  punch.  Fig.  20,  punch  holder.  Fig. 
4,  die.  Pig.  4,  and  bolster,  Fig.  17.  The  drawing  opera- 

tion is  seen  in  diagrammatical  form  in  Fig.  33.  The 
cases  are  washed,   annealed  and  pickled,  as  previously 

FIG.   33.    OPERATION  14:   FOURTH  DRAW 
Machine  Used — Bliss  12-in.  strolce. 
Producrion — 550   per   hr. 
Pressure — 75   tons. 
JReferences — Figs.  5,  18,  35,  36  and  37. 

FIG.   35.    OPERATION  16:   FIFTH  DRAW 
Machine  Used — Bliss  12-in.  stroke. 
Production — 450  per  hr. 
Pressure — 60  tons. 
References — Figs.  5,  18,  39,  40  and  41. 

PIG.   34.    FIFTH  DRAWING  OPERATION 

described,  with  the  exception  that  the  time  of  annealing 
is  only  20  niin. 

The  cases  are  tlien  ready  for  the  fifth,  or  final,  draw- 

ing operation.     Tiiis  is  performed  in  the  machine  shown 

in  Fig.  34.  Details  of  the  tools  for  this  operation  are 
given  in  the  following  illustrations:  Punch,  Fig.  20; 
punch  holder,  Fig.  4;  die,  Fig.  4,  and  bolster.  Fig.  17. 
A  diagrammatical  illustration  of  this  operation,  which 
completes  the  drawing  work  performed  on  the  cartridge 
case,  is  given  in  Fig.  35. 

(To  be  continued) 

Soirtae  of  tHe  Work  Required  of 
an  Aeroplair&e  Meclhiamic 

By  Fuank  C.  Hudson 

The  tremendous  activity  in  aeronautics  on  the  other 
side  and  the  probable  increase  in  the  numbers  of  flying 
machines  in  this  country  in  the  near  future  open  up 
the  question  of  securing  mechanics  familiar  with  the  sort 
of  work  necessary  in  looking  after  aeroplanes  in  com- 

mission, as  well  as  the  kind  of  men  needed  in  building 
the  machines,  ̂ ^^lile  it  will  probably  be  some  time  before 
we  have  any  large  number  of  commercial  hangars  in 
the  same  way  that  we  now  have  commercial  garages, 
there  will  nevertheless  be  a  demand  for  mechanics  who 

understand  the  keeping  of  aeroplanes  in  flying  order, 
for  like  all  kinds  of  machinery  they  require  attention 
to  keep  them  at  their  best  and  to  make  them  as  safe 

as  possible. 
As  far  as  the  motor  is  concerned,  it  is  of  course  the 

same  in  principle  as  the  automobile  motor,  the  details 
of  construction  adopted  by  different  makers  being  a  sub- 

ject for  study  by  ambitious  mechanics,  as  in  the  case  of 
the  automobile. 

In  caring  for  the  aeroplane  itself,  as  well  as  the  vari- 
ous appliances  now  becoming  part  of  its  equipment,  a 

few  suggestions  may  be  of  value.  These  will  include 
mostly  the  handling  of  the  wires  for  various  controls  and 

supports  and  the  method  of  making  good  electrical  con- 
tacts for  searchlights,  stabilizers  or  other  electrical  ap- 

paratus used.  In  addition  to  this  a  mechanic  should 
understand  the  operation  and  construction  of  the  air 

compass,  the  drift  indicator,  the  use  of  bomb-sighting 
and  other  devices. 

^lost  of  the  wires  are  stranded  cables,  each  strand 

being  itself  twisted  up  from  smaller  wires.  One  of  the 
first  things  to  learn  is  how  to  handle  this  cable  without 
having  the  ends  fray  out  and  become  unmanageable.  The 
ends  of  the  wire  will  usually  be  found  soldered  together. 
^Tien  it  is  necessary  to  cut  off  a  piece,  measure  off  the 
desired  length  from  the  end  and  mark  it  with  chalk  or 
otherwise  on  the  wire  cable.  With  a  soldering  iron,  coat 
the  cable  with  solder  all  around,  for  perhaps  %  or  %  in. 
each  side  of  the  point  at  which  it  is  planned  to  make 
the  cut.  This  keeps  the  wire  solid  at  that  point;  then 
when  the  cut  is  made,  both  ends  are  held  firmly  in  posi- 

tion and  no  fraying  takes  place.  This  operation  is  illus- 
trated in  Fig.  1,  where  the  wire  is  soldered  from  A  to  B, 

the  cut  being  in  the  center,  as  shown.  Fig.  2  represents 
the  result  of  not  soldering.  The  end  A  was  previously 
soldered.  Then  the  cable  was  cut  at  B,  and  the  cable 

promptly  untwisted  clear  to  the  soldered  end,  as  shown. 
For  making  electrical  contacts  the  method  presented 

in  Figs.  3  and  4  is  very  successful.  It  is  desired  to 
put  a  substantial  terminal  for  the  contact  screws  at 
the  end  of  a  small  insulated-wire  cable.     After  cutting 
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the  wire,  it  is  advisable  to  slide  the  outer  covering  back, 
if  it  is  of  a  sufficiently  loose  weave  to  allow  this.  Then 
trim  off  the  inner  insulation,  exposing  the  bare  wires,  as 
at  A,  Fig.  3.  These  wires  are  divided  about  equally,  as 
shown;  the  small  contact  washer,  seen  in  section  at  C, 
Fig.  4,  is  placed  between  the  two  grooves,  and  the  wires 
are  carefully  twisted  on  both  sides  of  this  ring,  as  at  A 
and  B,  Fig.  4.  The  wire  fits  down  into  the  groove ;  and 
after  the  wire  is  covered  with  some  good  noncorrosive 
soldering  paste,  the  groove  is  filled  with  solder  from  a 
properly  heated  iron.  The  wire  on  both  sides  of  the 
ring  is  also  soldered  fast.  Then  the  surplus  wire  at 
the  outer  end  is  cut  off  as  close  to  B  as  seems  advisable, 

leaving  a  good  substantial  terminal.  Care  should  be 
taken  not  to  use  too  much  solder,  as  it  may  make  a 
lump  on  one  side  of  the  ring  or  fill  the  hole.  In  case 
this  is  done,  however,  it  can  be  drilled  out  with  a  little 
care.  Then  slide  the  cover  back  over  the  wire  and  tape  it. 

Another  form  of  electrical  connection  is  illustrated  in 

Fig.  5,  where  the  ends  of  the  fine  wires  in  the  cable  are 
twisted  together  and  soldered  to  one  side  of  a  regular 
copper  washer  A.  This  should  be  substantially  done  at 
the  joint  B.  Taping  is  very  necessary  at  all  joints,  not 
only  on  account  of  the  electrical  contacts,  but  to  keep 
out  moisture.  This  is  particularly  true  in  the  flying  boat, 
or  hydro-aeroplane,  for  the  salt  water  is  thrown  to  a 
considerable  distance  in  rough  or  stormy  weather. 

Electrical-Wire  Joints 

Fig.  6  is  a  diagram  of  the  regular  electrical  contaet, 
generally  known  as  the  Western  Union  splice.  As  can 
be  seen,  both  wires  are  bent  at  right  angles  and  +hen, 
instead  of  being  doubled  back  on  itself,  each  end  is 
wrapped  carefully  around  the  other  wire.  This  makes  a 
long,  strong  contact.  It  should  be  carefully  soldered, 
to  insure  a  good  connection.     Taping  is  done  in  all  cases. 

Heavier  wire  connections  for  st«.ys  and  for  the  various 
controls  are  made  as  in  Fig.  7.  Here  the  end  of  the  cable, 
which  has  been  previously  soldered  to  prevent  fraying, 
is  bent  around  the  eye  A;  the  brass  sleeve  B,  which  lias 
previously  been  slipped  on  the  wire,  is  slid  down  over 
the  main  wire  and  the  end  that  has  been  bent  around  the 

eye.  Sufficient  room  is  left  for  the  end  C  to  be  doubled 
back  on  the  outside  of  the  sleeve,  either  in  the  position 

shown  or  so  as  to  form  a  sort  of  triangle  over  the  con- 
nector. The  whole  thing  is  then  carefully  soldered  to 

prevent  any  slipping  and  also  to  keep  moisture  out  of 
the  joints.  Tlie  solder  should  extend  around  the  eye 
and  avoid  all  possibility  of  the  rope,  or  cable,  pulling 
out  of  position. 

Another  and  somewhat  similar  method  is  illustrated  at 

A,  shown  in  Fig.  8,  where  instead  of  the  sleeve,  the 
two  parts  of  the  cable  are  tightly  wrapped  together  with 

a  strong  iron  galvanized  wire  known  as  "safety"  wire 
and  the  whole  thing  carefully  soldered.  In  this  case  no 
end  is  shown  doubled  back,  but  this  form  of  fastening 
is  only  used  when  it  is  necessary  for  the  rope  to  pass 

through  some  opening  close  to  the  eye.  It  is  always  pre- 
ferable to  double  the  end  back  and  solder  it  in  either 

case.     Safety  should  always  be  the  first  consideration. 
TURNBUCKLES  AND  SaFETY  WiRES 

Fig.  9  shows  a  form  of  turnbuckle  that  is  commonly 
used  in  keeping  guy  wires  at  the  proper  tension.  The 
or.ly  unusual  features  are  the  pin  hole  in  the  center  and 
the  safety  wire  that  is  run  through  the  hole  and  wrapped 

around  the  body  or  else  taken  to  the  other  eye,  in  order 
to  prevent  the  joint  buckle  being  turned  accidentally  or 
otherwise  so  as  to  disturb  the  adjustment  of  the  tension. 
Another  and  shorter  form  of  turnbuckle  is  seen  in  Fig. 
10.     Here  the  right-  and  left-hand  threads  telescope. 

The  connection  shown  in  Fig.  11  is  a  form  of  safeguard 
and  is  largely  used  on  all  controls,  such  as  the  ailerons, 
or  balancing  wings,  the  elevating  and  depressing  planes, 

or  "flippers"  as  they  are  commonly  called,  and  the  steer- 
ing rudder.  The  usual  form  of  connection  is  illustrated 

at  A.  At  B  is  an  additional  connection,  carefully  soldered 
in  place  on  the  extra  wire  cable  C.  This  goes  over  and 
around  the  two  controlling  arms,  but  is  not  drawn  taut. 

A    Solder       B 

Fig. 10  Fig. II 

SOME  OF  THE  WORK  OF  AN  .\eROPL,ANE  MECHANIC 

as  can  be  seen.  In  case  of  breakage  of  the  direct  wire, 
which  is  most  apt  to  occur  at  E,  the  auxiliary  wire  C 
takes  up  the  load  and  allows  the  machine  to  be  handled 
safely,  even  though  the  control  wires  are  somewhat  slacker 
than  under  normal  conditions. 

These  are  only  a  few  of  the  points  to  be  considered, 

but  they  wall  give  mechanics  who  are  interested  in  en- 
tering the  field  of  aviation  some  idea  of  the  kind  of  skill 

and  knowledge  required.  It  is  extremely  interesting 
work,  and  there  are  likely  to  be  many  opportunities  within 
the  next  few  years. 

A  Soldi eirSini^  MniraBS 

I  have  just  run  across  a  scheme  to  help  in  soldering. 
It  is  new  to  me  and  may  be  to  others.  As  everyone 
knows,  steel  will  rust  after  it  is  soldered,  if  not  thoroughly 
cleaned.     The  scheme  is  to  prevent  this  action. 

Host  small  shops  have  a  soldering  iron  and  a  jar  of 
acid  for  odd  jobs.  Keep  some  soda  water  (washing  soda) 
alongside  the  acid,  and  either  dip  the  work  into  the  soda 
or  swab  it  off  with  a  brush  or  cloth.  My  work  is  small, 
and  I  have  two  8-oz.  screw-to]3ped  bottles — one  acid, 
the  other  soda  water — both  set  into  one  block  of  wood. 

I  have  been  using  this  outfit  for  two  months  and 
have  had  no  trouble  with  rust. 

W.  B.  Grbenleaf. 
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iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiijuiiiiiiiiiiiiuiiniiiiuiuuiiuiiiiiiiu^^^^ 
iiiiimniimiiiiiinnmiH" 

etters  fromm  Pre^cttical  Menu 

Some  time  ago,  when  I  was  employed  on  automatic 
machinery,  I  had  occasion  to  use  the  tolerance  table  quite 
often.  To  save  time,  I  made  a  table  in  the  form  shown. 
It  is  compact,  as  can  be  seen,  and  is  very  handy  to  have 
en  the  board. 

The  dial  A  is  composed  of  tolerances  for  push,  drive  and 
force  fits  for  shafts,  or  the  male  fits,  and  for  holes,  or  the 

Dial  B  should  be  pasted  on  the  back  of  dial  A.  With  a 
sharp  knife  cut  out  the  slots  in  the  dials  C  and  D.  Punch 
out  the  small  center  circles  and  with  an  eyelet  or  paper 
fastener  assemble  the  dial  D  on  the  dial  A  and  dial  C 
on  dial  B. 

The  method  of  using  the  dial  is  simple.  For  example, 
if  it  is  desired  to  find  the  tolerances  for  a  1%-in.  shaft 
that  is  to  run  in  a  bearing,  turn  the  dial  D  so  that  at  the 

end  of  the  slot,  on  dial  A,  is  found  1^-2.    Under  "Holes" 

DIAL      0 
DIAL       C 

A    HANDY    TOLERANCE    DIAL    FOR    VARIOUS    TYPES    OF   FITS 

female  fits.  The  dial  B  is  made  up  of  tolerances  for  the 

ilifferent  grades  of  running  fits  for  the  shafts,  or  the  male 

members,  and  decimal  equivalents  for  fractions  of  an  inch 

to  sixty-fourths.  X  running  fits,  on  dial  C,  are  used 

for  engine  and  other  work  where  easy  fits  are  wanted; 

r  running  fits  are  suitable  for  high  speeds  and  good  aver- 

Mge  machine  work;  Z  running  fits  are  for  fine  tool  work. 

on  dial  D  are  the  high  and  low  limits,  which  are  in  this 

+0.000' 

case 

read —0.0002" 
1.6257  in. 

The    diameter   of    the    bearing    would 

For  the  shaft,  turn  to  the  kind  of  fit As  before, '1.6248  in 

wanted,  which  is  in  this  case  a  Y  running  fit 
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with  the  slot  at  l^^-S  under  "Y  Eunning  Fit"  on  dial  C, -0.0012 
we  find —0.0025 

1.6238  in. 

Therefore,  the  diameter  of  the  shaft 

would  read  ,  ,.,,,,  ̂   .     . 1.6225  in. 
The  tolerances  for  the  otlier  kinds  of  fits  are  derived 

in  the  same  way.  The  tolerances  for  the  holes  are  always 

found  under  "Holes,"  regardless  of  the  kind  of  fit  wanted. 
Nyack,  N.  Y.  L.  C.  Robertson. 

Redl^caEag  GosG  off  Tiim-Csip   Dies 

The  cost  of  maintenance  of  dies  for  caps  that  are  sold- 
ered on  the  top  of  tin  cans  after  filling  can  sometimes  be 

reduced  in  the  following  manner:  In  Fig.  1  are  shown 
the  die  and  punch  with  the  forms,  etc.,  in  place.  As  will 
be  seen  at  A,  the  punch  and  forms  were  made  all  in  one 

piece.  The  cutting  edge,  at  11,  has  about  ̂ V  in.  for  grind- 
ing oft  as  the  punch  becomes  dull.  The  punch  A  is  thrown 

away  when  this  grinding  allowance  is  removed. 
The  way  to  overcome  this  waste  is  shown  in  Fig.  2  at  D. 

The  form  is  made  from  a  suitable  piece  of  die  steel  tem- 

BUILT-UP  CAP  DIES 

pered.  The  cutting  edge  is  made  as  shown  at  F,  is 
screwed  down  on  D,  ground  to  its  proper  shape  and  size 
and  is  used  until  it  wears  down  ̂ V  i^- 

Then  it  is  taken  off,  and  a  packing  washer  G  is  placed 
under  it,  screwed  up  tightly  again  and  reground  to  size 

and  shape.  The  process'  is  kept  up  until  the  cutting  edge 
is  worn  down  so  far  that  the  threads  do  not  take  sufficient 

hold  to  withstand  the  stresses.  It  is  then  thrown  away  and 
a.  new  cutting  edge  made  for  the  same  form  block  D. 

Freehold,  N.  J.  S.  Cronk. 

HicE&nia^  a  Ro^iadl  File 

When  filing  out  holes  with  a  round  file,  there  is  a  ten- 
dency to  push  the  file  too  far  in,  so  that  it  catches  on  the 

large  diameter.    By  grinding  a  nick  or  groove  around  the 

NICKING   A  ROUND   PILE 

file  at  the  point  of  largest  diameter  that  will  go  through 

the' hole  easily,  this  catching  is  avoided,  and  the  nick  also 
acts  as  a  stop.    This  will  not  only  make  it  easier  to  handle 

the  file,  but  it  saves  considerable  breakage,  due  to  an  unin- 
tentional side  pressure  in  withdrawing  the  file  from  the 

hole. 

This  method  is  also  useful  in  filing  a  form  tool,  as  by 
measuring  the  diameter  carefully  and  grinding  the  nick 
at  the  proper  point,  care  in  filing  will  give  a  fairly  accu- 

rate radius.  James  McIxtyre. 

Bridgeport,  Conn. 

The  tool  shown  has  nearly  doubled  production  on  this 
operation.  It  will  be  seen  by  referring  to  the  stud  to 
be  machined  that  no  center  could  be  used  on  the  large 
end.  The  gripping  is  done  by  three  rollers  on  a  cam 
surface.    The  three  springs  at  A  in  the  light  plate  keep 

GRINDER  DOG  FOR  VALVE  TAPPET  STUD 

the  rollers  out  against  the  cam  surface.  The  spring  at 
B  tends  to  rotate  the  rollers.  Owing  to  the  small  amount 

of  stock  left  for  grinding — 0.0009  in. — the  stud  had  to 
be  accurately  centered  in  order  to  clean  up. 

Kenosha,  AVis.  Baxter  W.  George. 
as 

The  mandrel  shown  in  Fig.  1  is  used  on  heavy  30-in. 
lathes  for  rough-turning,  cutting  off  the  open  end  and 
facing  the  base  of  4.5-in.  British  high-explosive  shells  in 
one  operation,  using  four  tools.  The  output  is  10  per 
machine  per  hour. 

The  body  of  the  mandrel  is  of  soft  steel  well  case- 
hardened.  The  driving  dogs  are  of  hardened  tool  steel, 
and  the  sleeve  and  shell  collar  are  left  soft.  The  man- 

drel is  driven  by  the  square,  which  fits  into  the  driver 
attached  to  the  faceplate.  The  cutting-off  and  facing 
tools  are  both  carried  at  back  on  a  slide  B  and  are  oper- 

ated by  a  cam  plate  attached  to  the  carriage,  as  shown  in 
Fig.  2.  This  cam  plate  works  against  a  roller  that  moves 
the  back  slide  forward  the  proper  travel  to  face  and  turn 
the  shell.  The  back  slide  B  is  carried  on  a  strong  frame 
A  that  straddles  the  carriage  and  is  securely  fastened  to 
the  ways  of  the  lathe,  as  shown. 
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The  two  tools  for  turning  the  shell  are  held  in  a  casting 
on  the  regular  tool  slide  of  the  carriage  and  are  set 
to  a  gage  each  time  after  grinding.  The  cutting-off 
and  facing  tools  at  the  back  are  set  in  the  same  manner. 
One  important  feature  of  this  outfit  is  that  the  stresses 
set  up  by  the  turning  tools  in  front  are  balanced  by 
those  set  up  by  tlie  tools  at  the  back.     This  construction 

ing — conveying  information.  The  draftsman's  informa- 
tion to  the  machinist  may  have  had  many  sourc-es,  but 

the  drawing  is  the  vehicle  by  which  it  is  conveyed,  just 

as  the  teacher's  lessons  are  the  vehicle  by  which  knowledge 
is  diffused  among  the  students. 

Yet  we  find,  unfortunately,  that  much  of  the  infor- 
mation given  by  the  draftsman  to  the  pattern  maker  and 

FIG.  1.    MANDREL  FOR  HOLDING  4.5-IN.  HIGH-EXPLOSIVE  SHELLS 

o"o^^ 
FIG.    2.     DETAILS    OP    THE    SHELL-ROUGHING    LATHE 

prevents  the  shell  from  being  torn  out  of  the  center  under 
heavy  cutting  stresses. 

Another  very  important  feature  is  using  the  cam 

arrangement  for  moving  the  back  slide.  There  is  no 

chance  of  destroying  the  tools  or  the  mandrel  by  the 

operator's  failing  to  throw  off  the  lateral  feed  of  the 
carriage  at  the  proper  moment,  because  as  soon  as  the 
roller  attached  to  the  back  tool  slide  arrives  at  the  top 

of  the  incline  on  the  cam  plate,  it  remains  stationary, 

as  that  is  the  limit  of  its  travel,  and  the  cam  plate  moves 

forward  with  the  carriage  without  further  moving  of 
the  back  slide.  H.  P.  Hoag. 

Brantford,  Canada. 
m. 

TSa®  Ad^siimt^iCes  of  MacSaiiraisft 

AVhy  do  not  more  machinists  become  draftsmen?  One 

would  think  it  as  natural  and  necessary  for  a  drafts- 

man to  have  been  a  machinist  as  for  a  teacher  to  have 

gone  through  the  experience  of  being  a  scholar.  The 

parallel  drawn  between  the  teacher  and  the  draftsman 

Ls  not  so  inai)t  as  it  at  first  appears.     Both  are  instruct- 

machinist  is  of  an  unworkable  kind.  We  see  drawings  of 

castings  that  cannot  be  cast,  other  drawings  of  casting.* 
that  can  be  made  at  great  expense  with  the  combined 

skill  of  the  pattern  maker  and  molder.  I  feel  a.«hamed 

of  my  own  work  in  this  respect.  So  often  the  pattern 
maker  has  pointed  out  how  a  piece  can  be  more  simj)ly 
made  without  sacrificing  any  necessary  feature.  I  thank 

the  pattern  maker,  change  the  drawings  and  wish  I  knew 
more  about  molding. 

The  blunders  made  by  draftsmen  who  are  not  machin- 
ists are  more  serious  than  those  made  by  the  draftsmen 

who  are  not  pattern  makers.  A  good  pattern  maker  will 

always  tell  a  reasonable  draftsman  what  changes  in  a 

drawing  will  make  the  piece  easier  to  mold.  There  his 

responsibility  ends. 
After  a  piece  has  been  cast  and  found  impossible  to 

machine,  the  trouble  is  serious.  It  is  as  easy  as  ever  to 

change  the  drawing,  but  that  does  not  change  the  cast- 
ing. This  is  where  the  machinist  draftsman  shows  his 

value.  His  work,  considered  merely  as  a  drawing,  may 

be  lacking  in  some  ways ;  his  developments  of  curves  and 
intersections  of  surfaces  may  be  defective,  but  the  parts 

he  has  drawn  can  always  be  machined  and  usually  in 
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an  easy  manner.  Moreover,  his  views  will  not  be  crowded 
with  dimensions  that  are  of  no  earthly  use,  and  the  dimen- 

sions that  are  there  will  be  given  from  surfaces  that  the 
machinist  will  measure  from.  No  matter  how  many 

years'  experience  a  draftsman  has  had,  he  will,  unless  he 
has  worked  in  the  machine  shop,  give  some  dimensions 
that  are  not  necessary  and  others  from  surfaces  that 
cannot  be  reached  with  ordinary  measuring  tools  and 
must  be  figured  from  some  other  surfaces  by  the  machin- 

ist himself. 

The  machinist  draftsman  has  actually  built  machines. 
He  knows  how  important  it  is  to  avoid  interferences, 
how  much  allowance  should  be  made  for  fits,  what  di- 

mensions should  be  in  decimals,  which  surfaces  to  ma- 
chine and  which  to  leave  unfinished,  wliat  parts  should 

be  hardened  and  how  hard  they  should  be.  The  non- 
machinist  draftsman  either  does  not  know  these  things 
at  all  or  knows  them  only  in  a  second-hand  manner.  His 
knowledge  is  confined  to  what  he  reads  or  to  what  men 
tell  him,  and  the  source  of  this  information  is  the  ma- 

chinist. He  is,  in  a  manner,  wearing  the  clothes  the 
machinist  has  cast  off.  He  can  make  a  good  picture. 
Granted;  but  the  art  of  picture  writing  is  not  so  dif- 

ficult after  all.  The  Egyptians  did  pretty  well  at  that 
kind  of  writing,  also  the  Indians.  ^Moreover,  the  value 
of  a  drawing  does  not  consist  in  the  neatness  of  the 
work,  but  in  the  accuracy  of  the  information. 

Tlie  art  of  making  a  good  mechanical  drawing  from 
information  given  is  not  difficult  to  acquire.  The  draft- 

ing work  on  a  drawing  does  not  call  for  one-tenth  the 
skill  and  knowledge  needed  to  build  the  machine.  I 
should  rather  have  on  the  "board"  a  man  who  has  worked 
six  years  as  a  machinist  and  six  months  as  a  draftsman 
than  one  who  has  worked  six  months  as  a  machinist  and 
six  years  as  a  draftsman. 

Leaving  plain  drafting  and  entering  the  field  of  de- 
sign, the  machinist  draftsman  lias  it  all  his  own  way. 

He  can  usually  "see"  in  his  mind  just  how  the  machine 
should  be,  before  he  puts  pencil  to  paper.  The  drafting 
to  him  is  only  the  working  out  of  main  dimensions,  cal- 

culations for  loads,  velocities,  areas  and  weights,  the 
filling  in  of  details  and  the  arrangement  of  parts  to  avoid 
interference.  In  this  field  and  especially  in  tool  design 
the  nonmachinist  is  so  heavily  handicapped  that  only  the 
smartest  men  can  hold  their  own.  And  I  have  found 
that  even  the  clever  men  are  left  far  behind  in  the  matter 

of  time.  The  man  who  has  built  machines  in  the  shop, 
often  without  drawings,  can  build  them  in  his  mind  at 
any  time  and  place.  He  needs  no  paper  and  pencil  ex- 

cept for  memoranda. 
Mt.  ilachinist,  get  into  this  field;  you  are  needed. 
Brooklyn,  N.  Y.  F.  J.  Badge. 

From  time  to  time  I  notice  descriptions  in  the  Amer- 
ican Machinist  of  schemes  that  have  been  tried  and  proved 

successful  in  repair  jobs.  I  recently  saw  an  account  of  re- 
forming a  smashed  pipe.  In  order  to  show  to  what  extent 

the  same  scheme  has  been  successfully  carried  the  follow- 
ing experience  may  be  of  interest.  In  January,  1912, 

when  the  Atlantic  fleet  was  maneuvering  off  the  coast,  a 
severe  storm  was  encountered  that  scattered  the  fleet  of 

destroyers  badly.     All  had  interesting  tales  to  tell  after 

the  storm  was  over  and  the  fleet  finally  reassembled  at 
(Suantanamo  Bay,  Cuba.  During  the  storm  No.  4  smoke- 

stack on  the  destroyer  I  commanded  was  so  badly  smashed 
that  we  could  not  use  the  boiler.  Such  a  job  would  ordi- 

narily have  been  considered  beyond  the  capacity  of  a  de- 

stroyer's crew. On  our  arrival  at  Guantanamo  Bay  the  ship  was 
secured  alongside  one  of  the  docks,  and  a  number  of  old 
%-in.  bolts  were  obtained.  The  heads  of  these  bolts  were 
finished  bright,  and  a  row  of  them  was  soldered  in  the  bot- 

tom of  the  deepest  dent  in  the  smoke-stack.  An  old  piece 
of  i/2-i°-  flat  iron  picked  up  on  the  beach  was  then  drilled 
with  a  series  of  holes  spaced  to  fit  the  iwsitions  of  the  bolts 
soldered  to  the  stack. 

After  this  piece  of  iron  had  been  slipped  over  the  bolts, 
nuts  were  put  on  all,  forming  a  makeshift  arrangement  for 
transmitting  a  pull  to  all  bolts  simultaneously.  A  strap 
was  placed  on  a  pile  on  the  dock,  and  a  double  purchase 
was  led  from  the  strap  to  another  one  secured  to  the  flat 
iron  bar.  Four  good  seamen  then  hauled  away  on  the 
purchase,  and  with  the  blacksmith  tapping  the  metal  ad- 

jacent to  the  bolt  heads  that  part  of  the  dent  was  pulled 
out. 

The  bolts  were  unsoldered  from  their  position  and 

shifted  to  one  near-by  and  the  entire  operation  repeated. 
A  templet  of  sheet  metal  was  cut  to  the  curvature  of  a 

good  smoke-stack  and  was  used  as  a  guide  to  re-form 
the  smashed  one.  The  job  was  completed  after  a  few 

days'  work,  and  then  the  inside  casing  of  the  stack  was 
hammered  out  into  place  by  lowering  men  down  into  the 

stack. 
The  re-forming  was  so  neatly  done  that,  when  a  coat  of 

paint  was  applied,  it  was  impossible  to  see  that  the  stack 
had  ever  been  injured.  J.   F.   Hellweg, 

Lieutenant-Commander,  U.  S.  X. 

Indian  Head,  Md. 

Miciposiaeteip  1 
The   illustration   shows   an   attachment   made   of  thin 

spring  steel,  for  holding  a  ball  on  the  anvil  of  an  ordi- 

BALL   ANVIL  MICROMETEK    ATTACHMENT 

nary  micrometer.     If  a  Y^-'m.  !)all  is  used,  the  hole  in the  attachment  should  be  0.230  in.  in  diameter. 
New  Haven,  Conn.  Ekic  H.  Suxdk^ist. 
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Fisii^isiig  Susrfaice  Speedls  for 
MacSaiiraery 

Mr.  Josselyn's  plan  on  page  85-t,  Vol.  44,  relating  to 
surface  speeds  for  machining,  is  very  interesting  and 
relieves  the  operator  of  some  of  the  trouble  of  figuring 

speeds.  However,  for  checking  by  the  foreman  the  ma- 
cliine  must  be  stopped  and  the  calculation  made.  This 
takes  time  and  would  not  be  satisfactory  to  either  the 
foreman  or  the  workman. 

In  teaching  lathework  I  find  the  accompanying  table 
verv  convenient  and  satisfactory  in  getting  the  students 

to  use  the ''proper  speeds.  This  table  was  made  large 
enough  to  be  easily  read  80  ft.  away. 

As  the  diameter  of  the  work  can  be  judged  closely 
enough  without  measuring,  a  glance  at  the  speed  table 
and  the  machine  speed  tells  instantly  whether  the  speed 

CUTTING  SPEEDS  FOR  13-IN.  WILLARD  LATHE 

Revolutions  of  Lathe  Spindle  per  Minute 
First  Second  Direct 

Back  Gears  Back  Gears  Connected 
Cone  Slow       Fast  Slow       Fast  Slow       Fast 
1    .       32  40  90  108  265  315 
2   48  56  124  150  380  460 
3         68  82  176  220  535  650 

Cutting  Speeds  In  Feet  per  Minute,   %-ln.  Depth  of  Cut 
,   Material   > 
Cast  Iron     Soft  Steel      Hard  Steel     Brass 

High-speed   tool   steel...    35  40  25  65 

Revolutions  per  Minute  for  Above  Cutting  Speeds 

(Use  §  of  these  speeds  for  carbon-steel  tools) 
^   Diameter   ^ 
V4        ̂ 4         1       IVi        2       21/2       3       4       5 

Cast  Iron         268      178      134        89        67        53      45      33      27 
Soft  steel         306      203      153      102        76        61      51      38      30 
Hard  steel         191      127        95        63        48        38      32      24      19 
Brass         497      330     258      165      124      100     83      62      50 

Tho  cutting  speed  is  governed  principally  by  the  hardness 
of  the  metal  to  be  turned;  the  kind  of  steel  of  which  the 
turning  tool  is  made:  the  shape  of  the  tool  and  its  heat- 
treatment;  the  feed  and  depth  of  cut;  the  cooling  medium 
used,  if  any;  the  power  of  the  machine;  its  design  and  condi- 

tion. As  a  general  rule  the  tool  should  stand  up  from  1  hr.  to 
I'A  hr.  before  regrlnding. 

is  right  or  not.  The  workman  has  no  excuse  for  not  run- 
ning at  the  right  speed,  and  the  foreman  has  no  difficulty 

in  checking  the  speeds. 
Where  a  number  of  makes  of  machines  are  used, 

these  speed  tables  could  be  hung  directly  over  the  ma- 
chines. The  speeds  on  the  table  are  slower  than  regular 

shop  practice,  but  are  fast  enough  for  beginning  stu- 
dents. S.  v..  Bryant. 

Seattle,  Washington. 

Best  "Wsis^  To  Do  Ceirtsilim  TSaiirags 
In  my  opinion  both  Mr.  Herz,  on  page  2'.)7,  and  Mr. 

Poland,'  page  35,  Vol.  44,  have  missed  the  best  way  to 
discharge  collets  and  cutter  shanks  from  spindles.  Taking 
Mr.  Herz's  case  first  and  referring  to  the  drawing  on  page 
21)7,  it  is  clear  that  the  wJiole  thrust  to  push  the  cutter 

out  is  taken  by  the  point  of  the  small  setscrew  that  iits 
in  the  split  ring.    This  is  hardly  good  design. 

Mr.  Poland's  differential-screw  arrangement  of  the 

drawbolt  is  imwerful,  but  crude.  It  also  possesses  the  dis- 
advantage of  having  the  thread.s  directly  in  the  spindle. 

and  these  threads  are  subject  to  wear.  Owing  to  the 
possibility  of  getting  a  big  pull  on  the  cutter  when  draw- 

ing it  up,  the  pressure  on  these  threads  is  considerable. 
Suppose  now  that  instead  of  either  of  the  methods  pre- 

viously submitted  those  shown  in  the  sketches  are  studied. 
These  arrangements  are  free  from  the  objections  of  hav- 

ing small  wearing  surfaces  or  screw  threads  working  di- 
rectly in  the  machine  spindle.  The  drawbolt,  on  being 

backed  out  of  the  shank,  moves  up  against  the  cap  or 
thrust  nut,  since  the  thread  on  this  is  the  opposite  hand 
to  that  on  the  drawbolt.  The  cap  or  thrust  plug  tends 
to  get  tighter  on  the  main  spindle,  and   the  drawMt 

FIGS.    1    AND    2.       DISCHARGING    CUTTER    SHANKS    AND 
ARBORS  FROM  SPINDLES 

pu.slies  the  cutter  or  shank  out.  Should  the  cutter  stick, 
a  light  rap  on  the  head  of  the  drawbolt  will  always  loosen 
it  after  the  drawbolt  has  been  backed  up  so  as  to  exert 
a  discharging  force.  This  light  rap  may  be  given  with 
the  wrench  used  for  tightening  or  loosening.  When  there 
is  ample  metal  at  dimension  .1 ,  the  design  shown  in  Fig.  1 
is  used  ;  when  there  is  not  ipueh  metal  at  .1,  Fig.  2  is  used. 

On  set-ups  where  the  tools  have  to  be  constantly 
changed,  either  one  of  these  methods  has  conclusively 

proved  good.  Bolan'd  V.  Hi-tchixsox. 
Ironton,  Ohio. 

SoHnae  of  tlhie  Troualbles  of  a 
Ssiras^II^Slhop  Foreman 

I  was  interested  in  the  remarks  of  Mr.  Billton,  on  page 

860,  Vol.  44,  on  the  troubles  of  a  small-shop  foreman.  This 
is  the  line  of  talk  you  hear  from  about  75  per  cent,  of 
foremen — namely,  that  the  management  seems  to  take 
pleasure  in  letusing  to  buy  things  that  are  necessary. 
Now  you  will  notice  that  some  foremen  in  all  shojw 
seem  to  get  about  what  they  want.  If  you  will  examine 
those  cases,  you  will  find  that  those  men  use  a  great  deal 
of  tact  and  diplomacy  when  they  ask  for  any  new  machine 
for  their  department,  backing  up  their  requests  with 

logic  that  appeals  to  the  "Old  Man." On  the  other  hand,  the  \m*diplomatic  foreman  goes 
without  sometinng  he  needs  until  he  has  developed  a  good 
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big  grouch.  Then  he  goes  at  the  "Old  Man"  with  a 
club.  If  the  foreman  does  not  get  what  he  wants  he  gen- 

erally says,  "Well,  do  as  you   please  about  it;  I  can 
stand  it  if  you  can."  Most  managers  are  human,  and  I 
have  never  yet  found  one  that  would  not,  if  properly  ap- 

proached, grant  a  request  or  else  give  a  perfectly  satis- 
factory reason  for  not  doing  so. 

One  thing  I  have  noticed — the  "Old  Man"  has  pretty 
good  judgment,  which  is  borne  out  by  the  fact  that  he 
is  where  he  is.  William  Sunday. 

Eochester,  N.  Y. 
St 

Layaira^  Ovit  Slainil&aim^  Dies 

Eeferring  to  Pig.  5  of  the  article  by  W.  B.  Greenleaf, 
page  896,  Vol.  44,  I  believe  stock  may  be  saved  if  the  strip 
is  simply  turned  over  and  run  through  the  second  time, 

A   SUGGESTION   FOR   SAVING   STOCK 

as  shown  herewith.  It  may  be  that  the  grain  of  the  stock 
would  render  punching,  as  shown  on  the  edge  of  this 
sheet,  undesirable;  but  this  point  is  not  clear  from  the 
article.  F.  B.  Eives. 

Hartford,  Conn. 
« 

Bridgeport,  from  where  James  Mclntyre  writes  about 
a  magnetic  screwdriver,  page  729,  Vol.  44,  has  been  the 
birthplace  of  similar  tools.  About  six  months  ago,  while 
there  on  an  outside  job,  the  men  with  me  made  several 

such  tools,  their  first  being  practically  like  Mr.  Mclntyre's. 
It  did  not  come  up  to  expectations.  The  exposed  contact 
sometimes  caused  the  circuit  to  be  closed  accidentally  when 
the  screwdriver  lay  around,  and  this  put  the  battery  cell 
out  of  commission.  The  hard-steel  bit,  after  being  mag- 

netized, retains  a  certain  amount  of  magnetism  and  is 
soon  transformed  into  a  permanent  magnet.     The  screws 

■  Fiber 

A  MAGNETIC   SCRBW^DRIVER 

stick  to  the  bits  at  undesirable  places  and  at  undesirable 
moments,  causing  considerable  trouble  and  annoyance. 

The  men  afterward  made  up  very  heavy  bits  and  held 
them  in  a  wire  coil  under  current,  tapping  the  bits 
slightly,  to  speed  the  magnetizing  process.  To  prevent 
the  screws  from  sticking  to  the  sides  of  the  now  perma- 

nently magnetic  bits,  these  were  covered  with  a  fiber  tube, 
which  was  strengthened  on  the  inside  by  a  brass  tube,  as 
shown  in  the  illustration.     An  iron  tube  on  the  inside 

jiroved  to  be  a  failure,  as  the  magnetic  flux  then  did  not 
pass  through  the  point  of  the  screwdriver,  but  came  out 
of  the  edge  of  the  iron  tube. 

Taught  by  experience,  I  have  personally  not  much  use 
for  magnetic  screwdrivers  and  think  a  chunk  of  beeswax 
on  the  head  of  the  screw  as  good  as  anything. 

Brooklyn,  N.  Y.  Jan  Spaander. 

Mr.  ilclntyre's  magnetic  screwdriver,  on  page  129, 
Vol.  44,  reminds  me  of  a  kink  that  I  have  used  where  I 
have  had  difficulty  in  placing  screws  with  my  fingers  on 
account  of  limited  room.  By  simply  drawing  a  common 
screwdriver  across  a  magnetic  chuck  two  or  three  times 
with  the  switch  thrown  in  I  have  placed  screws  as  large  as 
%xiy2  in.  Of  course,  I  placed  a  piece  of  thin  cardboard 
on  the  chuck  before  drawing  the  driver  across,  so  as 
not  to  scratch  the  face  of  the  chuck. 

Speaking  about  magnetic  chucks  makes  me  think  of 
another  kink  that  perhaps  is  not  commonly  known.  In 
grinding  close  work  sometimes  a  piece  will  come  0.0001 
in.  or  so  thin  on  one  end.  This  can  be  remedied  by 
making  a  line  with  a  soft  lead  pencil  under  the  thick 
end  of  the  work  on  the  chuck.  J.  C.  Stuakt. 

Hartford,  Conn. 

Drilliinig  CeiratrEil  Crosslioles 

Will  Mr.  Dawson,  who  on  page  857,  Vol.  44,  described 
a  method  of  drilling  central  crossholes,  tell  how  he 
overcomes  the  difficulty  caused  by  the  drill,  when  it  breaks 
through,  pushing  out  some  little  chips  of  metal,  making 
it  hard  to  withdraw  the  work.  In  a  similar  case  both 

the  hole  and  the  work  were  badly  scored. 
I  would  suggest  a  slight  improvement.  Simply  cut  a 

groove  under  tlie  hole  .4  to  admit  a  file  to  remove  the 
chips,  as  shown  in  Fig.  1.    This  jig  would  be  more  useful 

Tnvfeef 

to  prennt 

Tipping 

IMPROVED    METHOD    OF    DRILLING    CENTRAL    CROSS 
HOLES  IN  ROUND  BARS 

if  the  holes  A  and  B  were  made  large  enough  to  accommo- 
date standard  slip  bushings,  the  hole  B  to  receive  a  bush  at 

each  end;  or  the  jig  could  be  made  as  at  Fig.  2,  with 
one  bushing  only,  at  B,  supporting  the  work. 

Manchester,  England.  Fkaxcis  W.  Shaw. 
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Successful  S^gjjestiomv  System 
I  read  with  interest  Mr.  Tewksbury's  article  on  a 

"Successful  Suggestion  System,"  and  I  would  say  that he  owes  his  success  with  the  system  to  the  advertising 
that  he  carried  on  in  connection  with  it.  It  is  one  more 
])roof  that  advertising  pays.  He  begins  by  saying  that 
he  has  had  15  years'  experience  with  unsuccessful  sug- gestion systems.  Would  it  not  be  of  interest  to  the 
readers  of  the  American  Machinist  to  hear  of  some  of 
his  failures? 

I  am  wondering  what  kind  of  success  Mr.  Tewksbury 
would  attain  if  he  gave  a  certain  per  cent,  of  the  savings 
the  employee  had  made  instead  of  tokens  such  as  watches 
and  rings.  Understanding  human  nature  as  I  feel  I 
do,  I  cannot  see  how  anyone  can  make  a  suggestion  that 
will  save  $6,700  in  one  year  (Mr.  Tewksbury's  figures) for  a  firm  and  be  satisfied  when  he  is  handed  a  watch  or 
a  ring  for  so  doing. 

Of  course,  these  tokens  are  nice  things  to  have,  but 
after  all  it»  is  money  we  most  desire.  The  eagerness  to 
acquire  money  will  make  a  man  think  when  everything 
else  fails.  J.  C.  Stuaht. 

Hartford,  Conn. 

MaMirag  aEiid    TesttaEag  a  V=BIlocM 

Making  and  testing  a  Y-block  as  described  by  Mr.  Rem- 
ade, page  71?,  Vol.  44,  is  a  good  method,  but  L  would  sug- 

gest a  change  in  the  design  if  it  is  to  be  used  on  precision 
work,  as  it  is  often  desirable  to  grind  two  or  more  sides 

at  the  same  setting — for  instance,  a  gage  like  Fig.  1.  This 
could  not  be  ground  in  the  block  described  without  chang- 

Fig.2  --^JDJU^       Fig. 

THE  WORK  AND  THE   TWO  V-BLOCKS 

ing  the  setting,  which  would  give  a  chance  for  error.  After 
discarding  this  kind  of  block  we  made  one  like  Fig.  2. 
We  then  found  that  tightening  the  screw  even  with  the 
fingers  caused  distortion  enough  to  show  an  error  in  the 
work  ground.  So  this  was  also  discarded,  and  a  block 
as  shown  in  Fig.  3  was  made.  No  difficulties  have  been 
experienced  since.  J.  C.  Stuaht. 

Hartford,  Conn. 

SirsispectaoEii  of  Csisftiiraffs 

I  am  led  to  ask  a  few  questions  after  reading  the  article 

by  Mr.  Nourse,  page  648,  Vol.  44.  He  says :  "All  castings 
muiit  check  reasonably  close  to  the  dimensions  on  the 

drawings."  Having  had  sonic  experience  in  the  way 
that  officials  draw  up  specifications  to  govern  the  supply 

ind  inspection  of  materials,  etc.,  for  a  government  de- 

partment, I  have  noticed  how  excessively  fond  they  are  of 
the  words  "reasonable"  and  "reasonably."  In  one  such 
specification,  which  consisted  of  only  three  short  para- 

graphs, the  words  appeared  no  less  than  eight  times. 
Now  this  may  do  for  a  government  department,  but  I 

consider  that  such  terms  as  "reasonably  close,"  which  are 
as  meaningless  as  "dead  accurate,"  could  be  eliminated 
with  advantage  from  the  vocabulary  of  a  live  inspection 
department.  If  not,  then  we  need  not  go  to  the  trouble 
of  fixing  limits  on  any  of  the  work.  We  can  simply  fig- 

ure up,  say,  a  shaft  as  being  li^  in.  in  diameter  "reason- 

ably close" ! We  have,  however,  been  brought  to  see  that  a  variation 
may  exist  between  pieces  of  work  without  being  detri- 

mental to  the  function  of  the  pieces,  and  these  variations 
are  now  expressed  in  definite  terms.  This  being  so, 
why  not  express  in  the  same  definite  terms  the  variations 
that  may  exist  in  castings? 

The  great  drawback  to  "reasonably  close"  as  a  defini- 
tion is  that  it  will  vary  very  largely  according  to  the 

health,  temper  or  environment  of  the  individual  inspector. 
Therefore  it  is  not  a  standard.  My  advice  is  to  drop 
"reasonably  close"  and  come  to  some  agreement  as  to  the 
allowable  limits  and  fix  these  on  the  drawings.  If  this 
is  done,  then  the  inspection  of  either  rough  castings  or 
finished  work  will  be  put  upon  a  scientific  basis. 

Guildford,  England.  Walter  G.  Groocock. 

Bltiaepipaiats  WitSao^iat   Tracinj^ 
On  page  960,  Vol.  44,  Mr.  Sharkey  mentions  the  disad- 

\  antages  of  drawings  made  with  a  soft  pencil  on  thin  bond 
paper.  Such  drawings  are  satisfactory  for  blueprinting 
and  are  frequently  called  for  when  the  drawing  is  consid- 

ered to  be  of  only  temporary  value.  However,  all  such 
drawings  should  be  carefully  preserved  and  may  come  into 
use  many  times.  For  this  reason  it  is  well  to  render  them 

permanent  by  treating  the  penciled  surface  with  "fixatif" 
such  as  is  used  by  craj'on  artists.  This  can  be  purchased 
at  any  store  handling  artists'  materials  and  is  applied 
with  an  atomizer.  One  with  a  mouthpiece  is  much 
preferable  to  those  having  a  bulb,  as  the  latter  are  liable 
to  become  stopped  after  considerable  service.  The  appli- 

cation of  "fixatif"  overcomes  all  the  objections  cited  by 
Mr.  Sharkey.  A  slight  amount  only  is  required,  a  few 
drops  being  sufficient  for  treating  a  large  drawing.  If 
the  commercial  "fixatif"  is  not  available,  denatured  alco- 
I'ol  with  a  little  shellac  dissolved  in  it  will  be  found  to  be 
.n  satisfactory  substitute. 

On  pencil  drawings  it  is  the  dimensions  that  are  most 
easily  obliterated  or  rendered  uncertain.  These  should 
in  all  cases  be  made  in  ink,  to  secure  permanence.  It  is 
well  also  to  make  the  witness  marks  in  ink  to  insure  a 
correct  interpretation  of  the  dimension  figures. 

Letter-size  pads  of  thin  bond  paper  are  convenient  for 
small  drawings  and  for  sketches  such  as  are  required  for 
repair  jobs,  simple  tools  or  minor  alterations  to  the  plant. 
On  such  pads  a  suitable  printed  title  blank  costs  but  a 
trifle.  It  not  only  adds  to  the  appearance  of  prints  that 
are  sent  outside  the  factory,  but  is  of  value  in  properly 
indexing  the  sketches  for  future  reference.  In  making 
such  pencil  sketches  it  will  be  found  that  a  large  part  of 
the  work  will  be  done  freehand  and  the  services  of  a 

draftsman,  in  maijy  cases,  will  be  entirely  unnecessary. 
Barberton,  Ohio.  Fred  B.  Coret. 
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SettlEag  Affagle  Plates 
On  page  884,  Vol.  44,  is  shown  a  nietliod  used  in  small 

shops  for  setting  angle  plates  square  with  the  axis  of  the 
lathe.  But  true  mandrels  or  arbors  are  rare  in  some 

shops,  and  other  means  must  be  resorted  to. 

Fig.  1  shows  how  to  set  an  angle  plate  true  on  a  face- 
plate of  an  engine  lathe.  The  position  can  be  anything 

from  zero  to  ma.ximum.     All  that  is  required  is  a  boring 

SETTING  ANGLE   PLATES 

bar  with  a  piece  of  wire,  or  anything  inserted  that  will  not 
scratch  or  cut  the  angle  plate. 

The  angle  plate  is  bolted  in  approximate  position.  The 
boring  bar  is  brought  to  touch  at  the  front  and  rear. 

The  faceplate  is  then  rotated  one-half  revolution,  the 
cross-slide  moved  forward  and  tried  at  opposite  points. 

A  paper  feeler  should  be  used.  The  angle  plate  should 
be  counterbalanced  during  truing,  but  this  is  not  shown, 
for  the  sake  of  clearness.  G.  Stbom. 

Brooklyn,  N.  Y. 

Oesigmi  of  Holdiimg  Jaws 

In  answer  to  Mr.  Beuter's  article  on  page  1002,  Vol. 

44,  in  regard  to  "hold-downs"  I  will  give  the  benefit  of 
my  experience,  as  I  have  iised  both  kinds. 

In  practice,  unless  the  angle  on  the  contact  surfaces 
is  too  great,  the  difference  in  the  holding  or  downward 
action  of  the  two  styles  is  so  small  that  it  would  be  hard 
to  tell  which  is  better. 

I  always  preferred  the  one  illustrated  in  Fig.  1,  with 
the  angle  on  the  jaw  side  only,  as  there  is  always  a 
possible  chance  of  the  one  in  Fig.  2  sliding  under  the 

work  and  raising  it  slightly  before  the  downward  move- 
ment is  started.  Of  course,  if  the  hold-downs  are  blocked 

up  so  that  they  do  not  grip  the  piece  at  the  bottom, 

this  objection  is  overcome.  Harold  E.  Greene. 
Ilion,  N.  Y. 

Side  Slhields  for  Emmery  "Wl^eels 
1  have  read  with  interest  Mr.  Jacobs'  answer  on  page 

780,  Vol.  44,  to  my  letter,  which  appeared  on  page  606, 

about  grinding  on  the  side  of  an  ordinary  wheel,  and  I 
am  glad  to  see  someone  at  last  give  a  reason  for  not  using 
the  side  of  a  wheel. 

Of  course,  it  is  very  true  that,  if  the  speed  is  right  for 
the  edge,  it  will  not  be  the  best  speed  for  the  side.  In 
manufacturing  where  the  grinder  is  being  used  all  day  on 
the  same  kind  of  work,  it  would  be  foolish  to  use  the  side 

■tt  an  ordinary  wheel  where  a  cup  wheel  or  a  disk  would  be 
ibetter. 

In  using  an  ordinary  grinder,  however,  either  in  the 
toolroom  or  job  shop,  convenience  outweighs  speed  of 

actual  grinding.  Easily  two-thirds  of  the  time  of  the 
grinder  is  taken  up  in  grinding  lathe  and  shaper  tools.  A 
man  who  sharpens  a  tool  will  spend  probably  90  per  cent, 
of  his  time  in  removing  and  resetting  his  tool,  Walking 

back  and  forth,  and  w^aiting  his  turn  at  the  wheel.  When 
he  is  actually  at  the  wheel,  he  will  give  half  his  time  to 

looking  at  the  tool  to  see,  if  the  shape  is  right  and  in  cool- 
ing it,  so  that  the  percentage  of  time  devoted  to  removing 

metal  is  very  small  and  the  efficiency,  within  pretty  wide 
limits,  is  of  no  consequence.  On  the  other  hand,  he  can 

more  easily  get  the  shape  he  wants  and  more  readily  see 
what  he  is  doing  if  he  is  free  to  use  both  the  side  and  the 

edge  of  the  wheel. 
Even  if  there  were  an  ordinary  wheel  running  at  its 

best  speed  and  a  cup  wheel  3  ft.  away,  also  running  right, 
I  believe  I  should  stick  to  one  or  the  other  and  save  time 

doing  it  in  grinding  a  lathe  tool. 
Of  course,  under  these  ideal  conditions  if  I  had  a  small 

die  to  grind  I  should  go  to  the  cup  wheel.  But  if  the  cup 
was  in  use,  it  would  be  quicker  to  use  the  side  of  the 
ordinary  wheel  than  to  wait. 

As  a  matter  of  fact,  however,  these  ideal  conditions  do 

not  exist  in  the  job  shop  or  toolroom.  The  new  wheel  is 

usually  8  to  12  in.  and  is  allowed  to  stay  on  the  machine 
until  it  is  not  much  larger  than  the  flanges.  The  men 

are  lucky  if  the  speed  is  right,  for  either  the  edge  or  side, 

at  any  point  of  the  wearing-down  process,  and  it  is  just 
about  as  apt  to  be  right  for  one  as  the  other. 

Plymouth,  Mich.  AV.  B.  Gueenleaf. 

InacreasBEa^  Beise  Dia-maeters 
of  Slheais 

The  illustration  shows  a  pneumatic  hammer  mounted  in 

a  special  carriage  of  a  lathe  and  used  for  upsetting  the 
bases  of  shells  that  have  been  turned  too  small.  One  shell 

increasing  b.\se  diameters  op  shells 

shop,  where  there  were  a  number  of  undereize  shells,  is 

reclaiming  them  in  this  way.     Shells  as  much  as  0.005 
too  small  are  upset  to  size  and  cleaned  with  a  file. 

Chicago,  111.  W.  Davis. 
« 

The  Iron-Ore  Production  of  the  United  States  In  1915 

reached  a  total  of  55,526,490  tons,'  according  to  the  figures 
collected  for  the  United  States  Geological  Survey  and  pre- 

pared by  E.  F.  Burchard.  This  was  an  increase  of  about  14,- 
000,000  tons  over  1914  and  was  a  larger  production  than  in 
any  previous  year  except  1910  and  1913.  The  average  value 
at  mine,  as  computed  by  the  Survey,  was  ?1.S3  per  ton  in  1915, 
against  $1.81  in  1914. 
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R^sa  Up  thkc  FSa^ 

Recently  an  editor  of  the  American  Machinist  while 
visiting  a  shop  in  New  England  inquired  of  the  owner 
what  he  intended  to  erect  as  the  next  addition  to  his 

plant.  He  replied,  "A  flagpole."  Sure  enough  he  iiad 
ordered  a  spiral  riveted  steel  pole  and  was  anxiously 

awaiting  its  arrival  so  that  he  might  erect  it  and  run 

up  the   Stars  and  Stripes. 
To  most  American  manufacturers — a  few  there  are 

undoubtedly  who  are  beyond  the  power  of  being  influ- 

enced by  anything  save  money  or  self-advancement — the 

American  "flag  is  a  symbol  who.se  presence  cannot  fail 
to  influence  toward  the  development  of  best  ideals.  It 

is  the  patriotic  shop  owners,  however,  who  form  the  l)ul- 
wark  of  industrial  defense,  and  from  what  the  American 

Machinist  has  observed  during  the  last  year  or  two  this 
bulwark  in  time  of  need  would  indeed  be  a  strong  one. 

One  of  the  regrettable  things  about  our  large  cities, 

and  possibly  New  York  in  particular,  is  the  absence  of 

our  country's  flag.  Here  are  hundreds  of  tall  build- 

ings, surmounted  by  hundreds  of  tall  flagstaffs,  most  of 

which  seem  to  have  been  placed  there  for  no  evident 

purpose.  It  is  rare,  except  on  special  holidays,  to  be 
able  to  count  two  dozen  flags  over  the  business  heart  of 
New  York  City. 

Possibly  this  is  owing  to  carelessness,  or  rather  thought- 
lessness. Let  us  think  so  at  any  rate.  Tlien,  again, 

it  may  be  because  of  a  lack  of  organization  or  "prepared- 
ness" that  includes  in  someone's  daily  routine  the  task 

of  putting  up  the  flag.  American  machine  shops,  how- 
ever, are  places  where  routine  is  a  matter  of  course,  and 

in  every  shop  there  is  a  man  with  enough  time  to  spare 

for  this  daily  pleasant  duty.  All  that  may  be  lacking 

is  the  flag  and  its  staff,  and  unlike  the  delayed  deliveries 

on  machine  tools,  there  has  been  no  such  excessive  de- 
mand for  these  articles  as  to  prevent  one  from  getting 

either  of  them  at  once. 

It  is  a  good  thing  to  "hitch  your  wagon  to  a  star," 
but  it  is  a  still  better  thing  for  Anxerican  manufacturers 

to  hitch  their  shops  to  the  Stars  and  Stripes.  Get  busy 

and  see  that  the  new  addition  to  your  shop  is  erected  at 

once,  and  that  the  good  old  flag  goes  up  to  stay. 

OI^ THe  Metric  Systesim— 

In  a  recent  letter  a  correspondent  asked  the  American 

Machinist  to  define  its  position  cleariy  in  regard  to  the 

metric  system  of  weights  and  measures.  We  had  not  rea
l- 

ized that  there  was  any  possibility  of  misunderstanding 

or  misinterpreting  the  comments  in  these  eolumtis  that
 

have  dealt  with  some  of  the  phases  of  the  metric  propa- 

ganda and  proposed  metric  legislation.  On  the  contrary, 

we  believed  that  our  utterances  were  so  plain  spoken  that 

their  meaning  was  unmistakable.  However,  if  one  reader
 

has  been  at  a  loss  in  trying  to  comprehend  our  position, 

another  attempt  must  be  made  to  dear  up  the  situation. 
The  American  Machinist  is  not  opposed  to  the  metric 

system.  It  has  the  same  legality  as  the  older  English 
system  of  weights  and  measures.  Anyone  who  wishes 
to  use  it  in  preference  to  another  has  this  full  right,  and 
to  this  right  there  can  be  no  objection. 

But  the  American  Machiniit  is  opposed  to  each  and 
every  effort  that  tries  to  make  the  metric  system  com- 

pulsory and  exclusive  throughout  the  United  States.  The 
American  Machinist  is  also  opposed  to  the  active  pro- 
metric  propaganda  that  seeks  to  overthrow  our  present 
English  system.  This  effort  at  education  is  really  an 
effort  to  injure  and  hamper  American  industry.  Stated 

somewhat  more  affirmatively,  the  American  Machinist  be- 
lieves in  the  maintenance  and  improvement  of  our  present 

system  of  weights  and  measures,  knowing  that  this  will 
bring  nothing  but  good  to  the  industry  and  commerce  of 
our  great  country.  We  also  believe  that  the  public  should 
be  educated  in  regard  to  the  importance  of  the  subject 
of  our  weights  and  measures.  We  believe  further  that 
sane  legislation  should  be  promoted  seeking  to  conserve 
our  basic  English  units. 

There  is  no  question  as  to  where  the  interests  of  the 
manufacturer  lie.  In  fact,  the  metric  controversy  in 
this  country  can  be  said  to  be  between  men  who  measure 
in  order  to  produce  articles  from  raw  materials  and  those 
who  measure  existing  things  in  order  to  make  a  record 
of  dimensions.  It  is  a  conflict  between  the  engineer  and 
manufacturer  on  the  one  hand  and  the  scientist  and 

pseudo-scientist  on  the  other. 

Ossl  a  Maval  Repair   SHip 

It  is  believed  that  the  first  voyage  ever  made  by  a  tech- 
nical correspondent  on  a  United  States  naval  vessel  has 

recently  been  completed  by  Frank  A.  Stanley  for  tlie 
American  Machinist.  His  first  article  is  in  this  issue. 

This  journey  on  a  floating  machine  shop  began  at  tlie 

Mare  Island  navy  yard,  California,  and  ended  at  New 
York.  The  kindness  of  Navy  Department  officials  and 

navy  officers  made  this  trip  possible  and  afforded  means 

of  studying  at  first  hand  how  machine  tools  act  when  set 
on  the  moving  deck  of  a  vessel  at  sea,  and  the  nature  of 

emergency  repairs  to  naval  equipment. 
The  machine-tool  designer  always  thinks  of  his  finished 

machine  as  set  up  on  a  rigid  floor  or  substantial  founda- 

tion, carefully  aligned  and  leveled,  and  given  all  the  ad- 

vantages of  a  fixed  position  when  called  upon  to  do  accu- 
rate work.  It  probably  never  occurs  to  him  tliat  a  machine 

tool  may  be  set  on  the  pitching,  rolling  deck  of  a  vessel 

and  be  required  to  do  good  work  under  such  conditions. 

It  is  possible  that  if  those  unusual  surroundings  were  fully 
understood  there  might  be  modifications  in  design  from 

those  that  are  now  common. 
To  be  sure,  not  many  machine  tools  are  bought  for  use 

at  sea.  However,  it  is  not  uncommon  for  a  manufacturer 

to  point  with  pride  to  the  fact  that  his  particular  product 
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has  been  selected  for  such  service.  It  is  therefore  justifi- 
able to  present  the  query.  What  steps  have  manufacturers 

taken  to  adapt  their  machines  for  use  on  naval  repair 
ships  and  for  similar  purposes  ? 

What  is  the  angle  of  repose  of  the  slides  of  machine  tools 
as  ordinarily  designed  and  tightened  ?  Will  they  move  of 
themselves  if  tipped  at  an  angle  of  15  deg.  or  more  or 
less?  How  nearly  accurate  holes  will  a  lathe  or  boring 
mill  bore  when  it  is  being  pitched  about  on  a  deck  in  a 
heavy  sea  ?  Are  machine  tools  strong  enough  to  resist  the 
inertia  strains  brought  upon  them  if  thrown  al)out  when 
at  work?  Are  the  ordinary  fastening  devices  for  work 
substantial  enough  in  design  and  ample  in  number  to 
withstand  the  inertia  forces  set  up  on  shipboard? 

In  future  articles  Mr.  Stanley  will  attempt  to  answer 
some  of  these  questions. 

WKat  Maizes  aEa  Eiragisaeer? 

At  the  recent  Virginia  meeting  of  the  Society  for  the 
Promotion  of  Engineering  Education,  Dr.  C.  L.  ilann, 
of  the  Carnegie  Foundation,  made  a  preliminary  report 
for  the  Joint  Committee  on  Engineering  Education.  A 
digest  of  part  of  this  report  appears  in  this  issue,  taking 
up  the  statistical  summary  of  replies  to  a  questionnaire 
on  the  reasons  for  engineering  success. 

The  figures  given  in  this  preliminary  statement  are 
well  worthy  of  study,  for  on  a  percentage  basis  they  rate 

character  at  24,  judgment,  19.5;  efficiency,  16.5;  under- 
standing of  men,  15;  knowledge  of  fundamentals,  15; 

and  technique,  10.  That  is,  the  purely  technical  equip- 
ment of  the  trained  engineer  is  placed  at  only  25  per 

cent,  of  the  necessary  qualifications  for  his  success.  The 
other  75  per  cent,  includes  those  qualities  of  mind  and 
character  that  are  the  possession  of  every  truly  success- 

ful man. 

This  does  not,  however,  imply  that  a  100  per  cent, 
possession  of  the  mentioned  characteristics  of  mind  and 
moral  nature  will  make  a  successful  engineer.  It  does 
rather  mean  that  a  100  per  cent,  possession  of  those 

characteristics  is  75  per  cent,  of  the  engineer's  needful 
equipment.  The  other  25  per  cent.,  including  the  spe- 

cific knowledge  of  his  profession,  is  of  course  as  essen- 
tial as  the  others.  But  a  100  per  cent,  rating  in  the 

latter  forms  only  25  per  cent,  of  the  necessary  equip- 
ment for  success  in  engineering  work.  Turning  now  to 

other  features  of  the  report,  the  dominant  elements  are 
as  follows : 

1.  The  present  system  of  engineering  education  is  a 
developn;ent  based  upon  the  industrial  progress  and  the 
industrial  needs  of  the  country. 

2.  Just  as  industry  is  progressing  from  a  stage  where 

material  equipment  marked  the  highest  degree  of  excel- 
lence to  the  present  stage  in  which  the  Jiuman  element 

in  production  takes  a  dominant  part,  so  it  is  true  that 
the  demand  for  the  best  results  in  engineering  makes 
necessary  the  development  of  the  human  element  in  those 
who  practice. 

3.  The  school  records  of  men  graduated  recently  from 
representative  institutions  indicate  mediocre  attainment 
in  the  fundamental  subjects,  although  their  subsequent 

work  in  practice  may  be  counted  upon  as  being  reason- 
ably good.  AMiether  this  means  poorly  taught  subjects 

or  the  relative  unimportance  of  a  knowledge  of  engi- 
neering fundamentals  does  not  appear. 

4.  There  are  indications  that  the  schools  give  major 
attention  to  the  training  of  students  in  engineering  .sci- 

ence, to  the  exclusion  of  training  in  other  characteristics 

that  are  greatly  involved  in  the  successful  man's  career. 
In  this  comes  the  great  constructive  problem  as  to  how 
tlie  schools  may  develop  methods  that  will  result  in  a 
more  adequate  preparation  for  professional  work,  but 

beyond  indicating  the  character  of  the  problems  the  in- 
vestigation as  conducted  cannot  go. 

At  a  later  date  a  final  report  will  be  made,  and  it  is 
hoped  that  the  knowledge  gained  from  the  investigation 
can  be  put  into  practical  use  in  the  engineering  schools. 
Obviously  it  is  to  the  advantage  of  technical  educators 
to  know  just  what  is  wanted  in  mental  and  moral  equip- 

ment to  make  a  successful  engineer  before  trying  to 
direct  a  school  to  meet  those  wants.  Let  us  hope  that 
one  result  of  the  study  will  be  to  modify  technical  edu- 

cational methods  so  that  future  cadet  engineers  will  not 
be  tied  and  gagged  by  the  precedents  of  what  they  have 
been  taught. 

:*; 

MaMEag  Sihellls  'witlh  S^ei^talar 
Sl^op  Kc|tuiipinnieicat 

While  it  is  undoubtedly  true  that  special  single-pur- 
pose machinery  affords  the  most  economical  methods  of 

manufacturing  if  the  quantity  be  sufficient  to  warrant 
such  an  installation,  there  are  comparatively  few  shops 
that  manufacture  in  this  way.  And  it  is  probably  well 
that  this  is  the  case.  Tlie  average  shop,  with  its  more 
or  less  standard  equipment,  gives  a  flexibility  as  to  the 

goods  that  can  be  manufactured,  wliich  has  many  ad- 
vantages. This  feature  is  especially  desirable  in  such 

emergency  manufacturing  as  the  making  of  shells  and 
similar  munitions. 

The  ability  to  adapt  the  standard  machines  already 
in  a  shop  so  that  they  can  make  a  new  product  at  a 
low  cost  is  of  great  importance  and  shows  a  high  grade 
of  practical  mechanical  knowledge.  Such  a  possibility  is 
particularly  valuable  in  emergencies  like  the  making  of 
shells  and  other  munitions  of  war,  as  hundreds  of  small 

sliops  are  thus  able  to  begin  work  prompth'  and  to  secure 
a  constant  flow  of  munitions  with  little  delay.  It  is 
for  this  reason  that  we  consider  the  methods  described 

on  page  1077,  Vol.  44,  of  special  significance. 
It  is  believed  this  article  will  prove  helpful  in  shops  of 

all  sizes  not  equipped  with  special  machines,  and  few  will 
be  after  present  war  contracts  are  filled.  A  careful  study 
of  these  methods  may  well  be  a  part  of  the  preparedness 
program  of  small  shops  in  all  sections  of  the  country. 

m 

The  prediction  of  the  preparedists  that  in  case  of 
war  in  this  country  there  will  be  a  great  scramble  for 

material  seems  to  be  coming  true.  Emergency  speci- 
fications are  being  sent  out  and  bids  demanded  almost 

at  once.  Some  of  those  that  have  interested  machine- 
tool  and  small-tool  builders  have  called  for  large  quan- 

tities of  engineering  material  including  hardware,  en- 
trenching tools,  surveying  and  drawing  instruments  and 

tlie  like,  and  also  36  complete  motor-truck  machine  shops. 
The  latter  is  of  interest  to  men  in  the  shop,  for  it  pur- 

ports to  be  a  complete  list  of  everything  needed  for  a 
small  repair  shop.  Its  extent  can  be  imagined  from  the 
fact  that  the  equipment  specifications  alone  cover  5^2 

pages  of  legal-size  paper  including  103  items. 
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Shop  Eq^^ipraieinit  Ne^^s 

Selir°CoKataflinie<dl   Griiader 

The  illustration  represents  a  recent  addition  to  the 
line  of  self-contained  grinders  manufactured  by  the 
Modem  Tool  Co.,  Erie,  Penn.  In  addition  to  the  size 

shown,  the  machine  is  made  in  an  8x30-in.  size. 
The  bed  is  a  one-piece  casting,  braced  to  insure  sta- 

bility. It  is  of  compact  design,  and  the  units  are  so 
located  as  to  be  easily  accessible.  To  maintain  alignment 
of  parts,  V  and  flat  guides  are  used  throughout,  on 
the  sliding  table,  swivel  table  and  under  the  wheel  stand. 
The  base  rests  upon  three  points,  designed  to  prevent 

SELF-CONTAINED    CYLINDRICAL    GRINDER 

Size,  8x18  In.;  wheel  spindle.  2%  In.  in  diameter;    driving   belt,    4    in.    wide;   
 eight 

work  speeds,  20  to  390  r.p.m four  table  feeds,  22  to  104  In.  per  mln. 

•cross-strain,  preserve  the  alignment  and  provide  for  ir- 
regularities in  flooring. 

The  wheel-stand  pile  is  bolted  to  the  bed  of  tlie  ma- 

chine and  is  of  heavy  proportions.  The  wheel  stand  is 

held  in  place  by  gravity,  but  is  provided  with  a  safety 

gib  to  guard  against  danger  of  lifting  under  abnormal 

conditions.  The  wheel  center  is  of  large  diameter,  has 

a  long  bearing  on  the  spindle  and  will  take  any  of  the 

recognized  standard  grinding  wheels. 

The  table  slide  is  of  heavy  proportions  and  ribbed  to 

resist  torsional  strains.  The  swivel  table  has  a  large 

bearing  on  the  table  slide  and  pivots  on  a  large  central 

stud.  The  table  provides  for  grinding  tapers  and  is 

graduated  to  read  taper  per  foot  in  inches.  The  tab
le 

drive  is  of  a  simplifled  type,  eliminating  what  was  for- 

merly known  as  the  table  transmission.  This  table  drive 

consists  of  a  single  unit,  contained  in  the  bed  of  the 

machine,   which    is   a   combination  of   table   drive   and 

transmission.  All-steel  spur  gears  are  uwed  for  the  re- 
versing mechanism.  The  power  table  traverse  is  con- 

trolled by  a  lever  immediately  at  the  left  of  the  table 
handwheel,  which  provides  for  starting  or  stopping  the 
table  at  any  point  in  its  stroke.  \Vhen  the  table  is  under 
power,  the  handwheel  is  automatically  disengaged.  When 

power  is  removed,  the  handwheel  is  automatically  en- 
gaged for  traversing  the  table  by  hand.  There  are  four 

table  feeds,  derived  from  a  single-unit  gear  box  and  con- 
trolled by  a  lever  at  the  right  immediately  below  the  table 

handwheel. 

The  automatic  crossfeed  is  positive  in  its  action  and 
is  simplified  without  losing  any  of  its 
features.  It  can  be  set  for  a  reduc- 

tion of  any  amount  from  0.0005  in.  to 
0.005  in.  at  either  or  both  ends  of  the 
table  reverse.  This  latter  feature  is 

especially  advantageous  when  grinding 

against  a  shoulder.  The  feed  is  auto- 
matically thrown  out  when  the  work 

is  ground  to  size,  and  a  positive  stop 
is  provided  for  feeding  by  hand.  The 
crossfeed  handwheel  is  graduated  in 
0.0005-in.  divisions  in  plain  view 
of  the  operator.  Adjustment  of  the 
crossfeed  is  made  by  the  movement  of 
a  lever  to  the  amount  of  feed  desired, 
as  indicated  on  a  graduated  dial 
plate,  and  may  be  instantly  changed 
to  any  feed  while  the  machine  is  in 

operation. The  headstock  is  driven  from  a 

shaft  under  the  sliding  table.  This 

shaft  is  driven  by  a  puUej',  which  is 
carried  in  a  bracket  on  the  bed,  on 
which  the  power  is  taken  from  the 
gear  box.  The  shaft  under  the  table  is 
splined  its  full  length  for  the  ball 
driver,  which  is  contained  i.i  the  pul- 

ley mounted  on  the  bed.  These  balls 

not  only  drive  the  shaft,  but  are  also  designed  to  reduce 
the  friction  in  the  traversing  movement.  The  headstock 
is  driven  from  this  shaft  by  a  belt  that  runs  over  an 

idler  pulley  and  gives  a  large  surface  of  contact  to  the 
headstock  pulley.  The  belt  drive  is  designed  to  i)rovide 
a  smooth  movement  to  the  work  and  to  eliminate  chatter. 
The  headstock  is  fitted  to  the  swivel  table  by  means  of  V 

and  flat  ways  and  is  held  in  position  by  clamp  bolts. 

The  headstock  spindle  is  hardened  and  ground  and  runs 

in  bronze  bearings  adjustable  to  wear.  It  is  lubricated 

by  means  of  sight-feed  oilers. A  feature  of  the  headstock  is  the  combination  of 

live  and  dead  centers.  The  spindle  is  carried  in  bear- 

ings in  the  headstock  base,  in  which  it  revolves  for  live- 
center  work.  The  faceplate  is  clamped  to  the  spindle, 

and  the  spindle  revolves  in  the  headstock  bearing  for 

live-center  work.  To  change  for  dead-center  work,  it 

is  only  necessary  to  loosen  a  screw  that  clamps  the  face- 
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plate  to  the  spindle  aud  tighten  the  clamp  on  the  head- 
stock,  which  holds  the  spindle  firmly  in  the  headstock 

i  base.     The   dead-center   pulley   is    then    free   to   revolve 
fciipon  its  bearing  for  dead-cente^-  work. 
i  The  footstock  is  fitted  to  the  swivel  table  and  pre- 

serves its  alignment  in  the  same  manner  as  the  headstock. 
The  footstock  spindle  is  held  in  any  position  by  a  spring, 
or  it  may  be  set  positive  against  the  work  and  locked. 
The  work  centers  on  the  headstock  and  footstock  are 

directly  over  and  between  the  gnides  of  the  table. 

■The  wheel-truing  device  is  mounted  on  the  footstock 
and  is  adjustable  to  all  diameters  within  the  range  of 
the  machine,  so  that  the  wheel  can  be  trued  without  re- 

moving the  work  from  the  centers.  All  work  speed  and 
table  feeds  are  controlled  by  levers  on  the  front  of  the 
machines  and  are  derived  from  a  separate-unit  gear  box 
that  in  addition  to  occupying  a  small  space  is  so  located 
as  to  be  easily  and  readily  inspected. 

w. 

Vertical   CoimtliatLao^s  MiSle2°s 
The  illustrations  show  two  continuous  millers  recently 

developed  by  the  Becker  Milling  Machine  Co.,  Hyde 
Park,  Boston,  Mass.  In  general  these  machines  follow 

the  design  and  construction  of  the  high-powered  con- 
tinvious  miller  built  by  the  same  concern,  which  was 
described  in  detail  on  page  1101,  Vol.  41 

The  single-spindle  machine  shown  in  Fig.  1  is  ex- 
ceptionally heavy  and  is  designed  for  the  production  of 

laige  work  at  high  speeds.  The  two-spindle  machine 
is  used  for  the  continuous  milling  of  such  work  as  con- 

necting-rods for  gas  engines.     The  work  is  mounted  in 

FIG.    1.    HEAVY   CONTINUOUS    MILLER 

Table  diameter,  40  in.:  one  central  T-slot  and  three  at 
right  angles  to  it;  driving  pulley,  25  in.  in  diameter;  height 
overall,  100  in.;  floor  space,  front  to  back,  93  in.;  length,  lis  in. 

work  is  of  course  placed  and  removed  while  the  table 
is  in  motion.  With  a  proper  equipment  of  accurate  jigs, 
highly  accurate  work  can  be  produced.  The  production 
time  varies  between  comparatively  wide  limits,  small 
pieces  being  finished  as  quickly  as  they  can  be  placed 
and  removed  by  the  operator. 

FIG.    2.    SPECIAL    CONTINUOUS    MILLER 

Table    diameter,    29%    in.;    one    central    T-slot   and    three  at 
right   angles    to   it:    driving   pulley,    20    in,:    spindles   center  to 
center.   8 '/a    in.    minimum.    18    in.    maximum;    height   overall,  90 
in.;  floor  space,  91 '4    in.  front  to  back;  length.   77 14    in. 

Gas-FsB*©  Pot 

The  gas-fire  pot  shown  is  a  recent  product  of  the  Tirrill 
Gas  Machine  Lighting  Co.,  103  Park  Ave.,  New  York 
City,  and  is  large  enough  to  accommodate  two  soldering 

GAS-FIRE  POT 

suitable  fixtures  on  the  rotary  table,  which  is  off  center  coppers,  weighing  G  lb.  each,  while  the  pot  is  equally  well 
from  the  spindle.     Each  spindle  carries  a  pair  of  strad-  adapted  for  the  smaller-size  coppers, 
die  cutters  properly  spaced  to  straddle-mill  the  wristpin  The  pot  can  be  operated  on  all  kinds  and  grades  of 
and  crank  ends  respectively  of  the  connecting-rods.     The  gas,  with  or  without  valves.    It  may  be  used  as  an  atnios- 
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Iilicric  burner  or  under  air  pres.-^urc,  from  a  blower  or  other 
air  supply.  The  whole  pot  is  constructed  of  cast  iron  with 
a  heavy  sheet-iron  outer  jacket.  The  intensity  of  the  heat 
is  under  minute  control  through  a  Rose  heating  burner. 

Besacfi^  Drlllimig  Maclhiiiae 
The  design  and  construction  of  this  bench  drilling  ma- 

i  hine  are  made  apparent  by  the  illustration.  Wliile  de- 
signed   primarily   for   tool    and   e.xpcrimcntal    work,    the 

^Kf 

_                               ̂ ^^^^H^fclSWKW ■iyali|[iyin 

BENCH   DRILLING  MACHINE 

Distance  of  spindle  to  table,  SVi  in.;  movement  of  spindle, 
3%  in.;  movement  of  table.  4  in.;  diameter  of  table,  TV*  in.; 
swinK.  9%  in.;  capacitv,  %  in.;  speed,  1,500  to  5,000  r.p.m.; 
heiRht,  26  in.;  weight,  48  lb. 

machine  is  believed  to  be  suitable  for  a  variety  of  light 
manufacturing  operations.  The  machine  is  made  by  the 
Enterprise  Machinery  Co.,  Chicago,  111. 

The  grinder  circulating  pump  shown  is  centrifugal  in 
action.  Although  smaller  than  the  submerged  fan  type 
of  pump  commonly  applied  to  grinders,  it  is  claimed  to 
deliver  a  greater  volume. 

It  may  be  mounted  above  the  level  of  the  liquid  and 
because  of  its  positive  trap  arrangement  will  retain  its 
prime  without  the  aid  of  a  check  valve  or  other  working 
parts.  This  form  of  pump  has  no  bearings  in  the 

pump  proper.  The  impeller,  the  only  working  part  in 

tlie  pump,  is  mounted  on  the  driveshaft.  Tlie  absence 
of  gears  or  other  close-fitting  parts  renders  harmless  the 
grit  and  dirt  present  in  the  grinding  fluid. 

The  driveshaft  is  hardened  and  ground,  running  in 
hearings  on  both  sides  of  the  drive  pulley.  Tlie  outer 
liearing,  which  al.so  takes  care  of  the  end  thrust,  is  of 
phosphor  bronze.  The  inner  bearing,  which  is  combined 

with  the  sttiffing-box  gland,  is  of  cast  iron.  This  inner 
bearing  is  protected  from  the  emery  grit  and  dirt  by  the 

GRINDER   CIRCULATING    PUMP 

Capacity:    Flow    per    minute    at    pulley    speed    of    1.200    r  p.m. 5  gal.;  at  1.400  r.p.m.,  10  Kal.;  at  1,600  r.p.m.,  15  gal. 

ample  use  of  a  combination  of  metallic,  graphite,  rub- ber and  flax  packing. 

Tlie  pump  siiown  is  a  recent  product  of  the  Cin- 
cinnati Lubricant  Pump  Co.,  Cincinnati,  Ohio. 

•^. 

The  form  of  counter  shown  was  designed  for  applica- 
tion to  all  classes  of  machinery.  It  is  of  all-steel  con- 

struction, with  large  bearing  surfaces.  As  the  part.s 
are  made  from  sheet  steel  formed  by  dies,  interchange- 
ability  is  assured. 

The  machine  has  large  plain  figures,  the  feed  of 
which  is  such  that  they  cannot  jump  or  repeat  and  can 

1 FB.REDINGTONC0.1 
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MACHINE  COUNTER 

be  readily  set  back  to  zero.  The  figures  move  an  entire 
■•(pace  on  tlie  downstroke  of  the  lever,  thus  eliminating 
any  confusion  that  might  arise  in  reading  the  counter 
while  the  machine  is  in  operation. 

The  counter  is  finished  in  black  and  copper  and  is  a  re- 
cent product  of  the  F.  B.  Redington  Co.,  Chicago,  111. 

VS. 

Bem^cfi^i  Straigfeitening  Press 

The  Y-blocks  of  the  straightening  machine  shown 
are  adjustable  on  a  planed  surface.  By  using  pieces  of 
copper  in  the  blocks  and  under  the  screw  liead,  tools  and 
finished  work  are  rapidly  and  easily  straightened. 

The  base  is  one  solid  casting  heavily  ribbed  and 

braced.  The  screw  is  of  steel,  with  square-thread,  five- 
pitch.    The  nut  is  4^4  in.  long,  tapped  in  the  solid  cast- 
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ing.  The  handwhcel  has  four  cored  openings  to  receive 
a  %-in.  steel  bar  for  applying  the  pressure.  A  steel  collar 
is  placed  between  the  shoulder  of  the  screw  and  the  head 
piece  to  reduce  the  friction. 

The  heads  are  adjustable  on  a  polished  shaft,  having  a 
keyway  to  keep  them  in  line.    One  of  the  centers  springs 

BENCH   STRAIGHTENING   MACHINE 

Capacity  for  stock  up  to  2%  in.  in  diameter,  48  in.  long; 
tase,  16  in.  wide,  28  in.  long;  screw,  l\i  in.;  handwheel,  12  in. 
In  diameter 

back  far  enough  to  receive  the  stock  without  changing 
the  head.  A  convenient  rod  is  attached,  as  shown,  for 
resting  the  hand  while  chalking  the  work. 

The  machine  is  made  by  the  John  T.  Towsley  Manu- 
facturing Co.,  Cincinnati,  Ohio. 

CSaaractes'lsSacs  f©2=  Stmccess 

Last  March  the  Joint  Committee  on  Engineering  Edu- 
cation, acting  under  the  auspices  of  the  Carnegie  Foun- 
dation for  the  Advancement  of  Teaching,  sent  to  the 

members  of  the  national  engineering  societies  the  fol- 
lowing card : 

Please  prefix  numbers  to  the  groups  of  qualities  listed 
below  to  show  the  order  of  importance  that  you  give  them  in 

Judging  the  reasons  for  engineering  success  or  in  sizing  up 
young  men   for  employment   or   promotion; 

...Character,  integrity,  responsibility,  resourcefulness. 
Initiative. 

.  .  .Judgment,  commonsense,   scientific  attitude,   perspective. 

...Efficiency,    thoroughness,   accuracy,    industry. 

.  .  .Understanding  of  men,  executive  ability. 

...Knowledge  of  the  fundamentals  of  engineering  science. 

.  .  .Technique  of  practice  and   of  business. 
Submitted    by   
Address      

Years  in  practice.  .  . 

Up  to  the  first  of  June  6,773  of  these  cards  had  been 
returned;  353  were  accompanied  by  letters  explaining 
the  views  of  the  writers.  A  statistical  summary  of  the 
returns  was  begun  on  May  1,  when  6,069  cards  had  come 
ill.  Of  these,  5,441  were  regular,  each  one  rating  the 
six  groups  in  the  order  of  importance  by  some  single 
combination  of  the  numbers  1  to  6.  There  were  489 

irregular  cards,  in  which  one  or  more  of  the  numbers 
appeared  more  than  once  or  in  which  the  qualities  were 
weighted  by  percentages  instead  of  being  numbered.  On 
139  cards,  the  qualities  were  numbered  in  two  or  more 
different  orders — one  for  engineering  success,  another  for 
employment,  etc.     The  regular  cards  were  sorted  accord- 

ing to  the  number  of  years  in  practice  and  the  vote 
counted  separately  for  each  five-year  period.  Cards  on 
which  the  years  in  practice  were  not  given  were  counted 

together. 
Differences  in  years  of  practice  were  found  to  make  but 

little  difference  in  the  vote.  The  following  table  gives 

the  regular  vote  by  ten-year  periods.  The  table  reads: 
Character  was  rated  higher  than  judgment  by  84.8  per 
cent,  of  the  voters  who  had  less  than  ten  years  of  ex- 

perience, by  86.3  per  cent,  of  those  with  from  10  to  19 
years  of  experience,  etc.  The  last  column  gives  the 
percentage  vote  on  each  item  for  all  the  5,441  voters. 

,   Years    In    Practice   , 
Under  10      10  to  19       Over  20    Not  Given  Total 

,—   Number    of    Ratings   , 
1,000  2,000  1,941  500  5,441 

Initial  Percentage 
Letters  Percent-  Percent-  Percent-  Percent-  Assembled 
of  Group  age  Vote  age  Vote  age  Vote  age  Vote  Vote 
C  >J  84.8  86.3                88.6  88.2  87.0 
C  >E  92.5  92.5                92.8  91.8  92.5 
C  >U  92.7  93.0                95.0  95.8  93.9 
C  >K  91.8  91.0                91.9  91.4  91.5 
C  >T  97.3  98.0                98.0  98.0  97.9 

J  >E  77.8  78.7  76.3  75.4  77.4 
J  >U  80.8  82.1  84.1  82.0  82.5 
J  >K  78.4  79.7  74.7  75.8  77.4 
J  >T  96.8  96.2  95.0  96.2  95.9 

E  >U  59.7  61.5  68.5  65.4  64.0 
B  >K  65.0  63.0  64.9  64.4  64.2 
E>T  93.9  92.9  92.7  95.8  93.4 

U>K  57.7  57.3  54.5  52.2  55.9 
U  >T  89.9  87.1  85.7  86.0  87.0 

K>T  92.3  90.3  90.7  91.2  90.9 

The  most  probable  values  of  the  relative  importance 
of  these  groups  of  qualities  have  been  computed  from 

these  percentage  votes  by  the  method  described  in  Chap- 
ter VIII  of  Thorndike's  "Theory  of  ̂ Mental  and  Social 

Measurements."  These  values  are  given  in  the  first  col- 
umn of  figures.  The  last  column  gives  these  same  values 

as  determined  by  the  summary  of  the  replies  to  the  first 
circular  letter,  explained  in  Engineering  Record  for  Jan. 
39  and  Engineering  News  for  Jan.  37,  1916. 
Character      24.0  41.0 
Judgment       19-5  1 '.5 
Efficiency       16-5  14.5 
Understanding   of  men    15.0  14.0    75         87 

Knowledge   of   fundamentals    15.0  7.0 
Technique        100  60 

100  100 

Because  of  the  constancy  of  the  percentage  of  the 

votes,  as  shown  in  the  table,  it  is  clear  that  this  state- 
ment of  the  factors  essential  to  engineering  success  cor- 

responds to  a  rather  definite  ideal  in  the  professional 
mind.  It  is  therefore  safe  to  make  use  of  this  defini- 

tion in  testing  and  planning  the  work  of  the  schools. 
When  applying  this  definition  to  the  schools,  it  is 

desirable  not  to  forget  several  perfectly  obvious  facts. 

In  the  first  place,  all  the  qualities  mentioned  are  essen- 
tial to  genuine  success,  and  conscious  effort  should  be 

made  to  develop  all  of  them  as  far  as  is  possible.  Second, 
character,  initiative,  commonsense  and  qualities  of  this 
sort  cannot  be  taught  explicitly  like  multiplication  tables 
and  rules  of  grammar.  Third,  education  is  a  contin- 

uous process  of  growth,  and  therefore  the  conscious  de- 
velopment of  the  qualities  of  th§  first  four  groups  cannot 

to  advantage  be  arrested  for  four  years,  even  for  the 
sake  of  a  mastery  of  knowledge  and  technique.  Fourth, 

the  man  whose  character,  judgment,  efficiency  and  under- 
standing of  men  have  developed  most  during  his  college 

years  has  the  best  show  after  graduation,  since  these 
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■qualities  constitute  75  per  cent,  of  his  equipment.  Fifth, 
the  fact  that  character  is  rated  at  24  per  cent,  does  not 
mean  that  an  engineer  can  succeed  with  a  24  per  cent, 
character.  It  does  mean  that  even  a  perfect  character 

is  hut  24  per  cent,  of  the  engineer's  total  equipment. 
With  these  facts  in  mind,  it  is  evident  that  instruc- 

tion in  mathematics  or  machine  design  that  aims  only 
at  a  mastery  of  fundamental  principles  and  technique 
cannot  be  nearly  as  efficient  as  instruction  which,  while 
paying  due  regard  to  technique  and  the  mastery  of  prin- 

ciples, yet  develops  integrity,  initiative,  resourcefulness 
and  commonsense. 

VALVES  AND  VALVE  GEARS — By  Franklin  ae  Ronde  Fur- 
man.  Second  edition.  Two  hundred  and  fifty-three  6x9- 
in.  pages;  237  illustrations;  Indexed;  cloth  bound.  John 
Wiley  &  Sons,  Inc.,  New  York  City.  Price.  $2.50. 

This  book,  when  first  Issued  two  years  ago,  referred  chietly 
to  steam  engines.  In  the  present  edition  the  first  volume 
treats  of  valve  mechanism  applied  to  steam  engines  and  tur- 

bines. A  second  volume  (in  preparation)  will  cover  internal- 
■combustion  engine  valve  gears.  The  present  volume  should 
be  adapted  to  the  work  of  instruction,  because  of  the  large 
number  of  problems  and  exercises  given.  The  usual  forms  of 
slide,  riding-cutoff,  Corliss  and  other  four-valve  gears  are 
adequately  described.  A  feature  of  the  book  is  the  com- 

plete treatment  given  to  poppet,  uniflow-englne  and  steam- 
turbine  valve  gears.  The  treatment  of  turbine  gears  includes 
a  description  of  the  De  Laval  mechanism,  the  hydraulic, 
steam-actuated  and  mechanical  valve  gear  used  on  the  Curtiss 
turbine  and  the  direct,  hydraulic  or  oil-operated  relay  and 
Bteam-operated  relay  used  on  the  Westlnghouse  machines. 
The  new  material  added  in  the  present  edition  includes  the 
semi-plug  and  high-pressure  piston  valves  of  the  American 
Balance  Valve  Co.,  the  Rice  &  Sargent-Corliss  engine,  includ- 

ing the  Rites  and  Sargent  governors  and  directions  for  set- 
ting valves  and  valve  gears,  the  Nordberg  valves  and  valve 

gears,  the  J.  T.  Marshall  valve  gear  and  the  Sulzer  steam- 
engine  valve  gear. 

m 
Small  Tool  Maiauafact^cnini^ 

Advices  just  received  from  F.  R.  Ratcliffe,  manager,  small 
arms  factory.  Department  of  Defense,  Lithgow,  Australia, 
indicate  that  his  arsenal  will  soon  be  in  the  market  for  equip- 

ment for  a  small-tool  plant  for  manufacturing  reamers,  taps, 
milling  cutters,  etc.,  in  fairly  large  quantities  on  automatic 
or  semiautomatic  machines. 

The  kinds  of  tools  it  is  expected  to  manufacture  are  mainly 
profiling  cutters,  small  end  mills,  small  taps,  mostly  under  % 
in.  In  diameter,  with  a  few  occasionally  up  to  1  in.  in  diameter; 
standard,  plain,  side  and  straddle  milling  cutters,  rifle  barrels, 
drills,  etc.  , 

The  new  equipment  is  desired  to  replace  the  ordinary  tool- 
room equipment  now  being  used  at  the  small-arms  factory. 

Interested  manufacturers  are  requested  to  furnish  Mr.  Rat- 
cliffe promptly  with  catalogs,  circulars  and  other  descriptive literature. 

OBITUARY 
DtHHiiniiimmiiniiiiiiMiiiMiiiiiMii   i   iirititii iiitttiiiiiiiiiiiitiminiii 

JnnieH  B.  Doan,  Sr.,  father  of  J.  B.  Doan,  president  of  the 

American  Tool  Works  Co.,  Cincinnati,  Ohio,  died  on  June  24, 
aged   79   years. 

Robert  F.  Hoxie,  associate  professor  of  political  economy, 

University  of  Chicago,  whose  recent  studies  of  scientific  man- 
agement attracted  considerable  attention,  died  on  June  22. 

Henry  B.  Brown,  for  many  years  president  of  the  H.  B. 

Brown  Nut,  Bolt  and  Screw  Machine  Co.,  East  Hampton,  pre- 
decessors of  Costello  Bros.,  died  on  June  15,  aged  82  years. 

Sir'  H.  Frederick  DonaldHon,  for  many  years  mechanical 

head  of  Woolwich  Arsenal  and  since  the  organization  of  the 

British  Ministry  of  Munitions  its  chief  technical  adviser,  was 

lost  with  Lord  Kitchener  in  the  sinking  of  the  "Hampshire" on  June  5. 

lienlie  S.  RobertMon,  well  known  throughout  the  mechan- 
ical world  through  his  long  service  as  secretary  of  the  British 

Engineering  Standards  Committee,  and  for  the  past  year  as- 
sistant to  the  director  of  production  of  the  Ministry  of  Muni- 

lions  was  lost  in  the  sinking  of  the  "Hampshire"  on  June  5. 

PERSONALS 
■  III   HMIIIIIIII 

J.  A.  CntHhaw  has  joined  the  selling  staff  of  the  Moller  & 
Schumann  Co.  and  will  look  after  Its  tnteresU  In  the  Chicago territory. 

8.  H.  Hnmphr*T  has  resigned  as  vice-president  In  charge 
of  manufacture  of  the  Chalmers  Motor  Co.,  to  accept  a  similar 
responsibility  with   the   Briscoe  Motor  Corporation,  Jackson, Mich. 

H.  E.  Strecter  has  been  succeeded  by  G.  E.  Smith  as  works 
manager  of  the  Precision  Tool  and  Machine  Co.,  Montreal, 
Canada.  Mr.  Smith  was  formerly  superintendent  of  the  Singer 
Sewing  Machine  Co.,  St.  John,  Quebec. 

Walter  N.  Polakov,  recently  superintendent  of  power  of 
the  New  York,  New  Haven  &  Hartford  R.R.  and  consulting 
engineer  to  the  Board  of  Estimate  and  Apportionment  of  the 
City  of  New  York,  Is  now  directing  the  foreign-trade  engi- 

neering work  of  David  Vershblnsky,  Inc.,  New  York  City. 

Brown  A  Sharpe  Manufactnrlnar  Co.,  Providence,  R.  I.,  an- 
nounces the  annual  suspension  of  the  shop  work  from  July  28 

to  Aug.  8.  During  this  period  the  ofHce  will  remain  open  as usual. 

The  Lnster-Jordan  Co.,  Inc.,  recently  acquired  the  plant  and 
business  of  the  Jordan  Machine  Co.,  Norrlstown,  Penn.  In 
addition  to  the  manufacture  of  the  Jordan  lock-corner  wood 
box  machinery,   contract  work  will   be  carried  on. 

Providence  Sanitary  Fountain.  Harwood  B.  Day,  29  Wey- 
bosset  St.,  Providence,  R.  I.     Circular.     Illustrated. 

Steel  Strips  Hardened.  Tempered  and  Polished.  Edgar  T. 
Ward's   Sons,    44-54    Farnsworth    St.,    Boston,    Mass.      Booklet. 
Pp.    16,   4x9   in. 

Electric  Hoists.  Sprague  Electric  Works,  527  W.  34th  St., 
New  York.  Bulletin  No.  48,906.  Pp.  32,  8xlOV4  In.  This  Il- 

lustrates and  describes  Type  S-1,  one-half-ton  and  one-ton hoists. 

American  Foundrymen's  Association  and  American  Insti- 
tute of  Metals.  Annual  meeting,  September  11-16,  Cleveland, 

Ohio,  A.  O.  Backert,  secretary,  American  Foundrymen's  As- sociation, Cleveland,  Ohio. 
American  Society  of  Mechanical  Engineers.  Monthly 

meeting  first  Tuesday.  Calvin  W.  Rice,  secretary,  29  West 
Thirty-ninth  St.,  New  York  City. 

Boston  Branch  National  Metal  Trades  Association.  Monthly 
meeting  on  first  Wednesday  of  each  month.  Young's  Hotel. 
W.  W.  Poole,  secretary,  40  Central  St.,  Boston,  Mass. 

Providence  Association  of  Mechanical  Engineers.  Monthly 
meeting  fourth  Wednesday  each  month.  J.  A.  Brooks,  secre- 
tary.   Brown  University,   Providence,   R.  I. 

New  England  Foundrymen's  Association.  Regular  meet- 
ing second  Wednesday  of  each  month.  Exchange  Club,  Bos- 
ton, Mass.     Fred  P.  Stockwell,  205  Broadway,  Cambrldgeport. 

Mass. 
Engineers'  Society  of  Western  Pennsylvania.  Monthly 

meeting  third  Tuesday;  section  meeting,  flr.st  Tuesday.  Blmer 
K.    Hiles,  secretary,   Oliver  Building,   Pittsburgh,   Penn. 

Rochester  Society  of  Technical  Draftsmen.  Monthly  meet- 
ing, last  Thursday.  O.  L.  Angevlne,  Jr.,  secretary,  857  Genesee 

St.,  Rochester,  N.  Y. 
Superintendents'  and  Foremen's  Club  of  Cleveland.  Monthly meeting  third  Saturday.  Philip  Prankel,  secretary,  310  New 

England  Building,  Cleveland,  Ohio. 
Western  Society  of  Engineers,  Chicago,  111.  Regular  meet- 

ing first  Wednesday  evening  of  each  month,  excepting  July 
and  August.  J.  H.  Warder,  secretary,  1785  Monadnock  Block. 

Chicago,    111. 
Philadelphia  Foundrymen's  Association.  Meetings  first 

Wednesday  of  each  month.  Manufacturers'  Club,  Philadelphia, Penn.  Howard  Evans,  secretary,  Pier  45  North,  Philadelphia, 
Penn. 

Technical  League  of  America.  Regular  meeting  second 
Fridav  of  each  month.  Oscar  S.  Teale,  secretary,  35  Broadway, 
New    "York.    N.    Y. 
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IRON  AND  STISEL 

PIb  Iron — Quotations  were  current  as  follows  at  the  points 
anil  dates  indicated: 

One  One 
June  29,     Month  Year 

1916            Ago  Ago 
No.  2  Southern  Foundry.  Birmingham. $14. 00        $15.00  $10.00 
No.  2  X  Northern  Foundry.  New  York.    19.75           20.75  14.25 
No.    2    Northern    Foundry,    Chicago....    19.00           19.00  13.00 
Bessemer,   Pittsburgh         21.95           21.95  14.65 
Basic,  Pittsburgh         18.95           18.95  13.60 
No.   2  X,  Philadelphia      18.25           20.50  14.25 
No.   2,   Valley      18.25           18.50  12.50 
No.  2,  Southern  Cincinnati      16.90           17.90  12.65 
Basic,    Eastern    Pennsylvania      19.50           20.50  13.75 
Cray   forge,  Pittsburgh      IS. 70           18.70  13,35 

Stoel  Shapes — The  following  base  prices  in  cents  per  pound 
are  for  angles  3  in.  by 
larger  and  plates  V*  in 
at  the  places  named: 

hi    in.   and    larger   and   tees    3    In.    and 
and  heavier  from  jobbers'   warehouse 

-New  York- 
One  One 

June  29,   Month  Year  Cleve- 
1916           Ago  Ago       land 

Steel    angles,    base     3.25          3.50  1.85       3.25 
Steel   T's,   base      3.30           3.55  1.90  3.25 
Machinery  steel    (bessemer)    3.25           3.55  1.80        3.25 
Plates          4.00           4.10  ...        3.65 

Steel    Sheets — The    following    are    the    prices  in    cents 
pound   from  Jobbers' warehouse  at  the  places  named: 

  New  York  ■ 

Chi- 

cago 

3.10 
3.10 
3.10 3.50 

per No.  28 
No.  26 
Nos.   22 

June  29, 
1916 

black      3.65 
black    3.55 
and  24   black    3.50 

Nos.   IS   and    20   black....  3.45 
No.    16   blue  annealed....  4.45 
No.    14   blue   annealed....  4.35 
No.    12   blue  annealed....  4.30 
No.    10   blue  annealed....  4.25 
No.    28    galvanized    5.40 
No.    26    galvanized    5.10 
No.    24    galvanized    4.95 

One 
Month 
Ago 

3.65 
3.55 
3.50 

3.45 4.70 
4.60 
4.50 
4.55 
5.65 

5.35 
5.20 

One 
Year 
Ago 
2.60 

2.50 2.45 

2.40 
2.35 
2.25 
2.20 

6.66 
5.70 
5.55 

Cleve- land 3.20 

3.10 
3.05 

3.00 3.70 
3.60 
3.55 
3.50 
5.50 
5.20 
5.05 

Chi- 

cago 

3.20 
3.10 

3.05 
3.00 3.60 

3.50 3.45 
3.40 
5.50 
5.20 
5.05 

Stnndnrd  Pipe — The  following  table  shows   the  comparison 
In  discounts,  together  with  the  net  prices  in  cents  per  foot: 

-Black- , — Galvanized — , 
June  29,       One 

1916     Yr.  Ago 

50'^%      5714% 
48 1^%      56V4% 

5.69 
8.42 

11.39 
13.61 
18.32 
30.13 
39.40 
56.14 

76.22 98.88 

4.89 
7.23 9.78 

11.69 
15.73 
25.45 

33.28 
47.42 64.38 

83.52 

June  29,      One 
1916     Yr.  Ago 

%    to  2  in.  steel  butt  welded.    70%  79% 
214  to  6  in.  steel  lap  welded..    68%  78% 

Diameter,  In. 
%            3.45  2.42 

1                 5.10  3.57 
IVi.             6-90  4.83 
H4           S.25  5.78 
2             11.10  7.77 
2%           18.72  12.87 
3              24  48  16.83 
4                34.88  23.98 
5              47.36  32.56 
6             61.44  42.24 

From  New  York  stock  the  following  discounts  hold: 
,   New  York   ^    ,   Cleveland   ^ 
Black  Galvanized    Black  Galvanized 

3>^  to  6  in.  steel  lap  welded  61%  36%  64%  44% 
%  to  3  in.  steel    butt  welded   64%  42%  66%  46% 

Malleable  fittings.  Class  B  and  C,  from  New  York  stock 
sell  at  30  and  5%  from  list  price.  Cast  iron,  standard  sizes, 
55%. 

Bar  Iron — Prices  are  as  follows  in  cents  per  pound  at 
the  places  named: 

Pittsburgh,    mill      
Warehouse,    New   York. 
Warehouse,    Cleveland 
Warehouse,   Chicago    .  . 

Swedish    (Norway)    Iron — This  material  per  100  lb.  sells  as 
follows  f.o.b.   places  named: 

■  New  York  - 

June  29, 
1916 

Three 
Months  Ago 

2.60 

3.25 
3.25 
3.10 

2.45 

3.10 
3.25 
3.10 

Today     One  Year  Ago 
$6.00         $3.7504.00         Cleveland...    $6.30       Chicago.. 

In   coils  an  advance  of  50c.   is  usually  charged. 
$5.25 Cold  Dra^vn  Steel  Shaftintt: — From  warehouje  to  consumers 

requiring    fair-size    lots,    the    following    quotations    hold: 
June  29.  1916  Three  Months  Ago 

New  York        List  price  plus  20%         10%  above  list 
Cleveland          List  price  plus  20%         20%   above  list 
Chicago        List  price  plus  10%  List  price 

nrill   Rod — Discounts   from   list   price   in    New   York    are   as 
follows:  Standard,  65%;  extra,  60%;  special.  55%. 

HIeh  Speed  Tool  Steel  containing  from  10  to  18%  tungsten 
Bells  as  follows  per  pound   in  New  York: 
Billets      $2.40         Bars      $3.25 

METALS 
Mlncellaneona  Metals — The   present  quotations  in  cents  per 

pound,    with    a    comparison    of    practically    a    month    and    year 

ago,  are  as  follows: 

June  29, 

1916 

Copper,  electrolytic   (carload  lots) .  28.00 
Tin       39.00 
Lead           7.00 
Spelter       11.75 

ST.   LOUIS 
Lead           6.85 
Spelter       11.87V4 

At    the    places 

pound  prevail: 

New  York  - 

One 

Month 

Ago 

30.00 48.00 
7.50 15.00 
7.37% 

14.75 

One 
Year 
Ago 

20.25 

39.25 5.75 
22.00 

named,    the    following    prices    In    cents    per 

June  29, 
1916 

New  York 
One 
Month 
Ago 

37.50 Copper  sheets,  base      37.50 
Copper     wire      (carload 

lots)          37.50         37.50 
Brass  rods,   base      44.50         44.50 
Brass   pipe,   base     46.50        46.50 
Brass    sheets         44.50         44.50 
Solder  ^4  and  '4   (case 

lots)          25. 37%     30.00 
Old    Metals — The    following    are    the 

prices  In  cents  per  pound: 

One 

Year 
Ago 

25.00 

21.00 
29.00 
33.00 
29.00 
28.50 

dealers' 

Cleve- 

land 

37.50 

33.00 
42.00 
45.00 
42.00 

Chi- 

cago 
37.50 

38.00 
38.00 
46.00 3S.00 

-New  York — , One 

28.75       25.75 '    purchasing 

Cleveland — ^ Three 
Months 

Ago June  29,  Year  June  29 
1916  Ago  1916 

Copper,  heavy  and   crucible...    21.00  17.00  20.00  25.00 
Copper,   heavy   and   wire      20.00  ....  19.50  24.00 
Copper,   light  and  bottoms      17.00  14.00  17.00  21.00 
Lead,   heavy           5.00  4.50  5.75  7.50 
Lead,    tea           4.50  4.00  4.25  6.00 

Brass,    heavy         11.75  S..->0  12.00  19.50 Brass,    light           9.25  10.00  10.00  13.00 
No.  1  yellow  rod  brass  turnings    12.75  ....  12.00  15.00 
Zinc           8.00  15.00  8.00  16.00 

Monet    Metal — The    following   are    the    prices    in    cents   per 
pound  for  mill  lengths  S  ft.  and  over: 

10.000         6,000  2,000  Less  Than 
Lb.  Lb.  Lb.  500  Lb.        500  Lb. 

of  a  Size    of  a  Size    of  a  Size    of  a  Size    of  a  Size 
Size,  In.  and  Over  and  Over  and  Over  and  Over  and  Over 

Rounds — Squares X  a.i;  50  36.00 
35.75 
35.50 
36.25 

f> 35.50 

If      35.25 1%      35.00 
2%      35.75 

3A      36.50 

to 
to 

%    to 111    to Rounds 
3     to 

Squares 3           36.50 
Rounds 

3%   to  3(8      36.25 

Squares 3,'i,    to   3U      36.25 
Rounds — Squares 
4  to  4  IS      37.00 
5  to  6  IS      38.00 
7          38.50 

Flats        36.50 

36.50 
37.00 

38.00 
36.25 36.75 37.75 

36.00 

36.50 

37.50 36.75 

37.25 
38.25 

37.00 

37.00 

36.75 

36.75 

37.50 38.50 

39.00 37.00 
Flats  not  rolled  wider  than  6  In 

37.50 

37.50 

37.25 
37.26 

38.00 39.00 
39.50 
37.50 
or  less 

38.00 

3S.00 

37.75 

37.75 

38.50 39.50 40.00 

38.00 than    M 

39.00 

39.00 
38.75 

38.75 

39.50 40.50 
41.00 

39.00 in.  thick. 
of  round Hexagon   bars   2c.   per   lb.    over   corresponding   size 

rods. 
For  cutting  to  any  specified  length   not  shorter  than  1   ft. 

add  Ic.  per  lb. 
The  scrap   allowance  is   18c.   per  lb.  delivered   at   works. 

Zinc  Sheets — The  following  prices  in  cents  per  pound   pre- vail: 

Carload   lots   f.o.b.    mill      18.00 

June   29, 

1916 New   York         21.00 
Cleveland         22.75 
Chicago         21.00 

Copper  Bars   from   w-arehouse  sell    as   follows    in   cents   per 

pound: June  29.  1916 

-In  Casks- Three 

Months Ago 
26.00 
26  25 

28.50 

Broken  Lots- 

Three 

June  29,  Months 1916  Ago 

22.00  26.50 
23.25  26.50 
21.50  29.00 

43.00 40.25 

40, 2r, 

Three  Months  Ago 

in 

40.00 
39.00 
38.00 
cents 

per 

New   York      
Cleveland      
Chicago      

Babbitt    Metal — Quotations    are    as    follows 
pound    from    warehouse   at    the    places    named: 

New  York 
Best    grade       60.00 
Commercial       30.00 

Antimony — Chinese    and    Japanese 
cents  per   pound   for  spot   delivery,  duty   paid: 

June  29,  1916        Three  Months  Ago 
New   York       19.50  45.00 
Cleveland       20.00  50.00 
Chicago       22.00  44.75 

Cleveland 47.50 
18.00 

brands    are    quoted 

Chicago 
60  no 

25.00 
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peratiomis  ©nn  tllhie  Sterliiriig 

By  E.  a.  Suverkrop 

ao 

imEmnie 

iSYNOP>SLS — It  is  not  the  intention  of  this  arti- 
cle to  cover  the  whole  process  of  manufacture  of 

even  one  size  of  engine.  An  attempt  is,  however, 
made  to  show  a  few  of  the  operations  which  im- 

pressed the  author  as  being   of  special  interest. 

The  Sterling  Engine  Co.,  Buffalo,  N.  Y.,  manufac- 

tures four-cycle  marine  engines  exclusively.  They  are 
adapted  to  every  type  of  motor  boat  from  cargo  carriers 
to  high-speed  yachts  and  tenders,  and  are  built  in  sizes 
from  10  to  300  hp.  The  working  speeds  of  the  engines 
also  vary  witliin  wide  limits,  say  from  400  to  1,700  r.p.m. 

The  heavy-duty  motors  will  run  witliout  skipping  at 
speeds  as  low  as  200  r.p.m. 

The  bases  of  the  engines  are  made  of  cast  iron,  man- 
ganese bronze  or  aluminum,  governed  by  service  and 

price,  cast  iron  being  heavy  and  low  in  price,  aluminum 
light,  but  with  no  remarkable  strength,  and  manganese 
bronze  extremely  strong  even  in  a  thin,  light  casting. 
Both  these  latter  metals  have  of  course  the  further  ad- 

of  damage.  The  same  care  is  also  taken  in  cleaning 
the  crankshafts.  These  are  received  at  the  factory  witii 
the  main-bearing  journals  and  crankpins  ground  to  size. 
In  the  cleaning  department  tlie  crank  webs  are  ground 
all  over  to  remove  every  particle  of  scale. 

In  Fig.  3  is  shown  an  oil-hole  drilling  machine  built 
in  the  works.  The  table,  or  bed,  is  of  cast  iron  planed 
and  provided  with  a  longitudinal  slot  in  which  the  two 
V-blocks  slide,  their  centers  being  in  line  with  the  drill 
spindles.  Two  vertical  members  support  the  rail,  on 
whicli  are  two  carriages  carrying  the  slides  for  the  elec- 

tric drills.  The  slides  are  arranged  so  that  they  will 
swivel  in  eitlier  direction.  At  the  left-hand  end  of  the 
table  is  a  similar  head  for  drilling  the  central  oil  hole 

A,  Fig.  3.  The  heads  oh  tiie  rail  are  used  for  the  diag- 
onal holes  B  in  the  crank  webs. 

By  referring  to  Fig.  3  it  will  be  noticed  that  the  tol- 
erance of  the  bearings  is  -j-O  and  — 0.001  in.  It  is 

almost  impossible  to  bore  bearings  commercially  to  limits 
like  this,  so  they  are  broached.  The  leading  end  of  the 
broach  is  toothed,  but  the  finishing  end  is  provided  with 

FIG.    1.    MANGANESE-BRONZE    CRANK    CASE    FOR  MARINE  ENGINE 

vantage  of  not  rusting  when  exposed  to  fresh  or  salt 
water. 

One  of  these  manganese-bronze  bases  is  shown  in  Pig. 
].  With  the  exception  of  the  main-bearing  caps  it  is  a 
single  casting  7214  in-  long,  IGi/i  in.  wide  and  10% 
in.  deep  over  all.  The  pattern  is  a  single  block,  the 
interior  being  entirely  formed  by  cores.  The  walls  vary 
from  l^  in.  up.  Altogether  it  is  as  fine  an  example  of 
careful  pattern  and  foundry  work  as  I  had  ever  seen. 
The  only  concern  that  has  so  far  successfully  tackled  the 
job  of  molding  it  is  the  Light  Foundry  and  JIachine 
Co.,  Pottstown,  Penn.  The  total  weight  of  the  casting  is 
340  lb.  A  larger  base  of  similar  design,  but  91  in.  long, 

211/^  in.  wide  and  14  in.  deep,  weighs  900  lb.  in  man- 
ganese bronze. 

One  thing  which  struck  me  very  forcibly  was  the  ex- 
cessive care  in  the  cleaning  department.  Every  particle 

of  sand  is  removed  from  the  castings.  This  is  obviously 
necessary,  as  it  does  not  require  nuich  sand  in  the  crank 
case  of  an  engine  making  1,700  r.p.m.  to  cause  a  lot 

several  polished  bulbs  that  not  only  bring  the  hole  to 
exact  size,  but  compress  the  babbitt  metal  and  burnish 
the  bearing  surface. 

When  all  the  machine  work  on  tlie  crankshafts  is  com- 

pleted, they  are  tested  for  running  balance  in  the  ma- 
chine shown  in  Fig.  4. 

In  Fig.  5  is  sliown  a  flywheel  that  had  just  been  com- 
pleted on  the  Bullard  vertical-turret  lathe.  The  limits 

on  this  are  very  close.  The  shoulder  at  the  top  forms 
a  seat  for  a  ring  spur  gear  that  is  forced  and  screwed 
on.  The  spur  gear  in  place  can  be  seen  in  Fig.  6.  It 
forms  part  of  the  electrical  starting  mechanism.  The 
time  on  this  flywheel,  whicli  is  about  20  in.  in  diameter 
and  turned  all  over,  is  3  hr.  To  a  man  familiar  witii 
the  macliine  on  which  the  work  is  done,  this  would  not 

appear  to  be  high  production.  It  must,  however,  be 

borne  in  mind  that  the  work  is  day's  work  ard  the 
limits  very  close,  the  "fit"  for  tlie  gear  wheel  being  to 
snap  gage  without  any  tolerance,  which  means  in  this 
case  about  0.001  in. 
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After  the  gear  is  pressed  and  screwed  on,  the  flywheel 
is  tested  for  static  balance  in  the  Fay  &  Scott  balancing 
machine,  Fig.  G.  It  is  brought  to  static  balance  with 

the  drill  that  forms  a  part  of  this  machine.     The  fiy- 

being  first  tested  for  static  balance  on  the  horizontal 
ways.  While  the  machine  is  portable,  it  is  obvious  that 
to  obtain  exact  results  even  in  static  balances  the  ways 
must  be  leveled  up  each  time  the  machine  is  moved. 

'jjlmi^'-m,                      Hkii          i  1   ̂         •        ■  -J^L  »-^rjK 

-f^^HSntTil  ^^1.  ̂ KgS^S'S^^Hf/  ^  IHi''  ̂ ^k 

FIG.  2.    OIL-HOLE  DRILLING  MACHINE  FOR  MARINE-ENGINE  CRANKS 

PIG.  3.    DETAIL  OF  ONK  .SIZE  OF  CRANKSHAFT  USED    IN    THE    STERLING    MARINE    ENGINE 

PIG.   4.     RUNNING-BALANCE   TESTING  MACHINE 
A.ND    COUNTERBALANCED    CRANKSHAFT 

FIG.  5.    TURNING  FLYWHEEL  ON  BULLARD  VERTIC-VL- 
TURRET  LATHE 

wheels  are  finally  tested  for  running  balance  in  the  ma- 
chine illustrated  in  Fig.  4. 

In  Fig.  7  is  shown  another  use  for  the  Fay  &  Scott 
balancing  machine.     Here  the  complete  reverse  gear  is 

The  reverse-gear  clutch  shown  is  of  the  well-kno\^^l 
disk  type,  with  alternate  steel  and  bronze  disks  alter- 

nately engaghig  with  the  central-shaft  member  and  the 
case. 
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The  turning  of  the  bronze  disks,  shown  in  Fi^.  8,  is  .h'sks  vary  in  diameter  with  the  size  of  the  clutch,  but a  nice  job,  as  these  are  required  to  be  witliin  0.003  in.  J2-in.  disks  require  about  15  min.  to  finish-turn, 
of  uni  orin  tliiekness.     The  original  eastings  are  about  In  Fig.  9  is  shown  the  drilling  of  the  holding-down f^  m.  tliKk.    In  approximately  four  cuts,  taken  on  alter-  bolt  holes  in   a  cast-iron   base.     Mounted  on  the  tabic 

FIG.  6.    DRILLING  FLYWHEEL  FOR  STATIC  BALANCE FIG.  7.    BALANCING  A  UEVERSLVO  GICAR 

FIG.    8.    TURNING    BRONZE    CLUTCH    DISKS PIG.  9.    DRILLING  HOLDING-DOWN  BOLT  HOLES 

FIG.    10.    INGERSOLL   MILLER    FOR   BASES   AND  CRANK  CASES 

USED  FOR   "PLANER"  WORK 

FIG.  11.  PORTABLE  GRINDER  IN  THE  CLEANING 
DEPARTMENT 

nate  sides  to  prevent  buckling,  the  disks  are  reduced  to 
Ys  in.  in  thickness. 

It  will  be  oljserved  that  a  special  eight-jawed  chuck 
is  used  to  obviate  distortion  as  much  as  possible.     The 

of  the  radial  drilling  machine  are  two  tracks  made  of 
planed  channel  steel.  Bosses  that  cannot  be  reached  by 
swinging  the  arm  are  brought  into  range  by  sliding 
the  bed  on  the  rails.    The  holes  for  tiie  holding-down 
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bolts  do  not  require  to  be  spaced  accurately,  so  no  jig 
is  used.  The  holes  for  the  studs  tliat  secure  the  crank 

case  to  the  base  must  be  accurate.  They  are  drilled 
with  the  aid  of  a  light  steel  jig,  or  uerhaps  more  correctly 
a  templet  with  drill  bushings. 

Practically  all  the  "planer"  work  on  the  crank  cases 
and  bases  is  now  done  on  the  heavy  Ingersoll  miller. 
Fig.  ]0.  With  the  adoption  of  the  miller  for  this  work 
the  production  has  been  more  than  doubled. 

The  electric  portable  grinder  illustrated  in  Fig.  11 
is  used  in  the  cleaning  room.     It  hangs,  as  shown,  from 

which  permits  the  boring  operation  to  be  practically 
continuous. 

The  cylinders  shoAvn  in  Fig.  12  are  51/2  in-  in  diameter 

by  12x'jf  in.  deep  when  finished;  -^  in.  of  metal  is  re- 
moved in  two  roughing  cuts  and  one  finishing  cut.  It 

takes  about  14  min.  for  tlie  cut.  For  the  four-cylinder 
engines,  in  which  the  cylinders  are  cast  en  bloc,  a  four- 
spindle  Baker  cylinder-boring  machine  is  used. 

The  pistons  are  at  present  turned  on  a  Jones  &  Lam- 
son  flat-turret  lathe.  For  the  first  operation  the  piston, 
shown  at  yl  in  Fig.  13,  is  chucked  in  a  four-jaw  chuck 

FIG.    12.    BAKER    CYLINDER-BORING    MACHINE FIG.    13.    DRILLING    WRISTPIN    HOLES    IN    PISTONS 
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FIG.  14.    ROUGH  AND  FINISH  GROOVING  TOOLS FIG.    15.    TURNING  AND  FACING  TOOLS   FOR   PISTONS 

a  swinging  crane.  The  counterweight  is  padded  with 
rags  to  soften  the  blow,  should  someone  inadvertenily 
bump  into  it.  When  tlie  work  is  small  and  easy  to 
manipulate,  the  grinder  is  clamped  by  the  sleeve  in  the 
vise,  as  shown,  and  the  operator  takes  the  work  to  the 
grinder. 

In  Fig.  12  is  shown  a  Baker  double-spindle  cylinder- 
boring  machine.  The  surface  of  the  cylinders,  which 
bolts  to  the  crank  case,  is  milled  in  the  first  operation  on 

a  heavy  Brown  &  Sharpe  vertical  miller.  In  tlie  boring' operation  this  surface  is  bolted  to  the  boring-jig  plate 
A,  which  slides  against  stops  in  the  jig  body  B  and  is 
damped  in  place,  as  shown.     Two  plates  A  are  employed. 

with  the  lower  or  open  end  outward.  It  is  trued  by 
the  inside.  The  open  end  is  faced  and  bored  to  a  deptli 
of  about  %  in.,  a  flange  projecting  inwardly  being  pro- 

vided on  the  casting  for  this  purpose.  This  operation 
takes  about  5  min. 

The  wristpin  hole  is  then  bored  on  the  Baker  drilling 
machine.  Fig.  13.  The  bored  and  faced  end  of  the 
piston  is  centered  on  a  seat  at  B,  against  which  it  is 
forced  by  the  handwhecl  and  screw  C.  The  sliding  plug 

D  is  provided  with  a  wedgelike  fork  on  its  inner  ex- 
tremity. This  fork  squares  up  tlie  bosses  on  the  inside 

of  the  piston,  bringing  the  piston  in  correct  position  so 
that  the  wristpin  hole  will  pass  through  the  ceuter. 
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For  burning,  the  pistons  are  chuokod  against  a  seat 
similar  to  that  used  in  the  drill  jig  in  Fig.  13^  with  this 
exception :  An  eye-bolt  passes  through  the  hollow  spin- 
dje  of  the  Jones  &  Lamson  lathe,  and  a  pin  passed 
through  the  wristpin  hole  enters  this  eye-bolt.  At  the 
rear  end  the  eye-bolt  is  provided  with  a  thread  and 
handwheel  to  draw  the  piston  to  the  seat. 

The  exterior  is  turned  0.010  in.  oversize  for  grinding. 
The  turning  operation  covers  two  roughing  cuts  on  the 

FIG.   IG.    PARTLY  ASSEMBLED  SLX-CYLL\'DER   MARINE  ENGINE 

body,  roughing  the  three  ring  grooves  and  the  three 
oil  grooves,  finishing  the  three  ring  grooves,  facing  the 
end  and  centering  the  end  for  the  grinding  operation- 
all   of   which   takes   about   20   min.   on   a    fi-in.   piston. 

ate  budding,  and  each  testing  base  is  provided  with  a 
water-brake  dynamometer  built  by  the  t«mpany.  An  ex- 

terior view  of  this  dynamometer  is  shown  in  Fig.  17. Within  the  casing  and  secured  to  the  central  shaft  is 
a  rotor  that  is  a  circular  casting  with   radial   jKwkets 
on  each  side.     On  the  periphery  also  there  are  rwckets. 
The  brake  is  supplied  with  water  from  any  convenient 
source.     The  water  is  thrown  from  the  side  and   face 
pockeis  of  the  rotor  into  corresponding  reversed  pockets 

in    the   casing  and   side  plates.     The 
force  with  which  the  water  is  thrown  is 
in  proportion  to  the  speed  of  the  rotor, 
and  its  impact  tends  to  rotate  the  cas- 

ing.   Flat  plates  between  the  rotor  and 
the  end   plates  are  adjustable  to  and 
from  the  center  of  the  shaft  and  serve 
to  cut  off  the  amount  of  water  thrown 
from  the  rotor,  thus  regulating  the  re- 

sistance, which  can  further  be  regulated 
by  varying  the  amount  of  water  admit- 

ted.    The  torque  arm,  at  the  left,  is 
31.1.52   in.  long.     It  is  attached  to  a 
weighing  scale  of  any  convenient  type. 
The  length  of  the  torque  arm  simpli- 

fies the  calculation  of  the  power  deliv- 
ered by  the  engine,  the  formula  being Pounds  pull  X  r.p.m.  _ 

2,000  ~  "^• 

When  the  test  has  been  satisfactorily 
concluded,    the    engine    is    disassem- 

bled,  and   examined   to   see   the  con- 
dition after  test.     The  various  parts  are  then  cleaned,  the 

engine  reassembled,  painted,  bolted  to  skids  and,  if  for 
foreign  shipment,  boxed. 

Patten:as  for  a  Gas»E^Eagiirae 
C^^Iiinider  and  Head 

By  H.  E.  McCr.\y 

There  are  as  many  ways  of  making  gas-engine  cylinder 
and  cylinder-head  patterns  and  core  boxes  as  there  are 
engine  builders  in  the  countr\%  and  it  is  no  extraordinary 
occurrence  to  see  several  kinds  of  patterns  in  one  plant. 
The  idea  of  this  contribution  is  n"ot  to  outline  a  standard 
method,  for  conditions   differ   widely,   but   to   illustrate 

PIG.  17.    STERLING  WATER  DYNAMOMETER 

In  Fig.  14  are  shown  the  grooving  tools.  These  are 

similar-  to  milling  cutters  with  coarse-pitch  teeth.  On 
the  in.side  they  are  keyseated  to  prevent  their  turning 
on  the  bar.  Collars  space  them  the  correct  distance 
apart.  It  will  be  noticed  that  the  oil  grooving  tools — 
that  is,  the  broad  one  in  the  center  and  the  two  to  the 

left — are  of  smaller  diameter  than  the  ring  grooving 
tools. 

In  Fig.  15  the  turning  and  facing  tools  are  illustrated. 
In  Fig.  16  is  shown  a  partly  assembled  six-cylinder  110- 
to  140-hp.  Sterling  engine.  This  illustration  gives  some 
idea  of  the  compact  manner  in  which  tlie  mechanism  is 
housed. 

After  assembling,  all  Sterling  engines  are  given  a  run- 
ning test  from  one  to  two  days  or  longer,  depending  on 

circumstances.     The  testing  department  is  in  a  scpar- 

FIG.    1.      THE    CYLINDER    CASTING 

what  we  have  found  after  considerable  experience  to  be 
the  best  and  cheapest  way. 

In  Fig.  1  is  shown  an  example  of  a  common  type  of 
cylinder  casting.  It  is  cast  separate  from  the  engine 
bed.    With  a  few  variations  in  shape  and  ports,  we  find 
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it  typical  of  "two-piece"  engine  construction.  The 
pattern  is  parted  along  the  center  line  AA  and  has  six 

core  prints.  Two  of  these  support  the  cylinder-barrel 
core,  which  is  a  straight  round  core.  The  igniter  port 
core  I  is  locatecL  for  convenience  in  setting,  in  the 

drag  and  is  held  down  by  the  cylinder-baiTel  core,  as 
it  projects  through  the  water-jacket  core.  It  is  also  a 
straight  core,  but  has  one  end  rounded  to  conform  to  the 

PIG.   2.     THE   WATER-JACKET   CORE   BOX 

barrel  core.  The  water-jacket  core  is  made  in  halves 
and  is  supported  at  three  points — the  filler  hole  at  W 
and  the  ports  BB,  later  pipe  tapped  and  plugged. 

The  cylinder  head  is  held  in.  place  by  six  bolts,  and 
between  each  pair  of  bolt  lugs  is  a  water  core  //  to 
allow  water  to  circulate  around  the  cylinder  head.  The 

water-jacket  core  box  is  seen  in  Fig.  2,  which  shows 
how  these  cores  are  formed  without  loose  pieces.  The 
semicircular  section  BC  forms  the  outside  of  the  cylinder 
barrel  and  rests  in  each  end  of  the  box.  It  is  of  course 

removable  to  allow  tucking  and  to  draw  the  box  off  the 
core  when  completed.  Before  the  core  is  rapped  out  of 
the  box,  however,  a  half-round  cast-iron  drier  is  inserted 
in  place  of  BC,  preventing  any  sag  that  might  other- 

wise take  place  in  baking. 

The  water-port  cores  II  are  formed  by  openings  cut 
in  the  solid  box  and  are  arranged  in  such  a  way  as  to 
draw  out  with  the  main  core.  The  pieces  P,  which  would 
prevent  drawing  if  solid  with  the  box,  are  fastened  to 
the  plate  at  the  end  of  BC  and  lift  out  with  it.     Tliey 

C.iDryer/fmy 

PIG.    3.     THE    CYLINDER- 
HEAD    CASTING 

Sec+ionO-O 

Fig.    4.      CYLINDER-HEAD 
CORE    BOX 

also  act  as  squaring  strips,  to  maintain  the  bosses  solid 
with  BC  at  the  proper  angles.  The  water  cores  H  do 
not  have  prints  on  the  pattern,  nor  do  they  touch  the 

mold,  as  they  project  only  t'g-  in.  bej'ond  the  finished 
dimension  of  the  cylinder  face.  Even  though  filled  over 
on  the  rough  casting,  the  roughing  cut  over  the  face 
opens  them  up.  With  a  four-bolt  head,  the  bolt  lugs 
located   at   45    deg.    from    a   vertical    center    line — the 

customary  spacing — the  core  box  is  even  simpler,  as  the 
pieces  P  do  not  interfere  with  drawing  the  core.  The 

splash  guard  *S'  is  dovetailed  into  the  box  and  draws  out 
with  the  core,  this  being  the  only  loose  piece  in  the  box. 
The  illustration  shows  the  cope  half  of  the  box;  the  i?- 
nited-core  boss  I,  Fig.  1,  is  fastened  in  the  other  half. 

The  drag,  or  igniter-pad,  half  of  the  jacket  core  is 
set  in  the  mold  first,  then  the  igniter  core  through  its 
opening,  followed  by  the  barrel  core  and  the  cope  half 
of  the  jacket  core.     No  chaplets  are  required. 

The  cylinder  head  is  illustrated  in  Fig.  3.  It  will 
be  noticed  that  the  water  circulates  over  the  top  of  both 
inlet  and  exhaust  ports  and  completely  around  the  valve 
bosses.  This  construction  was  adopted  for  two  reasons^ 
the  better  cooling  afforded  the  valve  stems  and  the 
preservation  of  the  paint  over  the  e.xhaust  port.  The 
water-port  cores  are  also  marked  H.  Tliey  register  with 
the  cylinder  water  ports. 

The  cylinder-head  pattern  is  parted  at  AA,  the  center 
line  of  the  valve  ports  and  pads.  The  cylinder  step, 
or  finished  side,  which  is  the  drag  half  of  the  other  half 
carrying  the  valve  bosses,  lifts  with  the  cope  and  is  drawn 
out  of  it.  This  arrangement  is  for  convenience  in  core 

sotting  and  closing  the  mold.  The  inlet-  and  exhaust- 
port  cores  are  supported  by  two  prints  each — at  /  and 
/'  and  E  and  E'  respectively.  These  are  made  in  half 
boxes  and  pasted  together  tefore  setting. 

The  water-jacket  core  is  located  by  the  print  U.  The 
core  box.  Fig.  4,  is  a  solid  box  with  open  top,  the  blocks 
forming  the  ports,  bolt  lugs  being  glued  in  place.  The 
radius  over  the  top  is  formed  by  the  cast-iron  drier  ring 
H  set  in  place  after  the  sand  is  well  tucked.  The 
section  of  the  drier  ring  is  approximately  that  of  a  fillet, 
as  shown  in  Fig.  4.  The  core  is  struck  off  and  slicked, 
then  rapped  out  on  the  drier  ring,  which  prevents  any 
warping  and  permits  easy  handling  of  an  otherwise 
delicate  core. 

The  port  cores  are  set  into  the  drag  first  and  the  water- 
jacket  core  over  them,  with  thin  sheet-metal  chaplets 
i)etween.  A  height  gage  is  provided  so  that  the  cores  are 
not  pressed  too  far  into  the  mold.  Four  chaplets  are 
then  placed  on  the  jacket  core  and  the  mold  closed. 

Clhiap  iGtmardl  for  Madhnirae  Tools 
By  Wii.li.\m  ToiiiJAY 

The  accompanying  illustration  represents  a  guard  for 
chips.     It  has  been   used   successfully  on  lathes.     The 

A   CHir   GUARD 

device,  which  is  clamjicd  with  the  tool  in  the  holder,  hardly 
needs  any  explanation. 
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:e\iriinig  for  SinmaM=SEop  Biv[.^.rfiinig§ By  .Toil NT  H.  Van  Deventer 

SYNOPSIS — This  article  takes  up  some  of  the 
practical  points  in  connection  with  the  construc- 

tion and  operation  of  shaft  hearings  and  tells  how 
to  make  simple  tests  of  the  quaUtij  of  the  lubricant. 

"How  are  you  getting  on  with  that  perpetual-motion 
machine,  Uncle  Billy?" 

"There  is  only  one  thing  now  left  to  be  overcome,  and 
then  the  machine  will  go." 

"And  what's  that.  Uncle  Billy  ?" 
"Oh,  just  friction." 
Friction  is  the  curse  of  the  perpetual-motion  inventor, 

and  it  is  indeed  more  or  less  of  a  nuisance  in  the  shop 

a  case  of  three,  or  even  two,  bearings  on  a  bedplate.  Un- 
less the  section  of  this  plate  is  extremely  rigid,  any  me- 

chanic will  know  that  it  can  he  easily  sprung  out  of 
shape  to  suit  the  lack  of  level  or  flatness  level  of  the 
floor  on  which  it  is  placed.  It  is  almost  impo.ssible  to 
line  up  three  bearings  upon  a  single  shaft  without  pro- 

ducing more  or  less  of  this  binding,  which  is  the  reason 
that  the  sale  of  flexible  couplings  is  on  the  increase.  Even 
the  use  of  self-aligning  bearings  does  not  do  more  than 
make  it  easier  for  the  shaft  to  bend  under  these  con- 

ditions. The  remedy  in  a  case  of  this  kind  is  to  use  a 
flexible  coupling  and  self-aligning  bearings,  dividing  the 
work  between  two  shafts,  as  shown  at  C  in  Fig.  1.  This 
arrangement  costs  more  than  the  arrangement  shown  at 

FIG.    1.     SELF-ALIGNING  BEARINGS  AND   A   FLEXIBLE  COUPLING   MAKE  BEARING   FRICTION  A   MINIMUM 

A  and  B — three  rigid  bearings  on  one  shaft  are  certain  to  result  in  loss  of  power.     C  and  D — four  self-allgnlnK 
bearings  and  a  flexible  coupling   increase   the   first  cost,   but  pay  dividends 

anyway,  except  in  the  case  of  pulleys  and  belts,  where 
it  is  quite  desirable  to  have  a  fair  share  of  it.  Like  all 
other  evils,  it  has  its  u.ses ;  but  like  most  other  evils, 
it  is  easier  to  make  use  of  its  advantages  than  it  is  to 

minimize  its  disadvantages.     And  then  if  it  weren't  for 

A;  but  the  man  wlio  is  going  to  use  this  outfit  will  pay 
the  difference,  if  its  disadvantages  are  properly  explained 
to  him. 

Friction  is  blamed  for  a  lot  of  things  of  this  kind  that 
really  should  not  be  laid  at  its  door.    As  a  matter  of  fact, 

Fig. 

FIGS.   2   TO  4.    VARIOUS  TESTS  OF  OILS  TO  DETERMINE  PRESENCE  OF  IMPURITIES 

Fig    2   Testing  oil  for  solid  impurities.     A — Thin   the  oil  with  kerosene.     B — Strain  through  filter  paper.     C — Wash  the 
oil  through  with  pure  kerosene.     D — Examine  the  Alter  paper  for    a    residue    of    solid    particles.       Fig.    3 — Testing    oil    for 
the  presence  of  acid      A   Put  a  drop  of  oil  on  a  polished  brass  sheet.    B — A  green  spot  on  the  brass  after  several  days  denotes 
acid  in  the  oil.     Fig.  4   Testing  oil  for  the  presence  of  resins.     A — Put  some  oil  In  a  saucer  and  leave  in  a  warm  place  for 
several  days.     B^ — It  a  crust  forms,  it  shows  the  presence  of  resins 

friction,  the  oil  dealers  would  lose  their  jobs  and  the 
price  of  gasoline  would  go  up  another  notch  to  keep  up 
the  general  average. 

A  good  deal  of  the  friction  that  is  ordinarily  attributed 
to  bearings  is  in  reality  actual  mechanical  binding.  Take 

the  reason  that  many  shafts  run  at  all  is  tecause  they 

possess  enough  flexibility  to  let  them  turn  the  c-omers 
imposed  upon  them  by  bearings  that  are  out  of  line. 
When  a  bearing  heats  up  because  something  of  this 

kind  is  the  matter  with  it,  conditions  are  wrong  and 
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should  be  changed,  but  the  mere  fact  that  a  bearing  gets 
hot  does  not  indicate  that  anything  serious  is  the  matter. 
A  modern  theory  has  it  that  the  liotter  a  bearing  be- 

comes the  more  efficiently  it  runs  and  the  less  power 
it  wastes  in  friction.  If  made  properly,  bearings  can  be 
run  hot  enough  to  fry  an  egg  upon  their  surface,  and 
yet  this  heat  need  not  be  the  cause  of  alarm.  However, 

this  is  true  of  the  fast-running  shafts  that  rotate  one  or 

more  thousands  of  revolutions  per  minute.  When  the  ■ 
slower-moving  small-shop  bearings  get  hot  enough  for 
culinary  purposes,  it  is  time,  ordinarily,  to  do  some- 

thing with  them. 
A  hot  bearing  may  be  caused  by  lack  of  proper  lubri- 

cation or  by  lack  of  sufficiently  good  workmanship,  and 

sometimes,  not  inf  requentl}',  it  is  due  to  a  lack  of  kuowl- 

FIG.   5.    A  SIMPLE  SHOP  TEST  FOR  VISCOSITY 

A — Place  a  drop  of  the  oil  on  the  ball  of  the  thumb. 
B — If  you  can  squeeze  out  the  "slippery  feel"  by  rubbing  a short  time,  the  oil  lacks  lubricating  qualities 

FIG.   6.    TESTING  OIL   FOR  THE  PRESENCE  OF   SULPHUR 

A — Put  a  quantity  of  oil  into  each  of  two  glass  vessels. 
B — Heat  one  of  the  samples  to  300  deg.  F.  and  maintain  this 
temperature  for  15  min.  C — If  the  heated  sample  turns  darker 
than  the  original,  it  indicates  the  presence  of  sulphur 

edge  on  the  part  of  the  man  who  designed  the  bearing 
and  who  made  it  too  small  for  the  load.  In  tlie  majority 
of  cases,  however,  trouble  is  usiially  traced  to  a  lack  of 
proper  lubrication. 

Thus,  the  first  and  greatest  rule  in  caring  for  small- 
shop  bearings,  and  in  fact  any  other,  is  to  keep  them 
liibritated  with  a  lubricant  of  good  quality,  suitable  for 
the  work  that  they  have  to  do. 

Of  course,  there  are  people  who  simply  will  not  oil  a 
machine,  out  of  general  principles,  I  suppose,  these 

people  usually  not  being  the  ones  who  pay  for  the  ma- 
chines in  the  first  place.  Then  there  are  otiiers,  and 

more  of  them,  who  do  not  neglect  to  oil  machines  on 
principle,  but  because  of  forgetfulness.  The  injury  done 

by  one  of  tliese  fellows  is  as  bad,  however,  and  the  ag- 
gregate damage  is   much  greater.     I   have   seen   shops 

(and  big  ones,  too)  where  a  machine  that  was  in  com- 
mon use  by  a  number  of  men  went  oilless  because  each 

one  would  look  to  the  next  fellow  to  oil  it. 

The  crudest  oiling  device  that  exists  is  the  "oil  hole" 
to  which  oil  is  applied  with  a  squirt  can.    The  use  of 

FIG. 

TESTING   THE    "NEUTRALITY"    OF    GREASE 
A — Melt  a  quantity  of  the  grease.  B — Test  with  litmus 

paper.  It  blue  litmus  paper  turns  red,  it  indicates  acid;  If  red 
litmus  paper  turns  blue,  it  indicates  alkalies.  A  very  slow 
change  of  color  indicates  a  neutral  grease 

FIG.    S.    TESTING   GREASE   FOR   VOLATILE   MATTER 

A — Weigh  a  quantity  of  grease  on  a  sensitive  balance. 
B — Heat  at  200  deg.  F.  for  2  hr.  C — Weigh  again.  The  dif- 

ference in  weight  is  an  indication  of  the  amount  of  volatile 
matter,  such  as  benzine,  naphtha,  etc.,  in  the  grease 

FIG.  9.    TESTING  A  GREASE  FOR  "FILLING" 
A — Melt  some  grease  in  a  test  tube.      B — A  cloudiness  at  the 

bottom  of  the  tube  indicates  soap  or  other  filling 

the  word  "engine  lathe"  is  almost  a  slander  on  the 
steam  engine,  for  no  matter  how  depraved  and  lost  to 
hope  be  the  designer  of  an.  engine  he  still  retains  a 
certain  sense  of  shame  that  prevents  him  from  teetotally 

ruining  the  design  of  his  engine  by  providing  for  squirt- 
can  lubrication.  No,  indeed,  he  puts  on  sight-feed  oilers, 
even  on  farm  engines  in  which  the  bearings  are  not 
scraped.     What   a   pity    to   see   excellent   workmanship 
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wasted  on  hardened  and  ground  spindles  and  high-grade 
bronze  bushings  such  as  we  find  in  maehine  tools  and 
then  to  think  that  the  lubrication  and  like  of  these  ex- 

pensive bearings  are  left  to  the  chance  finding  of  a 
squirt-can  hole !  When  you  get  a  machine  in  which  the 
important  bearings  have  been  mistreated  in  this  way,  do 
yourself  a  favor  by  tapping  out  the  holes  and  adding 

PIG.  10.    TESTING  GREASE  FOR  TALLOW  AND  GtTMS 

A — Place  .some  pieces  of  copper  wire  in  a  concentrated 
solution  of  nitric  acid.  B — Add  some  grease  and  stir.  C — 
After  an  hour  the  ingredients  will  arrange  themselves  as 
shown 

sight-feed  oil  cup.s,  incidentally  crediting  yourself  for 
this  act  by  adding  a  couple  of  years  to  the  probable  life 
of  the  machine  on  your  depreciation  sheet. 

An  article  of  this  length  is  a  small  place  to  cover  the 
big  subject  of  bearings,  even  for  small  shops.  The  man 
who  is  interested  in  the  design  and  operation  of  bearings 

will  find  this  subject  fully  covered  in  the  "American 
Machinist  B«ariiig  Book."  So  I  will  use  this  space  for 
pointing  out  certain  simple  tests  for  oils  and  greases — 
tests  which  need  not  be  made  in  the  laboratory,  but  which 

can  be  made  in  Mrs.  Small-Shop  Man's  kitchen,  if  nec- 
essary. 

HEafteiPBnittent  Spiral  Geexrs 
By  D.  Watson 

The  illustration  shows  the  developed  layout  of  double- 
lead  intermittent  spiral  gears  on  the  pitch  line.  These 
double-lead  spiral  gears  were  used  on  a  special  machine 

INTERMITTENT    SPIRAL    GEAR 

for  milling  work  that  had  15  lugs  about  2  in.  apart  in 

a  straight  line.  They  were  too  far  apart  to  let  the  cut- 
ter run  idle  over  the  spaces  at  the  regular  cutting  feeds. 

These  gears  made  it  possible  for  the  table  to  run  inter- 
mittently, slowly  when  milling  the  lugs  and  fast  across 

the  spaces. 

It  will  be  notic'ed  that  the  teeth  on  the  driver  gear 
are  cut  on  angles  of  75  and  45  deg.  wiUi  its  axis,  and 
the  teeth  on  the  driven  gear  are  15  and  45  deg.  with  it« 
axis.  When  the  75-deg.  teeth  on  the  driver  gear  are  in 
mesh  with  the  15-deg.  teeth  on  the  driven  gear,  the 
driven  gear  revolves  slowly;  but  as  soon  as  the  45-deg. 
teeth  of  the  driver  gear  are  in  mesh  with  the  45-deg. 
teeth  on  the  driven  gear,  the  driven  gear  revolves  fast. 

It  is  understood  that  the  driver  gear  revolves  at  a 
constant  speed,  only  the  driven  gear  changing  speeds.  The 
full  lines  show  the  gears  complete;  the  dotted  lines  show 
the  part  of  the  teeth  that  must  be  removed  with  an  end 
mill  to  allow  freedom  in  turning. 

FeatHer-Pinning  Jig 
By  M.  a.  Bowybr 

Fig.  1  shows  what  is  known  as  a  feather-pinning  jig. 
Into  the  holes  drilled  in  the  pieces  rivets  are  driven  and 

riveted  over.  The  work  consists  of  three  pieces — A,  B  and 
C.  The  piece  B  is  made  of  is-in.  cold-rolled  steel,  with  a 
^-in.  hole  drilled  and  reamed  in  it  and  a  hub  14  in.  in 
diameter  on  each  end.  These  hubs  are  as  long  respectively 
as  the  thicknesses  of  the  pieces  .1  and  C,  which  have  a  Vi- 
in.  hole  reamed  to  tit  over  the  hubs.    The  important  stop- 

D;QGfsp 

^-Jig  Lid  FOit 

StudQ 

FEATHER-PINNING    JIG 

ping  point  on  the  piece  .-1  is  shown  in  contact  with  the 
stud  D.    The  locating  point  of  the  piece  C  is  the  hole  E. 

This  jig  was  first  made  with  a  solid  stud  at  E,  but  the 
workmen  had  trouble  getting  the  work  off,  owing  to  the 
extremely  snug  fit  in  the  hole  and  also  on  account  of  the 

thin,  springy  material.  These  unsatisfactory  ̂ conditions 
were  improved  upon,  as  shown. 

The  device  now  consists  of  a  cam  arrangement  that 

allows  the  locating  stud  to  drop  out  of  the  hole.  The  small 
hole  of  the  part  G  is  lapped  to  tit  the  locating  stud  H 

snugly.  The  lever  J  is  shown  by  full  lines  in  the  position 
it  has  when  the  work  is  loaded  and  by  the  dashed  line 
when  the  work  is  unloaded.  <   

It  is  not  good  policy  to  use  a  screw  against  as  thin  a 

piece  as  A,  so  the  clamping  of  this  part  on  the  stud  D 
is  done  by  the  screw  Jj  acting  on  the  pin  M.  The  stud  N 
has  a  tenon  turned  on  one  end,  driven  into  the  jig  and 

held  by  the  screw  P.    The  handle  K  is  used  to  raise  the  lid. 
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By  Eobebt  Mawson 

SYNOPSIS — l7i  this  article  are  shown  the  tools 
for  madiining  the  head,  tailstock  and  apron  of 
a  turret  lathe.  The  fixtures  used  in  boring  the 
head  and  tailstock  are  provided  with  long  guide 
bearings.  Slip  bushings  are  furnished  to  guide 
the  bars  during  the  rough-  and  finish-boring 
operations.  The  drilling  jigs  for  the  head  are 
supplied  with  locating  plugs  so  that  the  holes 
are  machined  in  alignment.  The  apron  jig  locates 
the  rough  casting  after  the  bar  has  been  machined 
and  is  provided  with  a  cover. 

On  page  1007,  Vol.  44,  is  shown  a  turret  lathe  made  for 
the  Eeed-Prentice  Co.  by  the  Blake  &  Knowles  Steam 
Pump  Works,  East  Cambridge,  Mass.  In  this  article  are 
illustrated  some  of  the  tools  for  machining  important 

parts  of  these  lathes.  The  fixture  used  in  boring  the  head 
is  designed  with  supports  at  each  end  and  in  the  center. 
The  planed  base  of  the  casting  is  located  against  pins 
and  screw  poppets  tightened  against  bosses  to  hold  the 
casting  against  strains.  Straps  hold  the  casting  securely 
during  the  boring  oi>eration.  In  the  jigs  employed  in 
drilling,  plugs  fit  into  the  bored  holes  to  produce  the 
desired  alignment. 

The  tailstock  boring  jig  has  straps  and  setscrews  to 
hold  it  in  the  fixture  after  it  has  been  located  by  pins. 
In  this  tool  the  same  design  of  boring  bearings  to  obtain 

good  alignment  is  observed  as  was  shown  in  the  head- 
boring  fixture.  The  jig  for  the  apron  is  provided  with 
a  cover  and,  after  the  casting  has  been  accurately  placed 
and  clamped  in  the  tool,  is  held  down  with  swinging 
bolts.  It  will  be  observed  that  this  latter  is  provided 
with  substantial  legs  forming  an  integral  part  of  it. 

F16.  6  FIG-  8 
JIGS  AND  FIXTURES  USED  IN  MACHINING  A  TURRET-LATHE  HEAD,  WITH  WORK  SHOWN  IN  POSITION 

FIGS.    2    AND    2-A 

Operation — Boring  the  head,  Fig.  1.  The  planed  casting  is 
located  against  pins  and  held  down  with  straps.  Screw,  pop- 

pets are  then  tightened  against  bosses  to  assist  in  holding 
the  casting  against  the  boring  strains.  The  bars  are  guided 
at  each  end  and  through  a  bracket  in  the  center. 

Holes  Machined — One  5-in.,  one  2^-in.,  one  414-in.  and  one 
5% -in.   bored. 

FIGS.    3    AND    3-A 

Operation — Drilling  holes  in  base  of  head,  Fig.  1.  The 
jig  is  placed  on  the  planed  base  of  the  casting  and  forced 
back  against  an  adjustable  stop  with  a  setscrew. 

Holes  Machined — Four  il-in.  drilled. 

FIGS.    4    AND    4-A 

Operation — Drilling  holes  at  end  of  head,  Fig.  1.  Jig  is 
located  by  a  4.122-in.  plug  that  fits  into  the  4'4-in.  bored 
hole.  On  the  right-angle  side  of  the  Jig  a  plate  rests  against 
the  planed  base,  thus  locating  the  jig. 

Holes  Machined — Four  ̂ /oi-in.  drilled  and  one  1^-in.  spot- drilled  and  reamed. 

FIGS.    6    AND    6-A 
Operation — Boring  tailstock.  Fig.  5.  The  machined  casting 

is  located  by  stops  and  held  down  by  setscrews  on  the  sides 
and  straps  on  the  upper  surface.  The  boring  bars  are  guided 
at  both  ends  by   boring  tool-steel   hardened   bushings. 

Holes  Macliined — One  4'4-in.  bored  and  one  3% -in.  bored. 
The  end  of  the  latter  hole  is  tapped  for  %  in.  with  a  4-in.- 
12  U.S.P.  thread.  The  bars  on  this  fixture  are  arranged  with 
one-point  cutters. 

FIGS.    8    AND    S-A 
Operation — Drilling  and  reaming  apron,  Fig.  7.  The  milled 

casting  is  placed  on  adjustable  screws  and  held  down  by 
straps.  The  cover  of  the  jig  is  placed  in  position,  being  held 
with  nuts   on   bolts   fitting  into   slots. 

Holes  Machined — One  "/m-in.  drilled,  one  % -in.  spot-drilled 
and  reamed.  One  2^4 -in.  spot-drilled  and  reamed,  one  hole 
drilled  for  l%-in.-14  U.S.F.  threads,  one  IH-in.  spot  drilled 
and  reamed,  two  %-in.  drilled,  four  I's-in.  drilled  for  %-ln. 
U.S.F.    threads. 
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DETAILS  OF  JIGS  AND  FIXTURES  USED  IN  MACHINING  A  TURRET-LATHE  HEAD 
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By  A.  TowLEE 

The  Gray  &  Davis  Co.,  Boston,  Mass.,  has  recently 
designed  and  built  an  interesting  hardening  department 
in  connection  with  its  factory.  In  Fig.  1  is  shown  a 
plan  of  the  department. 

A  noteworthy  feature  of  the  arrangement  is  the  over- 
head trolley  for  conveying  to  the  various  furnaces  and 

tanks  the  parts  being  hardened.  The  trolley  is  also 
useful  for  carrying  the  compound  and  bone  to  the 
hopper,  from  which  they  can  be  dropped  down  to  the 
packing  bench  as   required. 
A  view  of  the  side  of  the  department  where  the 

muffles,  small  crude-oil  furnaces  and  lead  pots  are  placed 
is  shown  in  Fig.  2.  In  Fig.  3  are  illustrated  the 
cooling-oil  tank,  with  cooling  screen  over  it,  also  the 
motor-driven  blower  and  air  compressor.  In  front  of 
the  air  compressor  may  be  seen  a  number  of  tote  boxes 

with  parts  ready  for  hardening  or  heat-treating.  In 
front  of  the  oil  tank  and  screen  may  be  observed  the 

hot-potash  tank;  in  one  corner  is  the  steam  pipe  for 
heating  the  liquid.  This  hardening  department  was  de- 

signed after  much  investigation  on  the  subject  and  is  giv- 
ing good  satisfaction  under  regular  commercial  conditions. 

It  will  be  seen  that  provision  has  been  made  in  this 
plant  for  storage  of  both  stock  and  work.  This  is  a  feature 
worth  noting  as  the  space  is  large  enough  so  that  the  parts 
either  before  or  after  hardening  may  be  placed  in  stock 
and  drawn  upon  as  needed  thus  avoiding  any  delays. 
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■Hpo   Sileimt^Clhisiiini   Drive By  John  R.  Allen* 

SYNOPSIS — The  waterwheels  for  this  develop- 
ment were  designed  for  a  head  of  J,2  ft.  and  a 

speed  of  225  r.p.m.  Owing  to  lack  of  head,  their 
operating  speed  was  1^7  r.p.m.  By  connecting 
two  wheels  to  the  generator  shaft  through  silent- 
chain  and  sprocket  drive  the  speed  of  the  generator 
was  stepped  up  to  225  r.p.m. 

At  the  time  of  the  construction  of  the  present  tem- 
porary plant  the  Oxbow  Bend  power  house  of  the  Idaho- 

Oregon  Light  and  Power  Co.  presented  a  peculiar  en- 
gineering problem.  The  plant  is  located  near  Copper- 

field,  Ore.,  at  what  is  called  the  Oxbow  Bend  of  the 
Snake  River,  about  GO  mi.  north  of  Huntington.  It  is 
21/2  mi.  around  the  bend  of  the  river,  and  the  distance 

In  the  meantime  the  company  was  placed  in  the  hands 
of  a  receiver,  who  found  himself  very  much  handicapped 
for  lack  of  power.  There  was  al.so  a  possibility  tliat  if 
this  power  house  was  not  completed  the  company's  water rights  in  the  Snake  River  would  be  forfeited.  It  was 
desirable,  then,  that  this  construction  work  be  made  use 
of  as  far  as  possible  in  building  a  temporary  plant.  It 
was  at  this  point  that  I  was  called  on  to  advise  the 
company  in  regard  to  what  could  be  done  to  obtain 
power  from  the  Oxbow  plant  without  expending  any 
large  sum  of  money.  Tiie  amount  of  money  available 
made  it  impossible  to  build  a  dam,  as  originally  planned, 
or  to  buy  new  machinery.  The  problem  was  to  use  tlie 
construction  work,  the  waterwheels  and  the  generator 
already  owned  by  the  company  and  to  combine  them 
into  an  operating  power  plant  sufficient  for  the  purpose. 

FIG.  1.  A  GENERAL  VIEW  OP  THE  PLANT 

across  the  bend  at  the  narrowest  point  is  only  1,300  ft. 
Tlie  natural  fall  in  the  river  in  passing  around  the  bend 
is  21  ft. 

It  was  the  original  intention  to  build  a  dam  across  the 
Snake  River,  raising  the  water  so  as  to  give  a  head  of 
42  ft.  at  the  power  house.  The  tunnel  across  the  bend 
was  entirely  completed,  also  the  headgates  at  the  en- 

trance to  the  tunnel.  The  company  having  charge  of 
the  original  construction  had  also  purchased  the  water- 

wheels and  two  of  the  generators.  The  waterwlieels  had 
been  purchased  for  a  head  of  42  ft.,  at  which  their  speed 
would  be  225  revolutions.  At  this  point  in  the  con- 

struction the  company  was  forced  to  stop  operations, 
owing  to  lack  of  funds,  and  the  construction  work  was 
left  for  about  throe  years. 

•Professor  of  mechanical  englneerinif,  University  of  Mic'.i- iean. 

One  of  the  difficulties  was  in  the  fact  that  the  gen- 
erator was  designed  for  225  revolutions  and  must  be 

operated  at  that  speed.  The  waterwheels  at  21-ft.  head 
would  have  a  normal  speed  of  about  147  revolutions 
and  at  the  lower  head  would  develop  less  than  one-half 
the  horsepower  required  by  the  generator.  It  was  de- 

cided that,  if  possible,  the  experiment  would  be  tried  of 
driving  one  generator  from  two  waterwheels,  provided 

some  form  of  geared  drive  could  be  emploj'ed  to  give 
Ihe  proper  speed  ratio  between  the  generator  and  the 
waterwheels. 

The  first  consideration  was  the  use  of  large  miter 
gears.  These  were  seriously  studied,  but  were  given  up 
owing  to  tlie  difficulty  that  would  be  encountered  in 
the  gears  being  so  large  as  to  cut  into  the  tailrace  and 
prevent  a  proper  discharge  of  water  from  the  wheels. 
In  addition,  the  expense  of  very  large  gears,  such  as 
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would  be  necessary  in  this  case,  the  shafts  being  10  ft. 
9  in.  on  centers,  would  be  excessive.  Tliere  was  also 

suggested  the  possibility  of  using  a  crank  and  connecting- 
lod  drive.  This,  too,  was  rejected  owing  to  the  many 
difficult  problems  involved  in  construction  of  this  kind. 

the  concrete-steel  penstocks  in  which  are  located  the 
waterwheels.  The  wheels  consist  of  four  48-in.  wheels 
on  a  single  shaft,  there  being  two  such  sets. 

A  general  view  of  the  plant  is  given  in  Fig.  1.     One 
set  of  chains  and  the  generator  are  shown  in  Fig.  2. 

PIG.  2.    ONE  SET  OF  CHAINS  AND  THE  GENERATOR 

The  third  means  c6nsidered  was  a  silent-chain  drive, 
which  involved  less  expense  and  took  up  less  space  than 
any  other  form  of  drive  proposed.  In  laying  out  the 
temporary  plant  it  was  found  that  it  would  be  necessary 
to  lower  the  wheels  5  ft.  from  their  position  as  originally 
planned,  in  order  to  obtain  a  sufficient  head  of  water 
over  them  in  order  not  to  draw  air.  The  lowering  of 
the  wheels  brought  the  waterwheel  shaft  very  close  to 
the  floor  of  the  power  house,  but  by  the  use  of  a  chain 
drive  the  sprocket  wheels  were  reduced  to  so  small  a 

size  that  they  did  not  cut  into  the  engine-room  floor  to 
any  depth.  Previously  to  this  time  no  silent-chain  drive 

had  been  made  for  more  than'  1,250  hp.,  and  it  was  with 
some  misgivings  that  plans  were  made  involving  tlie 
transmission  of  5,000  hp.  The  question  of  using  so 
large  a  drive  was  taken  up  with  firms  making  chains  of 
this  type  and  the  contract  was  awarded  to  the  Morse 
Chain  Co.,  Ithaca,  N.  Y. 

The  hydraulic  tunnel  is  26  ft.  wide,  26  ft.  high  and 
1,300  ft.  long.  W[\en  the  plant  is  in  operation,  the 
velocity  of  the  water  through  tlie  tunnel  is  about  7  ft. 
per  sec,  with  a  loss  of  head  of  about  1  ft. 

A  temporary  tailrace  of  timber  and  steel  was  built 
to  carry  the  water  from  the  lower  end  of  the  tunnel  to 

Fig.  3  shows  a  layout  of  the  shafts,  sprockets  and  chains. 

The  power  house  is  built  of  monolithic  concrete  con- 
struction up  to  the  roof.  The  entrance  is  through  the 

roof.  This  construction  was  necessary,  as  at  times  of 
higli  water  the  power  house  may  be  submerged  to  a 
depth  of  8  ft.  above  the  operating  floor.  .  One  peculiarity 

o*»^   

FIG.   3.    LAYOUT  OF  SHAFTS,  SPROCKETS  AND  CHAINS 

of  this  plant,  however,  is  the  fact  that  during  periods 
of  liigh  water  the  level  of  the  headrace  rises  about  as 
much  as  the  level  of  the  tailrace,  so  that  an  approxi- 
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mately  uniform  head  of  water  can  be  obtained  at  tlie 
wheels  at  all  times. 

The  plant  has  now  been  in  operation  since  September, 
1914,  and  the  only  shutdown  that  has  occurred  has  been 
due  to  ice  trouble.  The  chains  have  given  satisfaction. 
The  operation  of  the  chains  is  almost  noiseless,  and  the 

sound  made  by  the  revolving  armature  of  tlie  gener- 
ator is  much  more  noticeable  than  the  sound  of  the 

chain.  In  tlie  drive  tlicre  are  eight  chains,  each  21  in. 

in  width  with  a  2-in.  pitch.  The  driving  sprockets  have 
71  teeth,  and  the  driven  sprockets  47  teeth.  The  dis- 

tance from  center  to  center  of  the  shafts  is  129  in.  The 

linear  speed  of  the  chain  is  1,765  ft.  per  min.  The  main 
shafts  are  15  in.,  and  the  main  bearings  are  15x30  in. 

Each  sprocket  is  supported  with  a  ring-oiling  main  bear- 
ing close  to  the  sprocket  at  each  end.  From  the  first 

day  upon  which  the  plant  started,  the  chains  and  oper- 
ating mechanism  have  run  without  difficulty  of  any  kind. 

By  R.  M.  Sherman 

Each  builder  of  large  marine  engines  has  his  own  opinion 
as  to  how  a  crankshaft  should  be  made.  While  it  is  by 

no  means  difficult  to  build  crankshafts,  it  is  quite  a  differ- 
ent matter  to  produce  one  that,  when  finislied,  will  be  of 

and  the  exact  source  will  be  difficult  to  find.  If  the  crank- 
shaft does  not  run  true  and  the  pins  are  out  of  line  with 

the  .shaft,  it  is  almost  impossible  to  line  an  engine  up  cor- 
rectly, thus  impairing  the  efficiency  of  the  engine  and  in- 

creasing the  fuel  bill. 

One  of  the  many  results  of  a  faultily  built  and  machined 
crankshaft  will  be  hot  bearings,  which  are  a  source  of 
much  annoyance  to  the  engineer,  l)esides  interfering  seri- 

ously with  the  performance  of  the  engine,  and  which 
might  result  under  certain  circumstances  in  the  loss  of  a 
ship.  It  is  therefore  of  the  utmost  importance  that  the 
building  and  machining  of  a  large  marine-engine  crank- 

shaft should  be  intrusted  only  to  mechanics  who  have  had 
experience  along  this  line. 

Quite  frequently  the  crank  webs  are  delivered  rough- 
forged  in  the  machine  shop.  In  such  cases  the  first  oper- 

ation is  to  ascertain  if  there  is  sufficient  stock  left  so  that 

the  webs  will  machine  true  to  drawing  size,  which  is  de- 
termined by  a  sheet-steel  templet.  After  this  has  been 

done,  the  crank  webs  are  placed  on  a  planer  or  miller  and 
machined  to  the  required  thickness. 

Since  the  web  is  a  solid  mass,  as  shown  in  Fig.  1,  it 
would  require  considerable  time  to  drill  and  bore  it  for  the 
shaft  and  pins.  To  avoid  this,  two  %-in.  holes  are  drilled 
for  a  starting  point,  and  then,  with  an  acetylene  cutting 
outfit,  holes  are  cut  about  2  in.  smaller  in  diameter  than 
the  given  size,  thus  allowing  ample  stock  for  finishing 
on  the  boring  mill  and  taking  care  of  eccentric  cuts. 

FIGS.  1  TO  7. 
Fie.7 

THE  CRANK  WEBS  AND  HEATING  DEVICES 

100  points  excellence  and  that  will  render  unfailing  ser- 
vice. The  heart  of  a  ship  is  its  propelling  machinery; 

and  if  it  has  a  reciprocating  engine,  the  crankshaft  is  a 

basic  factor  of  this  heart.  If  the  alignment  of  the  fin- 
ished crankshaft  is  poor,  chronic  trouble  will  soon  develop 

All  burrs  are  removed,  after  which  the  crank  webs  are 

carefully  laid  out,  assembled  in  pairs  and  clamped  rigidly 

togetlier,  as  in  Fig.  2.  They  are  placed  on  a  vertical  bor- 

ing mill,  where  they  lire  accurately  set  and  bored.  Key- 
ways  are  cut  and  clamps  changed  to  tlie  inside  of  holes 
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without  disturbing  the  position  of  the  webs,  as  in  Fig.  3. 
The  next  operation  is  to  slot  the  ends  and  sides  parallel 
with  the  bore,  or  at  right  angles  with  the  face.  To  obtain 
good  results  after  the  shaft  has  been  shrunk  together,  this 
work  must  be  done  accurately.  The  webs  are  then  disas- 

sembled, outside  corners  well  rounded  and  a  guide  block 
fitted  to  the  keyways  in  both  the  webs  and  the  shafts. 

To  produce  a  ma.ximum  grip  of  about  20.000  lb.  per 

pq.in.  on  the  crankshaft  and  pins,  which  from  past  expe- 
rience has  proved  satisfactory,  the  pins  and  shaft  are 

Having  shrunk  a  pin  in  each  web,  as  shown  in  Fig.  6, 
two  angle  plates  are  set  on  a  platen.  Fig.  8,  and  the  other 
web  heated  and  shrunk  on.  This  operation  insures  accu- 

rate alignment  for  the  shaft  and  pins,  if  all  previous  oper- 
ations have  been  skillfully  executed.  As  there  is  a  keyway 

in  both  the  web  and  the  shaft,  a  guide  block  that  has 
been  previously  fitted  to  both  is  used  to  keep  the  keyways 
and  the  shaft  holes  in  line. 

As  will  be  seen  from  Fig.  9,  one  shaft  is  shrunk  in  each 

web,  after  which  the  ke"s  are  accurate!"  fitted  and  driven 

FIS.IE 

Z  Double  enira  hemy 

pipe  supports  snugly 
filled 

PIGS.  8  TO  12.     BUILDING  UP  THE  COMPLETE  CRANKSHAFT 

turned,  for  each  inch  of  diameter,  0.001  in.  larger  than 
the  bore  of  the  web.  In  this  case  the  bore  is  18  in.  and 

the  shaft  is  turned  18.018  in.  This  practice,  of  course, 

applies  to  solid-steel  shafts  and  pins  and  to  webs  made 
of  forged  steel.  Should  the  shafts  and  pins  have  an  axial 

Jiole  through  them,  the  allowance  should  be  slightly  in- 
creased, owing  to  the  fact  that  the  hollow  shaft  is  more 

compressible. 

To  insure  an  even  temperature,  which  is  of  vital  im- 
portance, the  webs  are  placed  in  a  sheet-steel  box  made 

expressly  for  this  purpose.  The  arrangement  may  be 

seen  in  Fig.  4.  Gas  pipes  fitted  with  burners  about  21/^ 
in.  apart,  to  suit  the  shape  and  size  of  the  piece  to  be 
expanded,  are  placed  in  the  box  and  around  the  web,  as 
shown.  In  the  center  of  the  bore  is  fixed  a  vertical  pipe 

that  has  a  number  of  burners  diffusing  heat  in  all  dii'ec- 
tions.  The  pipes  are  connected  to  the  gas  main,  and  the 
flow  is  regulated  by  the  valve,  as  the  case  may  require. 

The  construction  of  the  burners,  which  are  simple  and  in- 
expensive, is  illustrated  in  Figs.  5  and  7.  With  an  outfit 

of  this  kind  the  temperature  of  the  webs  is  quickly  and 
evenly  raised  to  any  reasonable  point. 

The  temperature  to  which  crank  webs  should  be  raised 

in  a  shrink  fit  for  clearance  in  assembling  should  not  ex- 
ceed 600  deg.  F.  and  .should  be  slightly  less  when  handling 

facilities  are  good.  When  the  web  has  been  expanded 
sufficiently,  the  crankpin  is  placed  in  position  and  the  tem- 

perature of  the  web  reduced  by  an  even  application  of 
cold  water. 

home  with  a  heavy  maul.  The  other  section  is  then 
shrunk  in,  and  the  open  ends  of  the  webs  are  damped, 

as  in  Fig.  10.  As  there  is  no  room  to  use  a  maul,  a  screw- 
jack,  Figs.  10  and  11,  made  especially  for  driving  these 

keys,  is  used. 
The  crankshaft  is  then  assembled,  and  supports  are 

fitted  between  the  webs,  as  shown  in  Fig.  12,  after  which 
the  shaft  is  put  in  the  lathe  and  tested.  If  all  previous 
operations  have  been  carefully  handled,  the  assembled 

shaft  should  not  run  out  more  than  '/g,  in.  The  centers 
are  drawn  so  that  the  alignment  of  the  pins  will  be  cor- 

rect, and  the  shaft  is  fumed  to  a  snap  gage. 
The  crankshaft  sliown  is  built  so  that  each  section  is  in- 

terchangeable.   It  weighs,  when  finished,  51,700  lb. 

HtKh-Grnde  Xonfluld  Oils,  It  was  pointed  out  in  an  article 

on  good  and  bad  lubrication  presented  in  tbe  "Journal"  of  the 
American  Society  of  Naval  Engineers,  have  all  the  advantages 
of  soap  lubricants  but  none  of  their  disadvantages,  and  in 
addition  they  possess  the  property  of  adhering  to  metal  sur- 

faces with  a  force  that  Is  considerably  above  that  possible 
with  fluid  oils.  They  are  all  of  high  viscosity  and  can  only  be 
fed  drop  by  drop.  In  that  they  prove  economical,  as  with 
ordinary  oil  a  greaser  can  and  frequently  does  squirt  oil  with 
a  lavish  liberality  not  only  on  the  part  needing  it.  but  also  on 
any  i>arts  adjacent.  It  is  not  to  be  supposed  that  this  slow 
feeding  Is  a  disadvantage  even  ivhere  a  bearing  has  run  hot, 
as,  Qwing  to  its  clinging  properties,  it  films  immediately  on 
reaching  the  moving  part  and  so  forms  an  ideal  lubricant. 
Nonfluid  oils,  also,  will  not  gum,  and  they  can  be  used  without 
risk  of  clogging  in  central  distribution  systems  provided  the 
oil  tubes  are  of  sufBciently  large  internal  diameter  to  permit 
of  the  oil  flowing. 
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61 ESfecH  ©f  Pes\ce  oim  HlKe  B^ir^.^midl  for 
Ammericami  Ms^cM^iie  Tools 

Special  Correspondence 

SYNOPSIS— A  study  of  ike  condUions  in.  Euro- 
pean markets,  with  an  attempt  to  forecast  tite 

after-war  demand  for  machine  tools.  It  is  esti- 
mated that  some  $22,000,000  worth  will  he  re- 

quired at  once. 

While  lighting  is  still  going  on  in  Europe  the  possi- 
bility of  a  return  of  peace  already  begins  to  influence 

commercial  conditions,  especially  in  the  neutral  markets. 
Exporters  and  importers  are  beginning  to  maneuver  for 
position.  The  change  from  the  conditions  of  war  to 
those  of  peace  will  not  l)e  easy.  It  must  be  realized  that 
the  struggle  has  cut  deeply  into  the  economic  life  of  all 
the  nations  involved,  including  the  neutrals.  It  is  there- 

fore necessary  to  begin  early,  so  as  to  shorten  as  much 
as  possible  the  period  between  the  end  of  war  and 
the    reestalilishment   of   normal    conditions. 

It  appears  that  the  Ainerican  machine-building  indus- 
try, especially  the  machine-tool  industry,  will  play  a 

considerable  part  in  the  economic  upbuilding  of  Europe 
after  the  war,  and  it  therefore  seems  necessary  that  the 
representatives  of  that  industry,  both  at  home  and  abroad, 
should  be  fully  conversant  with  all  the  preparations  made 
in  P]urope  with  a  view  to  coming  peace,  so  as  to  be  able 
to  equip  themselves  for  any  emergency  likely  to  arise. 

The  effects  of  the  war  on  the  Eurojiean  machine-tool 
industry  have  been  of  various  kinds.  In  the  countries  of 

the  Allies,  where  a  large  importation  of  American  ma- 
chines has  taken  place,  conditions  must  be  different 

from  those  in  Germany,  or  again  from  those  in  neutral 
markets.  Consequently,  in  each  case  different  steps  will 
have  to  be  taken,  both  to  reestablish  connections  and  to 
select  the  machines  to  be  supplied. 

The  Conditions  in  Germany 

To  start  with  Germany,  the  effects  of  the  war  on  the 
machine-building  industries  in  that  country  have  already 
been  explained  in  the  American  Machinist.  It  seems  only 
necessary  to  say  a  few  words  about  those  points  that  will 

interest  the  importer  of  American  machine  tools.  Ger- 
many was  a  very  good  customer  for  American  machine 

tools  before  the  war.  Her  engineers  realized  early  the 
advantages  offered  by  American  machines  and  have  made 
good  use  of  such  machines.  American  machine  tools 

were  imported  into  Germany  to  the  value  of  about  $2,- 
000,000  a  year;  the  e.xact  figure  for  the  year  before  the 
war  being  $2,167,240.  Allowing  a  dejireciation  of  about 
10  per  cent,  on  such  machines,  one  would  estimate  a  total 
value  of  American  machine  tools  existing  in  (lermany 
before  the  war  at  about  $11,000,000,  or  even  more. 
There  is,  furthermore,  no  doubt  that  Germany  has  been 
able  to  .secure  American  machine  tools  from  other 
sources  than  America  since  the  outbreak  of  the  war. 

which  may  have  rai,sed  the  American  machine-tool  equip- 

ment in  Germany  to  a  value  of  about  $14,000,000.  Prob- 
ably for  the  years  of  the  war  a  much  higher  depreciation 

of  machine  tools  will  have  to  be  accounted  for  than  the 

not usual  10  or  15  per  cent.,  and  2.5  per  cent,  is  possiblv  ii 
too  high.    Thus  the  book-value  of  the  American  machine 
tools  installed  in  German  plants  at  the  end  of  the  second 
year  of  the  war  would  be  about  $10,.')00,000. 

A  number  of  the  older  machines  may  iiave  iMJComo  en- 
tirely unsuitable  for  use  and  will  go  to  the  scrap  lieap 

after  the  war.  This,  however,  may  not  impair  the  useful- 
ness of  the  great  majority  in  a  time  like  the  present,  where 

every  machine  is  u.sed  to  its  utmost  capacity.  Deprecia- 
tion and  new  demand  resulting  from  depreciation  and  ul- 

timate destruction,  however,  can  have  only  a  comparative 
meaning  if  applied  to  foreign  trade.  Even  during  the  uar 
American  machine  builders  have  seen  new  competition 
growing  up  in  Gennany.  It  is  said  that  several  firms 
have  taken  up  the  manufacture  of  machine  tools  that  for- 

merly had  to  be  imported.  While  the  manufacture  of  these 
tools  was  unprofitable  as  long  as  they  could  lie  imported, 
it  became  profitable,  however,  the  moment  there  was  no 
other  way  of  getting  them  than  by  making  them  at  home. 
This  competition  may  impair  the  probable  demand  for 
American  machine  tools  after  the  war  as  far  as  Germany 
is  concerned. 

On  the  other  hand,  there  are  a  number  of  reasons  that 
speak  for  an  increase  in  the  demand.  First,  there  is  the 
fact  that  Germany  has  been  accustomed  to  the  buying 
of  machine  tflols  from  American  makers  at  a  fairly  high 
rate  and  that  she  has  been  unal)le  to  buy  for  nearly  two 
years.  Second,  there  is  the  certain  lack  of  machine  tooU 
of  all  kinds  imported  or  built  at  home  which  will  bei^onie 
more  and  more  pronounced  when  the  war  is  over  and  nor- 

mal conditions  begin  to  rule  again.  Germany,  like  all 
the  other  countries,  has  gone  through  a  period  of  national 
economy ;  and  while  saving  may  still  be  a  virttie  after  the 
war,  there  are  certain  things  that  cannot  be  left  undone. 
German  manufacturers  may  think  it  wise  to  buy  from 
abroad,  in  this  case  from  this  country,  rather  than  to  wait 
until  the  needful  supply  can  be  covered  by  the  manu- 

facturer at  home.  All  of  which  would  mean  not  only  a 
return  to  the  former  import  figures,  but  possibly  an  in- 

crease in  the  demand. 

Finally,  there  is  the  influence  of  all  who  are  interested 

in  a  speedy  reopening  of  trade  relations  between  this  coun- 
try and  Germany  after  the  war,  which  should  not  be 

underestimated  as  a  powerful  factor  in  bringing  about  a 

reestalilishment  of  the  foreign  trading  connection.  It  ap- 
pears, therefore,  that  the  sales  of  American  machine  tools 

in  Germany  after  the  war  may  be  very  heavy. 

Conditions  in  Austria-Hunoary 

Austria-TTungary,  to  continue  with  the  Central  pow- 

ers, has  not  been  a  very  large  customer  for  .\merican  ma- 

chine tools,  buying  on  the  average  only  alx)ut  $2.">0,0()0 worth  a  year.  Part  of  the  machines  sold  to  Germany  may 

have  found  its  way  to  that  country.  The  economic  condi- 
tions of  Austria-Hungary,  since  the  outbreak  of  the  war, 

however,  have  been  about  the  same  as  those  of  Germany. 

And  even  if  Germany  should  have  been  able  to  secure 

American  machine  tools  in  small  number  it  seems  practic- 
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ally  impossible  that  Austria  should  have  been  able  to  do 
so.  Moreover,  the  country  has  been  in  the  habit  of  buying 
large  numbers  of  German  machines  every  year,  a  field  of 
supply  that  must  have  been  fairly  limited  during  the  last 
two  years.  In  1913  alone  Austria  bought  $3,110,000 
worth  of  German  machine  tools.  Austria  herself  is  build- 

ing certain  classes  of  machine  tools,  but  the  figure  given 
above  shows  how  largely  she  has  been  depending  on  her 
neighbor.  It  is  doubtful  whether  Germany  will,  after  the 
war,  be  able  to  take  care  of  all  the  business  of  her  present 
ally,  and  Austria  may  be  compelled  to  go  for  her  supply  to 
other  markets. 

Both  countries  are  making  extensive  preparations  for 
the  coming  of  peace.  One  of  the  most  difficult  problems 
to  be  faced  is  the  reentering  of  the  small  artisan,  who  has 
been  serving  as  a  soldier,  into  the  economic  life  of  the 
community.  He  will  need  capital,  and  the  large  number 

of  invalids  will  have  to  be  supplied  with  suitable  ma- 
chines for  carrying  on  their  trades.  This  will  affect  the 

small  machine-building  industries  and  may  bring  about  a 
large  demand  for  small  machine  tools  and  even  automatic 
machines.  The  extent  of  this  cannot  be  foreseen  now. 

The  fact  in  itself,  however,  should  be  noted.  Municipal 
money  will  be  used  for  the  purposes  of  reestablishing  these 
artisans. 

Conditions  in  the  Balkan  States 

Bulgaria,  the  third  in  the  number  of  the  Central  pow- 
ers, has  never  been  a  large  customer  for  American  machine 

tools  and  most  likely  will  not  be  so  after  the  war.  Aus- 
tria, Germany,  and  to  some  extent  Italy,  have  taken  care  of 

the  requirements  of  that  market  and  most  likely  will  con- 
tinue to  do  so.    The  same  may  be  said  for  Turkey. 

Servia,  Montenegro  and  Greece  have  also  shown  a  de- 
cided favor  for  machine  tools  from  Germany,  Austria  and 

Italy.  The  continuation  of  that  business  will  depend  en- 
tirely upon  the  peace  that  will  be  made.  Greece  may  con- 
tinue to  buy  from  Germany  and  Austria,  while  a  change 

is  predicted  in  the  attitude  of  Servia  and  Montenegro. 

The  conclusion  of  the  treaty  between  Germany  and  Ru- 
mania seems  to  indicate  a  continuation  of  the  commercial 

relations  between  these  countries  that  will  assure  to  Ger- 

many a  sale  of  machine  tools  to  Rumania  of  about  $140,- 
000  a  year. 

Conditions  in  Great  Britain  and  France 

Turning  to  the  group  of  powers  commonly  called  the 
Allies,  England  has  been  by  far  the  largest  customer  for 
American  machine  tools  since  the  outbreak  of  the  war.  She 

bought  from  this  country  in  the  year  before  the  war  $3,- 
178,000  worth  of  machine  tools,  roughly  $1,000,000  more 
than  Germany.  England  has  had  the  advantage  of  being 
able  to  secure  as  many  machines  as  she  wanted,  and  it 
would  not  be  astonishing  if  more  had  been  bouglit  than 

were  actually  needed.  It  may  be  that  after  the  war  Eng- 
land will  not  only  quickly  return  to  her  peace  require- 

ments, but  may  even  buy  less  until  tlie  machines  bought 

during  the  last  two  years  have  been  assimilated  by  her  in- 
dustry under  peace  conditions.  The  probable  decline, 

therefore,  in  the  imports  of  machine  tools  coming  into 
England  from  Germany  and  averaging  yearly  a  value  of 
$1,-500,000  before  the  war  most  likely  will  not  have  any 

material  effect  on  the  English  orders  from  American  mak- 
ers, at  least  for  the  first  two  or  three  years. 

France  has  also  been  buying  on  a  considerable  scale  in 

this  country  since  the  outbreak  of  the  war.     The  condi- 

tion of  France,  however,  is  different  from  that  of  England. 

While  England  in  increasing  her  equipment  has  used  ex- 
isting possibilities,  France  had  to  create  a  new  industry, 

necessitating  machine  tools  to  a  value  of  about  $10,000,000 
and  more  a  year.  France  has  always  been  an  enormous  im- 

porter of  machine  tools  even  under  normal'  conditions. 
Germany  alone  used  to  supply  her  with  $3,000,000  worth 
a  year  while  this  country  sold  her  $1,771,0(X)  worth  the 
year  before  the  war.  All  in  all,  France  imported  yearly 

about  $10,000,000  worth  of  metal-working  machine  tools. 
Considering  this  figure,  and  that  she  has  had  possibly  very 
few  machines  from  England  since  the  outbreak  of  the  war, 
and  none  from  Belgium  and  Germany,  the  present  require- 

ments cannot  be  called  at  all  excessive.  In  fact,  it  is  as- 
tonishing that  France  should  have  been  able  to  get  along 

with  so  small  a  supply. 

.  Further,  one  will  have  to  keep  in  mind  that  the  main 
districts  of  the  French  machine  industry  are  at  present 

in  Gei-man  hands  and  that  according  to  reports  the  ma- 
chine-building plants  have  been  depleted  of  their  stock 

both  by  the  retiring  French  and  the  in-coming  Germans. 
Therefore  there  is  every  possibility  that  France  after  the 
war  not  only  will  continue  to  buy  machine  tools  at  the 
present  rate,  but  even  may  increase  her  orders  until  her 
machine-building  industry  has  completed  its  equipment. 

Belgium,  another  of  the  Allied  nations,  has  been  prac- 
tically in  the  hands  of  the  invading  annies  and  has  ceased 

to  be  a  buyer  of  machine  tools  since  the  beginning  of  hos- 
tilities. The  little  country  lias  been  a  very  good  customer 

for  American  machine  tools  for  many  years  and  it  looked 
very  much  as  if  the  imports  would  reach  the  $1,000,000 
mark  during  the  year  before  the  war.  The  record  was 
suddenly  interrupted  during  August  of  1914.  Belgium 
has  imported  about  $2,500,000  worth  of  machine  tools 

every  year,  the  majority  coming  from  Germany.  In  addi- 
tion, she  has  been  a  manufacturer  of  such  tools  herself. 

As  it  is  said  that  the  country  is  practically  emptied  of 

metal-working  machines,  her  requirements  for  such  ma- 
chines may  be  considerable  after  the  war.  It  is  certain 

that  America  will  have  a  large  part  of  the  orders.  The 
likely  demand  for  machine  tools  of  the  character  of  those 
as  a  rule  exported  by  America  should  be  somewhere  around 

$15,000,000,  or  even  more. 

Conditions  in  Italy  and  Russia 

The  conditions  in  Italy  are  complicated,  seeing  that  the 

country  while  having  war  with  Austria-Hungary,  is  tech- 
nically at  peace  with  Germany,  even  to  the  point  of  occa- 

sional commercial  intercourse.  With  an  open  sea,  she  has 

been  able  to  buy  as  many  machine  tools  as  she  wanted,  and 
considering  that  the  industrial  expansion  of  the  country 
after  the  war  most  likely  will  go  forward  on  the  same 
scale  as  before,  there  is  very  little  reason  why  the  demand 

should  become  larger  than  it  has  been.  About  two-thirds 
of  the  machine  tools  imported  into  Italy  came  from  Ger- 
many. 

Russia  also  has  been  able  to  buy  all  the  machine  tools 
she  required.  It  is  said,  however,  that  the  ports  of  Russia 
are  full  of  goods  and  that  it  is  extremely  difficult  to  move 

them  to  their  destinations.  *  Russia  takes  an  exceptional 
position  among  the  Allied  nations.  She  has  always  been  a 

large  importer  of  industrial  products  and  will  continue 
to  be  so  after  the  war.  This  tendency  will  be  counter- 

balanced by  the  desire  of  her  rulers  to  create  a  Russian 

industry,  independent  from  foreign  imports.     So,  what- 
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ever  the  outcome  of  the  present  war,  Russia  will  drive 
bIowIv  in  tlie  direction  of  closing  her  frontiers  against  for- 

eign trade.  She  will  attempt  to  make  many  things  she  is 
buying  now,  inchuling  many  of  those  supplied  at  present 

by  America  and  even  her  present  allies.  'I'he  building  up 
of  an  industry  cannot  be  accomplished  without  the  assist- 

ance of  machine  tools  of  all  kinds,  and  in  whatever  she 
may  contemplate  for  the  future  there  will  be  an  accom- 

panying policy  of  encouragement  of  the  importation  of 
lirst-class  machine  tools.  Those  tools  may  still  come  from 
Germany,  but  they  will  come  as  well  in  increasing  number 
from  America.  It  is  almost  certain  that  the  demand  will 

set  in  right  after  the  declaration  of  peace.  The  $1,;5G!),000 
worth  of  American  machine  tools  imported  into  Russia 
in  the  year  before  the  war  will  easily  be  doubled  Avhen 
normal  conditions  prevail. 

Conditions  in  the  Neutral  Nations  of  Europe 

The  few  remaining  neutral  nations  of  Europe  liave  played 
a  peculiar  part  during  the  war.  Unable  to  keep  themselves 
entirely  out  of  the  struggle,  suspected  by  all  belligerents 
and  compelled  to  spend  fairly  large  amounts  for  military 
purposes,  they  have  nevertheless  been  able  to  pile  up  a 
comfortable  fortune.  The  available  figures  show  that  they 
have  been  able  to  secure  about  one-half  of  their  actual 

needs  of  machine  tools,  and  the  business  was  practically 
left  to  American  exporters.  To  take  the  case  of  Holland, 
that  country  has  bought  more  machines  from  America 
since  the  outbreak  of  the  war  than  in  normal  times;  on 

the  other  hand,  the  cessation  of  imports  from  Gel-many 
must  have  left  the  country  with  a  deficiency  over  former 
years.  Holland  used  to  buy  machine  tools  at  the  rate  of 
$800,000  a  year  from  Germany.  Sweden,  which  bought 
about  $500,000  worth,  Norway  with  an  importation  of 
$215,000  and  Denmark  with  imports  of  about  $250,000 
worth  of  machine  tools  from  Germany  during  one  year, 
have  also  been  left  with  a  deficiency,  notwithstanding 
increased  imports  from  America.  To  supply  this  need 

Germany  alone  would  have  to  take  over  orders  amounting 
to  about  $3,000,000  for  immediate  delivery,  which  most 
likely  she  will  not  be  able  to  do.  To  those  four  nations 
should  be  added  also  Switzerland,  which  received  machine 

tools  from  Germany  before  the  war  at  the  rate  of  about 
$750,000  worth  each  year. 

Spain  and  Portugal  both  have  increased  their  Amer- 
ican orders  during  the  last  months;  Spain  especially  has 

been  a  good  buyer.    With  the  return  of  peace  this  tendency 

should  become  more  pronounced.  During  the  year  fjefore 
(he  war  the  American  exports  of  machine  tools  into  Spain were  valued  at  $110,000. 

Provided  that  no  great  changes  take  place  in  Europe 
until  peace  comes,  and  ail  indications  point  to  the  con- 

trary, this  will  be  about  the  situation  in  the  machine-tool 
business.  Changes  will  be  more  pronounced  after  the  war 
and  it  will  take  some  time  before  tlie  market  lias  settled 
down  to  new  permanent  conditions.  Should  the  war  end 
before  the  New  Year  this  might  mean  a  likely  immediate 
demand  for  machine  tools  that  can  be  supplied  by  America 
of  a  value  of  about  $22,000,000.  American  machine-tool 
manufacturers  have  little  to  fear  from  a  sudden  break 
in  the  market  owing  to  an  unexpected  peace,  at  least  as  far 
as  European  exports  are  concerned. 

As  the  European  manufacturers,  especially  those  in 
England  and  Germany,  will  have  plenty  to  do  for  at  least 
two  or  three  years,  a  theory  that  seems  to  be  accepted  by 
all  conversant  with  economic  conditions  in  Europe,  there 
is  also  little  danger  that  European  machine-tool  builders 
will  feel  inclined  to  cheapen  their  goods.  It  is  said  that 
(he  higher  costs  of  producing,  made  up  of  higher  wages, 
higher  cost  of  materials  and  higher  general  expenses,  as 
taxes,  etc.,  will  even  compel  manufacturers  to  keep  up  a 
higher  standard  of  prices  than  existed  before  tlie  war. 

Taper  AttacHxnents  for  Use 
nvch  Turret  LatKes 

By  William  Baumbeck 

When  one  observes  in  de.scriptions  and  illustrations  of 

shrapnel  manufacture,  which  are  now  ap]>earing  in  most 

mechanical  papers,  the  accuracy  obtained  on  turret  lathes, 
one  Avonders  wliy  machine  shops  have  not  long  l)efore  this 

used  turret  lathes  for  finished  and  ficcurate  work  on  large 

and  complicated  pieces.  Most  shops  have  employed  tur- 
ret lathes  as  roughing  machines  for  their  more  intricate 

work,  such  as  bevel  gears,  cylinders,  pistons,  etc.,  doing 
only  one  or  two  operations  and  finishing  the  pieces  on 
engine  lathes  and  grinders?. 

No  doubt,  a  good  many  shops  have  had  the  same  reason 

for  this  practice  as  was  given  by  a  large  Western  factory; 
that  is,  the  work  required  very  close  tolerances,  special 
tapers  and  shapes  beyond  the  capacity  of  any  turret  lathe, 

therefore  making  it  impossible  to  machine  successfully. 

fig.  1.    taper-turning  attachment  at  work fig.  2.   disconnected  and  turret  swung 
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One  wonders  liow  qxiiokly  the  manufacturers  of  shrap- 
nel devised  special  and  complex  tools  and  fixtures  for 

use  on  turret  lathes  for  various  involved  operations  on 
shrapnel.  Why  not  give  this  same  consideration  to  special 
tools  for  general  manufacturing  pur])oses? 

The  matter  of  finishing  on  turret  lathes  some  of  the 
perplexing  pieces  for  ordnance  work  has  been  carefully 

studied  during  the  past  two  years  at  this  Western  fac- 
tory, and  some  very  interesting  and  ingenious  fixtures 

were  devised  and  successfully  used  in  a  good  many  oper- 

tool  holder,  with  holts  in  holes  in  the  turret.  The  tool 

holder  B  is  lield  in  the  case  by  two  caps  C,  in  an  easy 
sliding  fit.  The  bracket  D  holds  the  tool  holder  at  the 
rear  end,  preventing  any  side  cramping  of  the  holder 
The  stud  11  is  fitted  into  a  hole  in  the  tool  holder.  The 

taper-bar  plate  E  slides  in  the  top  of  the  base  A  and  is  held 
by  gibs.  The  slot  F  is  for  inserting  the  driving  bar  and 
for  the  lockbolt  G.  The  center  hole  is  for  holding  the 

taper  bar ./  to  the  plate,  and  the  circular  slot  is  for  clani])- 
mg  the  bar  to  the  plate  after  the  desired  angle  is  obtained. 

i5«.5-l.5"  I. -IB-  .SrS' 

^  2.25^ 

FIG.  3.     DETAILS  OF  THE  TAPER-TURNING  ATTACHMENT 

ations,  such  as  boring  from  25-deg.  to  45-deg.  taper  holes, 
facing  large  bevel  gears  complete  and  boring  circular 
holes. 

Fig.  1  illustrates  a  fixture  for  boring  and  turning 

tapers,  as  well  as  for  form-turning  and  boring.  It  is 
mounted  in  working  position  on  a  Jones  &  Lamson  tur- 

ret lathe.  Fig.  2  shows  the  tool  swung  on  the  turret  and 
disengaged  from  the  bar,  which  is  held  by  a  bracket 
fastened  on  the  end  of  the  lathe.  A  counterbalance  helps 
the  operator  disengage  tlie  bar  quickly  and  keep  it  out  of 
the  way  during  other  o])erations  of  the  turret. 

Fig.  3  shows  the  tool  in  detail.  The  base  A  is  fastened 
to  the  turret  in  the  same  manner  as  a  regular  turuinij- 

A  boring  bar  is  inserted  in  the  tool  holder  to  operate,  the 
tool.  The  taper  bar  is  set  to  the  desired  angle  and  bolted  to 

the  taper-bar  plate.  The  bar  is  inserted  in  a  slot  in  the 
taper-bar  plate  and  locked  with  a  lockbolt  Then  the  turret 
is  moved  forward,  and  the  tool  begins  to  cut.  Very  accurate 
boring  and  turning  will  be  secured,  as  there  will  be  no 
lost  motion  in  either  the  tool  holder,  when  sliding,  or  in 
the  taper  wedge.  Turning  to  within  0.0005  in.  in  either 
the  forward  or  the  backward  movement  can  be  secured. 

For  turning  special  formed  surfaces  or  for  boring  cir- 
cular holes  a  form  plate  <S'  is  fastened  to  the  taper-bar 

plate  E.  A  gib  stud  K,  with  a  loose  hardened  collar  to 
move  in  the  form  plate,  is  inserted  in  the  tool  holder,  and 
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FIGS.  4  AND  5.     TWO  VIEWS  OF  THE  ANGULAR  TURNING 

the  same  accurate  results  are  obtained  as  in  doing  taper  JO  deg.  and.  5  in.  long  can  be  secured  by  making  a  shorter 
work  with  this  tool.  bar  as  N,  to  work  inside  of  the  base. 

Turning  or  boring  to  25-deg.  taper  and  13  in.  long  can  Figs.  4  and  5  show  a  tool  for  facing  operations  that 
be  done  with  a  taper  bar  14  in.  long;  and  a  taper  up  to  formerly  had  to  be  performed  with  a  compound  rest  and 

PIG.    6.      HOW    THE    ANGULAR    TURNING    TOOL    IS    MADE
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could  not  be  done  on  any  turret  lathe  except  with  broad 
facing  tools.  This  tool  is  more  complicated  in  design,  but 
a  wider  range  of  angle  work  can  l)e  obtained,  as  the  tool 

can  be  swung  to  a  45-deg.  position.  It  is  driven  by  the 
driving  bar  attached  to  Jones  &  Lamson  turret  lathes 
with  their  threading  attachment.  The  parts  of  the  tool 
are  shown  in  Fig.  6. 

The  tool-carriage  swivel  D  is  clamped  in  the  round- 
hole  holder  of  the  turret  lathe.  The  tool  carriage  A  is 
attached  to  the  swivel  D,  clamped  tightly  in  any  position 
by  the  clamping  stud  E  and  locked  l)y  nuts  and  washers 
F  and  G.  The  upper  ear  of  the  swivel  is  graduated  in 
degrees  up  to  45  each  way  from  the  center.  A  small 
indicator  point  fastened  to  the  tool  carriage  will  show 
at  a  glance  the  angle  that  the  tool  has  been  moved. 

The  tool-holder  slide  C  is  fitted  into  a  T-slot  of  the 
tool  carriage  A.  The  feed  screw  //  is  held  by  two  bronze 
bearings  B  screwed  to  the  tool  carriage.  The  bevel  pinion 
J  is  attached  to  the  feed  screw  with  a  taper  pin.  The 

sliding-gear  case  L  is  bolted  to  tlie  end  of  the  tool  carriage. 
The  driving  shaft  and  bevel  gear  M  are  attached  to  the 

bevel-gear  case  box  0  and  then  passed  through  the  top  of 
the  sliding-gear  case  into  the  sliding  gear  K  to  the  bottom 
bearing  in  the  case.  The  sliding  gear  K  is  driven  by  a 

kfij  in  the  driving  shaft.  The  bevel-gear  case  box  0  is 
held  to  the  sliding-gear  case  by  a  circular  gib  and  lock- 
screw.    B  is  the  cover  plate  and  T  the  tool  used. 

The  sliding  gear  K  can  be  moved  to  three  different 
positions  (forward,  neutral  and  backward)  by  the  bell 

cr^nk  Q  the  handle  P  and  the  plungers  U.  These  plun- 
gers are  located  on  the  side  of  the  sliding-gear  case  L 

and  hold  the  handle  P  in  the  desired  position  by  spring 

action.  An  indicator  point  is  fastened  to  the  tool-holder 
slide  C,  with  danger-mark  lines  on  top  of  the  tool  car- 

riage, so  that  the  operator  will  not  let  the  tool  holder  jam 
against  the  bearings. 
.  To  indicate  the  powerful  cutting  strength  and  easy 

working  of  this  tool,  a  y^-m.  wood  pin  can  be  used  for 
driving.  It  is  used  on  a  driving  shaft  for  a  %-in. 
deep  cut,  y'j-in.  feed,  4  in.  long,  on  hard  cast  iron.  The 
tool  cuts  in  either  direction. 

The  work,  as  shown  at  P,  Fig.  3,  is  completed  in  one 

set-up  in  the  lathe — finishing  outside  turning  and  finish- 
ing inside  boring.  The  advantage  of  such  a  tool  on  oper- 

ations of  this  kind  can  easily  be  appreciated. 
Boring  circular  holes,  as  shown  on  the  piece  at  0, 

Fig.  3,  may  not  be  needed  in  many  manufacturing  opera- 
tions. However,  where  similar  or  formed  surfaces  are 

required,  a  tool  like  the  one  illustrated  would  pay  for  it- 
self in  a  short  time,  as  the  slight  cost  of  making  a  form- 
ing plate  S  would  only  be  necessary  for  a  new  job. 

The  Engineering  Foundation  (the  initial  endowment  of 
which  was  received  last  year  from  Ambrose  Swasey  of 
Cleveland  and  is  administered  "in  the  interest  of  scientific 

research  and  the  good  of  mankind"  through  the  engineer- 
ing jDrofession  by  trustees  from  the  national  Societies  of 

Civil,  Mining,  Mechanical  and  Electrical  Engineers)  has 
.  decided  to  offer  its  services  to  the  National  Academy  of 

Sciences  of  the  United  States  "to  accomplish  the  federa- 
tion of  all  the  research  agencies  of  the  nation,  govern- 

mental, university  and  private,  with  the  object  of  en- 
couraging the  application  of  scientific  principles  to  Amer- 

ican industries  and  the  employment  of  science  in  the 

national  defense." 
It  has  been  decided  to  spend  from  $8,000  to  $15,000  per 

year  on  a  competent  executive  secretary  to  assist  in  the 
above  organization.  An  important  addition  to  the  finan- 

cial resources  of  the  Foundation  has  been  made  by  Mr. Swasey. 
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Testingr  Metals  Throush  the  X-Rny  was  made  the  subject 
of  a  paper  read  recently  before  the  British  Institute  of  Metals. 
This  application  was  thought  to  possess  interesting  and  pr.ac- 
tical  possibilities,  particularly  in  the  case  of  copper  castingrs, 
since  pure  copper,  when  at  a  hiprh  temperature,  absorbs  gases 
from  the  air,  thereby  rendering  likely  the  formation  of  blow- 

holes. When  making  these  castings  a  small  quantity  of  phos- 
phorus, tin  or  zinc  is  usually  added  as  a  deoxidizer.  Blow- 

holes, however,  are  always  to  bQ  guarded  against,  and  in  order 
to  study  their  occurrence  the  author  made  some  X-ray  experi- 

ments upon  a  thin  casting  of  pure  copper,  using  a  Gundelach 
X-ray  tube.  The  blowholes  were  readily  discerned  by  faint 
spots,  but  had  there  been  employed  a  more  po\verful  source 
than  tlie  ordinary  strengrtli  X-i'ay  used,  such  as  the  Coolidge 
tube,  it  Is  thought  certain  the  radiographs  would  have  been 
sufficiently  distinct  for  precise  deductions. 
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SYNOPSIS — In  this  section  the  operations  are 
continued  from  the  final  drawing  to  the  machine 
ing  of  the  case.  The  various  machines  used  are 
shown  by  illustrations,  and  the  special  attachments, 
gages  and  similar  small  tools  are  presented  in  de- 

tailed drawings. 

After  the  final  drawing  operation  the  cartridge  cases 
are  taken  to  the  lathe.  Fig.  28,  and  trimmed  to  4  in.  in 
length.  The  same  tools  are  again  used,  as  sliown  in 
detail  in  Fig.  29,  with  the  exception  that  there  is  an- 

The  next  operation  is  the  heading.  This  work  is  per- 
formed in  both  hydraulic  and  power  presses.  A  view 

of  the  hydraulic  press  is  seen  in  Fig.  3!)  and  of  the 
power  press  in  Fig.  40.  The  operation  is  divided  into 
first  and  second  heading.  Details  of  the  attachments 
fitted  to  the  hydraulic  press  are  illustrated  in  Fig.  41.  The 
die  used  in  the  hydraulic  press  is  illustrated  in  Fig.  42. 
The  die  for  the  power  press  is  shown  in  Fig.  43.  The 
punch  for  both  the  hydraulic  and  the  power  press  for 
the  first  heading  is  seen  in  Fig.  41.    The  knock-out  used 

PIG.  36.    OPERATION  17:  TRIMMING 

Machining    Used — Special    high-speed    lathe    with    chuck    and trimming  attachment. 
Production — 270  per  hr. 
References — Figs.  28,  29  and  30. PIG.    3S.      WASHING    OPERATION 

FIG.    37.      TRAY    WITH    CASES    FOR    WASHING 

other  guide  chuck  to  suit  the  aiameter  of  the  case  and 
the  length  it  is  to  be  trimmed.  The  rate  of  production 
for  the  operation  is  270  per  hour.  This  operation  is 
shown  in  diagrammatical  form  in  Fig.  36.  The  cartridge 
cases  are  washed  for  about  1  min.  in  a  solution  of  hot 

water  and  caustic  soda,  to  clean  them.  A  view  of  the 
tank,  with  tray  holding  16  cases,  is  given  in  Fig.  37.  The 
tank  held  in  position  ready  for  receiving  shells  to  be 
dipped  in  the  solution  of  hot  water  and  caustic  soda  is 
shown  in  diagrammatical  form  in  Fig.  38. 

•I'rovious    installment   appeared    on    page    21.      Copyright, 1916.  Hill  Publishing  Co. 

PIG.  39.    HYDRAULIC  HEADING    PRESS 

in  the  hydraulic  is  shown  in  Fig.  45  and  that  for  the 
power  press  in  Fig.  46.  For  the  second  heading  the  same 
tools  are  employed,  with  the  exception  of  the  punch, 
which  is  illustrated  in  Fig.  47.  The  first  and  second 
heading  operations  are  given  in  diagrammatical  form  in 

Fig.  48. 
The  cases  are  then  trimmed  to  3^-in.  length  in  a 

manner  similar  to  that  previously  described.  This  op- 
eration is  perfoniied  on  the  machine  seen  in  Fig.  28., 

with  the  same  tools,  substituting  a  chuck  to  suit  the 

length  of  the  case  being  trimmed.  The  rate  of  pro- 
duction for  this  operation  is  approximately  the  same  as 
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FIG.  40.     POWER  HEADING  PRESS 
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PIG.    41.      DETAILS   FOR  HYDRAULIC   PRESS 
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FIG.    49.    OPERATION    21:    FINAL    TRIMMING 

Machine  Used — Special  liigh-speed  lathe  with  chuck  and  trim- 
niiriK  attachment. 

Production — 270    per    hr. 
References — Figs.  28,  29  and  30. 

FIG.  46.    KNOCK-OUT  FOR 
POWER   PRESS 

FIG.  4S.    OPERATIONS  19  AND  20:  FIRST  AND  SECOND  HEADING 

Machines  Used— Waterbury  Farrcll  foundry  (hydraulic)  6-in.  stroke  press:  Toledo 21/2 -in.  stroke  press. 

Iefere''ncc^Figs'"3'9.'Y6,  41.  42.  43.  44.  45  and  46  for  first  heading:  Figs.  39.  40.  41. 42,  43,  45,  46  and  47  for  second  heading. 
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OI-KRATION  22:  PIERCINO 
Machine  Used — Toledo  B-in.  stroke  press. Production — 500  per  hr. Pressure — 5  tons. 
References — Figs.  50  and  61. 

FIG.   50.      PIERCING   THE   CASE 
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TOOLS    FOR    PIERCING    OPERATION PIG.  53.     TAPERING  THE  CASH 

PIG.    58.      CONVETOR    FOR    CASES 

for  operation  17.     This  operation  is  shown  in  diagram- 
matical form  in  Fig.  49. 

Tlie  next  operation  is  piercing  for  the  primer  hole. 
The  punch  press  for  this  operation  is  illustratcfl  in 
Fig.  50.  The  punch,  die  and  bolster  for  the  piercing 
operation  are  shown  in  Fig.  51,  and  the  operation  is 
illustrated  in  diagrammatical  form  in  Fig.  52.  The  cases 

are  then  ready  for  the  tapering  operation.  Tho  ma- 
chine u.scd  on  this  work  is  seen  in  Fig.  53.  The  punch. 

Fig.  5-1,  ejector.  Fig.  55,  die.  Fig.  56,  and  bolster,  Kg. 

PIG.    59.      MACHINING    THE   CASE 

17,  are  employed  for  the  tapering  operation,  which  is 
also  given  in  diagrammatical  form  in  Fig.  57. 

Fig.  58  shows  the  method  of  transferring  the  cases 
from  tho  trimming  machine  to  the  piercing  and,  finally, 
the  tapering  presses.  A  wooden  trough  is  iiscd,  as  may 
be  observed  at  the  right  of  the  illustration.  Tlie  case, 
after  it  has  been  tapered  with  the  machine  seen  in  the 
foreground,  is  slid  down  the  chute  shown,  whence  it 
drops  on  the  chain  conveyor.  Protruding  plates  carry 
along  the  cartridge  cases  to  the  tipper  floor,  where  the 
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TOOLS  FOR  TAPERING 

FIG.  57.  OPERATION  23:  TAPERING 

Machine  Used — Bliss  6-in.  stroke  press. 
Production — 400  per  hr. 
References — Figs.  17,  53,  54,  55  and  56. 
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subsequent  operations  are  performed.  The  cartridge 
cases  are  then  given  a  sliop  inspection.  The  gages  will 
be  illustrated  in  detail  in  a  later  portion  of  the  article. 

beaded  to  slide  down  the  chute  shf)wn  when  it  drops 
onto  the  conveyor.  One  of  the  plates  which  is  inserted  in 
the  chain  of  the  traveling  conveyor  coming  against  the 
case  rai.ses  it  to  the  floor  alwve  when  the  machining  oper- 

ations on  the  head  of  the  cartridge  case  are  performed. 
As  the  case  reaches  the  upper  floor  it  falls  into  another 

chute  down  which  it  .slides  to  the  lathes  performing  the 
much  ill  ing  operations.  It  will  \m  seen  by  reference  to 
the  layout  of  the  tools  used  in  the  turret  that  the  face  of 
the  case  is  first  machined,  the  primer  hole  is  next  bored, 
the  recess  in  them  formed  at  the  rear  of  the  primer  hole. 
Tile  tajiping  of  the  hole  is  ne.xt  done  and  last  the  facing 
and  counterboring  operation.  During  the  facing  of  the 
head  tiie  flange  is  machining  to  the  correct  contour  and 
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FIG.   60.     SET  UP  OF  TOOLS 
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FIG.    63.      DKTAII,  OP   HEAD   OP   CASE 

g-^ORercrfion  3^^  Opercrtion 

FIG.    61.      LAYOUT   OF   TURRET   TOOLS 

PIG.  62.  OPERATION  25:  PACK.  SQUARE 
TO  LENGTH.  ROUGH-THREAD  AND 

COUNTERBORE  FOR  PRIMER 

Machine  Used — Warner  &  Swasey  turret 
lathe. 

Production — 70  per  hr. 
Lubricant — AU     surfaces     machined     drv 

except  threading,  on  which  lard  oil  i's 
used. 

References — Pigs.  69,  60  and  61. 

The  next  operation  is  facing,  squaring  to  length,  rough- 
threading  and  counterboring  for  the  primer.  The  ma- 

chine for  this  operation  may  be  sesn  in  Fig.  59.  Details 
of  the  tools  are  given  in  Figs.  60  and  61.  The  operation 
is  al.so  .shown  in  diagrammatical  form  in  Fig.  62.  A 
detail  of  the  shape  required  on  the  head  is  presented  in 
Fig.  63. 

Attention  should  be  called  to  the  interesting  method 
shown  in  Fig.  58  of  conveying  the  cases  from  the  tapering 
press  to  the  upper  floor  where  the  machining  operations 

are  perfoi-med.  By  this  means  much  handling  is  avoided 
as  the  operator  merely  allows  the  case  after  it  has  been 

thickness  with  a  circular  forming  tool  carried  at  the 

rear  in  the  cross-slide. 
Between  other  machines  are  placed  wooden  chutes  so 

that  the  cases  may  be  slid  between  each  operation  when 
manufacturing  the  cartridge  case. 

This  system  of  transferring  work  during  the  various 
operations  to  the  several  machines  is  well  worth  adopting 
both  on  press  operations  as  here  described  and  also  on 
other  machining  work.  The  cartridge  case  is  then  ready 
for  the  operations  that  follow  after  machining  the  primer 
hole. 

(To  be  continued) 
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L^eatKer jeJluainxg 

Special  Coukespondence 

The  numerous  forms  of  belting  on  the  market  may  be 
divided  roughly  into  three  groups — first-quality  oak- 
tanned  leather,  second-grade  oak-tanned  leather  and  nov- 

elties. In  the  latter  group  are  fabrics,  special  tannages 
of  leather  and  various  combinations  of  these  with  one 

another  and  with  oak-tanned  leather.  In  price  the  range 
is  from  a  fraction  of  the  price  of  first-quality  leather  to 
about  three  times  its  cost.  Each  is  particularly  adapted 
to  a  certain  narrow  field  of  application,  but  is  apt  to  be 
recommended  by  its  maker  for  all  purposes.  As  a  whole, 
belts  in  this  class  show  a  high  ultimate  cost,  since  the 
cheap  ones  give  poor  service  and  the  expensive  ones  do 
not  last  long  enough  to  justify  their  high  initial  cost. 
Such  belts  should  be  used  only  where  they  have  demon- 

strated their  superiority  in  competition  with  oak-tanned 
leather. 

Cheap  grades  of  leather  may  be  made  to  look  as  well  as 
that  of  highest  quality,  and  the  temptation  is  strong  to 
save  the  difference  in  first  cost.  Purchasers  should  remem- 

ber, however,  that  belting  of  this  kind  is  either  poorly 
made  or  consists  of  stock  rejected  in  the  making  of  the 

first-grade  belting.  By  the  time  it  has  been  discarded 
the  belt  will  have  proved  very  expensive.  The  legitimate 
field  for  belting  in  this  class  is  on  agricultural  machinery 
and  similar  service,  where  the  conditions  are  such  that 

no  belt,  however  good,  will  last  long. 

First-quality  oak-tanned  leather  belting,  represented 
by  the  best  brands  of  the  leading  manufacturers,  shows  the 
lowest  cost  per  belt  per  year,  provided  it  is  properly  in- 

stalled and  well  cared  for.  For  30  per  cent,  more  than  the 
price  of  the  cheaper  grades  the  best  that  the  market  affords 
may  be  obtained,  and  it  is  obvious  that  not  much  gain  is 
required  from  lessened  upkeep,  decreased  idle  machine 
time  or  longer  life  to  make  the  extra  investment  a  profit- 

able one.  Ample  evidence  is  available  to  justify  the  use 

of  the  best  oak  leather  for  general  machine-shop  and  sim- 
ilar service. 

Wheke  To  Buy  Belting 

In  belting,  as  in  all  other  forms  of  leather  goods,  substi- 
tution and  deception  are  easy.  No  matter  how  carefully 

specifications  are  drawn  or  inspection  enforced,  it  is  im- 
portant to  deal  only  with  responsible  and  reliable  houses. 

The  volume  and  variety  of  their  output  should  also  be  con- 
sidered, since  these  factors  give  the  ability  to  supply  any 

requirements  promptly  and  satisfactorily.  For  this  rea- 
son and  others  it  is  better  to  deal  direct  with  the  manu- 

facturer rather  than  through  a  jobber.  A  much  discussed 
question  is  whether  it  is  best  to  deal  with  a  manufacturer 
who  also  tans  his  leather  or  with  one  who  buys  his  raw 
material  in  the  open  market.  There  is  much  to  be  said  on 
both  sides,  but  it  should  be  borne  in  mind  that  the  owner- 

ship of  a  tannery  is  not  prima  facie  evidence  of  ability 
to  deliver  a  better  belt.  No  tannery  can  produce  uniform- 

ly good  leather. 
Large  users  would  do  well  to  divide  their  orders  be- 

tween two  sources  of  supply  as  a  protection  against  the 
failure  of  one  to  make  deliveries  and  to  get  the  benefit  of 
healthful  rivalry.  Location  is  also  an  important  feature. 
Better  results  will  be  obtained  when  either  the  factory  or  a 

branch  warehouse  is  near-by,  not  only  for  quick  service 

when  necessary,  but  especially  because  it  means  accessi- 
bility to,  and  better  cooperation  with,  responsible  repre- 

sentatives of  the  manufacturer. 

Having  chosen  one  or  two  sources  of  supply  and  found 
them  satisfactory,  every  endeavor  should  be  made  to  avoid 
frequent  changes.  Once  a  manufacturer  has  become  accus- 

tomed to  the  particular  needs  of  his  customer,  it  is  great!  \ 
to  the  advantage  of  both  parties  to  retain  the  connection. 
Cooperation  is  essential  to  best  results. 
When  belting  is  being  bought  or  contracted  for,  it  is 

always  well  to  keep  in  mind  that  it  may  not  prove  satisfac- 
tory. This  suggests  at  once  that  the  kind  of  material 

desired  should  be  specified  definitely  in  writing  and  provi- 
sion made  for  its  rejection,  if  defective.  On  pag'j  (i83,  Vol. 

44,  a  detailed  discussion  of  this  subject  was  presented. 
Small  consumers  should  order  by  Ijrand  from  a  reliable 
house,  trusting  to  its  fairness  to  make  good  any  shortcom- 

ings in  its  product.  Large  buyers  have  an  opportunity  to 
specify  more  definitely  what  they  require  to  meet  their 
special  needs  and  to  safeguard  themselves  against  the 
acceptance  of  poor  material. 

Specifications  having  been  determined  upon,  bids 
should  be  invited  from  five  or  six  of  the  leading  manu- 

facturers for  the  ensuing  six  months  or  a  year.  The 
leather  market  is  always  a  very  uncertain  factor,  especially 
at  this  time,  and  most  manufacturers  do  not  look  with 

favor  on  long-time  contracts.  Six  months  is  prol)ably  a 
fair  period  to  all  concerned. 

There  are  decided  advantages  in  keeping  a  good  stock 
on  hand.  Eush  orders  are  thereby  obviated,  ample  time 
for  inspection  is  available,  and  most  important  of  all, 
the  manufacturer  is  able  to  accumulate  from  stock  in 

progress  the  kind  best  suited  to  the  needs  of  the  customer. 
The  value  of  such  selection  cannot  be  over-estimated. 

Importance  of  Careful  Inspection 

It  is  a  long  road  from  the  cattle  range  to  the  pulleys 
of  the  manufacturing  plant,  and  many  operations  are 
necessary  to  transform  a  steer  hide  into  a  leather  belt. 

At  almost  every  one  of  these  stages  the  value  of  tlie  prod- 
uct to  the  consumer  can  be  influenced  for  better  or  for 

worse.  The  skill  and  knowledge  of  the  workman,  the 
condition  of  his  equipment  and  the  kind  of  supervision 

under  which  he  works — all  combine  at  each  operation  to 
determine  whether  the  belt  shall  finally  be  a  powerful  aid 
to  successful  factory  operation  or  the  source  of  endle.<s 
trouble.  Unfortunately,  the  conditions  under  which  his 

product  is  sold  and  consumed  do  not  give  the  belt  manu- 
facturer much  incentive-  to  keep  all  his  processes  at  high 

efficiency.  Most  of  his  product  goes  to  jobbers  and  supply 
houses,  from  which  it  is  passed  on  in  small  quantities  to 
the  consumer,  generally  with  price  as  the  incentive  rather 
than  quality.  Under  these  conditions  a  good  appearance 

is  often  considered  more  important  than  invisible  qual- 
ity. This  situation  leads  to  practices  akin  to  the  coloring 

of  butter,  bleaching  of  flour  and  polishing  of  rice,  largely 

practiced  by  manufacturers  of  foodstuffs.  Only  by  con- 
stant and  vigilant  inspection  can  such  practices  be  elimi- 
nated and  defective  material  or  workmanship  discovered. 

The  mere  fact  that  delinquencies  are  promptly  detected 
and  reported  to  the  manufacturer  is  sufficient  to  minimize 
their  occurrence. 

Where  purchases  are  being  made  from  more  than  oiu> 
source,  detailed  inspection  will  soon  point  out  their  rela- 

tive merits  and  the  causes.    It  has  the  further  advantsige, 
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also,  that  defects  discovered  before  installation  save  the 
time  and  money  involved  in  repairs,  repli>eement  and  loss 
of  production.  A  large  user  can  well  afford  to  assign  a 
high-grade  man  to  this  duty,  preferably  one  who  is  in 
close  touch  with  operating  conditions  througliout  the factory. 

Preliminary  Examination  of  Belting 

Two  inspection  tables  with  rotating  tops  should  be  pro- 
vided and  set  a  convenient  distance  apart  in  a  good  light. 

When  a  shipment  is  received,  each  roll  should  be  placed 
on  one  table  and  wound  onto  the  other.  The  entire  length 
of  the  roll  is  thus  exposed  for  inspection,  and  the 'rewound 
roll  is  left  ready  for  storage  or  use.  While  the  belt  is 
passing  before  the  inspector,  he  can  readily  check  up  the 

length,  width,  uniformity  of  thickness, '  shimming,  ex- cessive evening  and  other  external  characteristics.  The 
most  important  points  to  watch  are: 

Injurious  Blemishes — All  surface  markings  should  be 
opened  up,  if  possible,  by  bending  the  belt,  grain  side  out. 
Any  defect  tliat  extends  through  the  outer  layer,  or 
"grain,"  weakens  tlie  belt,  is  apt  to  become  larger  in  ser- 

vice and  readily  admits  to  the  interior  of  the  fiber  injuri- 
ous substances  such  as  lubricating  oil,  dust  and  metallic 

particles.  On  the  other  hand,  surface  markings  that  do 
not  open  up  on  bending  cannot  be  regarded  as  objection- 

able. Blemishes  likely  to  cause  belt  failures  can  be 
avoided  Ijy  careful  selection  and  should  not  be  present  in 
first-quality  belting. 

Piping — Single  belts  should  be  bent  through  180  deg. 
over  a  i/^-in.  diameter  rod,  grain  side  in,  and  double  belts 
over  a  1-in.  rod.  Since  the  inner  surface  is  strongly 
compressed  by  this  treatment,  a  wrinkling  will  be  devel- 

oped. If  this  is  deep  enough  to  extend,  to  the  fibrous  body 

under  the  grain  layer,  it  is  known  as  "piping"'and  indicates 
that  the  leather  has  been  cut  from  an  undesirable  part  of 
the  hide.  Such  material  will  give  unsatisfactory  service 
and  should  not  be  present  in  the  best  belting. 

Cracking — When  treated  in  the  manner  described  under 
piping,  but  grain  side  out,  no  cracking  should  be  devel- 

oped. This  would  indicate  poorly  tanned  leather  or  the 
shirking  of  some  process  that  should  during  manufacture 
have  made  the  fibers  soft  and  pliable. 

Length  of  Sections — The  overall  length  of  the  indi- 
vidual sections  of  which  the  belt  is  composed  should  not 

exceed  54  in.,  nor  should  many  of  them  be  less  than  42 
in.  Longer  lengths  have  been  cut  into  the  shoulder  area, 
the  least  desirable  part  of  the  hide  for  belting,  while 
shorter  sections,  even  if  of  good  material,  introduce  too 
many  cemented  joints,  each  of  which  is  a  potential  trouble 
maker  in  service. 

Another  point  to  be  watched  is  uniformity  of  char- 
acter, especially  as  to  pliability.  Color,  however,  has  no 

significance  if  the  material  is  otherwise  satisfactory.  The 

manufacturer's  name,  brand  and  date  should  be  plainly 
stamped  every  10  ft.  as  a  means  of  identification  in  ease 
the  service  rendered  should  later  prove  unsatisfactory. 

It  is  well,  also,  to  unroll  a  length  of  about  50  ft.  on 
the  floor,  noticing  whether  the  belting  remains  flat  at. 
all  points  witliout  pressure  and  shows  straiglit  laps.  A 
little  curvature  will  be  observed,  but  it  should  not  exceed 
a  foot  or  two,  should  be  all  in  the  same  direction  and 

fairly  unifonn  thnju^liout  the  entire  length.  Such  belting 
will  run  true  on  (he  pulleys  under  a  slight  tension. 

All  but  tlie  largest  (tonBumere  can  safely  conclude  their 
examination  at  this  point,  with  the  assurance  that  they  are 
getting  a  very  good  belt.  The  procesB  sounds  elalwrate ; 
but  as  a  matter  of  fact,  when  the  proper  facilities  are 
provided  and  the  inspector  has  become  accustomed  to  liis 
duties,  a  speed  of  1,000  ft.  per  hr.  can  easily  lie  attained. 
All  the  foregoing  tests  need  not  lie  applied  to  each  roll, 
but  the  most  important  tests  should  be  applied  to  ever\ foot  of  belting  purchased. 

Physical  and  Chemical  Tests 

Purchasers  whose  investment  for  belting  in  service 
totals  hundreds  of  thousands  of  dollars  can  well  afford 
to  look  a  little  deeper  into  the  chemical  and  physical  prop- 

erties of  their  purchases.  Samples  should  lie  taken  at 
random  from  part  of  each  shipment  and  subjected  to  the laboratory  tests  to  be  described. 

Tensile  Strength  and  Elongation — A  spec;imen  cut  with 
a  die  lengthwise  of  the  belt  may  readily  be  tested  to  de- 

struction in  any  standard  testing  machine.     A  length  of 
12  in.  and  a  width  of  li^  in.  is  very  satisfactory.     To 
insure  rupture  near  the  center,  the  specimen  should  be 
necked  down  to  a  width  of  1  in.  for  a  length  of  at  least  2 
in.     Before  the  specimen  is  mounted  in  the  machine,  a 
length  of  exactly  2  in.  should  be  marked  off  on  the  center 
line  in  the  necked  portion.     The  elongation  at  rupture 
or  any  intermediate  point  can  easily  be  read  off  in  ]>er 
cent,  with  a  scale  graduated  to  hundredths  of  an  inch. 
The    ordinary    flat   clamps    commonly    used    in    testing 
metals  are  apt  to  give  erroneous  results  by  allowing  the 
specimen  to  slip  more  on  one  side  than  the  other,  causing 
rupture  before  the  full  strength  of  the  material  has  been 
developed.   A  better  method  is  to  use  a  fixture  consisting 
of  a  cylinder  held  in  each  head  of  the  machine.     The 
ends  of  the  specimen  are  passed  over  the  cylinders  and 
clamped  on  the  opposite  side.     This  allows  any  uneven- 
ness  of  stress  to  distribute  itself  before  reaching  the  neck. 
The  speed  with  which  the  machine  is  operated  makes  a 
material  difference  in  the  results,  and  a  belt  or  motor  drive 

is  preferable.    Elongation  should  be  measured  at  the  pre- 
scribed tensile  strength,  since  it  is  obviously  unfair  to 

charge  an  unusually  strong  specimen  with  the  total  elon- 
gation at  rupture  or  to  credit  a  weak  one  with  a  low  value. 

Cemented  Joints — A  similar  procedure  should  i)e  fol- 
lowed in  determining  the  strength  of  cemented  joints, 

except  that  elongation  need  not  be  observed.    The  progress 
of  elongation  should  be  noticed,  liowever,  and  the  point 
where  serious  distress  becomes  evident.     This  should  not 

be  less  than  90  per  cent,  of  the  specified  tensile  strength. 
All  tensile  tests  should  be  recorded  in  pounds  per  inch 
of  widtli,  not  in  pounds  per  square  inch. 

Occasional  tests  should  be  made  to  detennine  the  per- 
centage of  greases  introduced  during  manufacture  to 

promote  pliability  and  to  protect  tlie  belt  from  absorption 
of  foreign  matter  such  as  lubricating  oil,  water,  fumes, 
etc.  This  examination  should  be  made  in  accordance  with 

the  standard  practice  of  the  American  Association  of 
Leather  Chemists. 

The  presence  of  mineral  oils,  inorganic  acids  or  any- 
thing detrimental  to  the  strength,  pliability  or  durability 

of  the  leather  should  be  detected  by  suitable  tests.  Like- 
wise, loading  for  artificial  weight  by  means  of  white  lead 

or  other  foreign  matter  can  be  detected  by  burning  a 

sample  and  weighing  the  ash. 
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Reliable  niiiniifactnrers  are  always  willing  to  stand  be- 
hind their  goods  in  service.  Poor  material  or  workman- 

ehip  will  occasionally  evade  the  most  vigilant  inspection — 
hence,  the  importance  of  the  branding  previously  men- 

tioned. The  most  fre'iuently  occurring  defects  after  in- 
stallation arc  excessive  stretching,  iineven  stretching, 

cracking  and  poor  joints.  For  any  of  these  defects  a 
good  maker  will  cheerfully  make  adjustment  if  notified 
promptly,  provided  the  belt  has  been  properly  installed 
and  not  abused.  Before  making  claims,  however,  it  is 
wise  to  make  certain  that  these  conditions  have  been  ful- 

filled. Few  failures  will  be  found  if  the  pulleys  are  in 
line,  parallel  and  large  enough  for  the  kind  of  belt  used; 
if  the  belt  is  not  allowed  to  rub  against  bearings,  hangers, 
posts  or  shifters;  if  lubricating  oil  and  other  destructive 
agents  are  kept  away;  if  proper  tension  is  maintained 
and  if  the  belt  is  not  overloaded. 

Really  first-class  bolting,  properly  applied  and  cared  for, 
will  give  splendid  service  and  a  surprisingly  long  life. 

Special  Operatioims  ami  si  TesstnSe 
Macll:&is!ie  SKop 

Editorial  Cohrespondence 

For  manufacturing  hosiery  machines  Scott  &  Williams. 
Inc.,  l^aconia,  N.  H.,  employ  some  interesting  tools  and 

methods.  In  Fig.  1  is  illustrated  the  fixture  used  in  drill- 
ing pattern  drums.  The  casting  A  is  located  by  the  shaft 

B,  which  is  supported  in  a  bracket  at  each  end,  as  showTi. 
The  locating  of  the  various  holes  is  obtained  with  the 
index  drum  C.  As  the  pointer  D  is  dropped  into  the  in- 

dexing hole  of  the  drum  C,  the  casting  .1  is  in  the  correct 
position  for  drilling.  In  this  pattern  drum,  158  No.  37 
holes  are  drilled.    The  time  required  is  15  min. 

The  way  in  which  the  flutes  are  milled  in  the  rolls  may 
be  seen  in  Fig.  2.  After  the  roll  has  been  turned  to  the 
correct  diameter,  it  is  placed  between  centers  in  the  lathe 
and  driven  by  a  dog  at  the  head  end.  The  knurl  holder 
is  fitted  with  three  knurls,  and  the  shank  is  attached  in 
the  tool  post,  as  shown.  With  the  shaft  revolving,  the 
knurl  holder  is  caused  to  travel  along  the  shaft,  and  a 
good  form  of  knurl  is  produced.  One  of  the  holders  is 
illustrated  at  A,  and  the  design  may  be  easily  observed. 

In  Fig.  3  is  shown  the  attachment  used  in  milling  the 
segment  gears.  The  casting  is  located  on  a  stud  and  held 
in  position  with  a  nut  and  washer.    It  is  located  by  stops 

at  A  and  B.  The  gang  cutters  consist  of  two  3x%-in.  and 
one  2x%-in.  between  them.  Motion  to  revolve  the  casting 
and  fixture  is  ol)tained  through  the  wonn  and  wormwhcei 

C,  spiral  gears  D  and  wormwheels  E.  The  driving  worm- 
wheel  of  the  pair  of  gears  E  is  attached  and  driven  by  the 

^  , 

V^H^H^H^^n^^9 BH 
FIG. 

ATTACHMENT  FOR  MACHINING  A  SEGMENT  GEAR 
ON    THE    MILLER 

driving  belt  of  the  miller,  as  shown  at  the  left  of  the  illus- 
tration. This  method  of  machining  the  circular  surface 

on  the  gear  is  proving  successful,  and  the  surface  produced 
is  all  that  could  be  desired. 

These  three  special  methods  are  being  used  with  great 
success  in  the  manufacture  of  hosiery  machine  parts  and 
as  will  be  noted  good  results  so  far  as  time  is  concerned 
are  obtained.  Wlien  drilling  other  pattern  drums  than 
that  shown  in  the  illustration,  a  different  indexing  cyl- 

inder is  placed  on  the  arbor  of  jig,  Fig.  1 ;  thus  this  jig 

may  be  applied  for  a  variety  of  different  designs  of  pat- 
tern drums  which  are  machined  in  the  manner  showai. 

The  method  shown  of  milling  the  segment  gear  is  also 
interesting  as  it  will  be  observed  that  the  cutters  are 

machining  surface  at  all  times,  which  would  not  be  pos- 
sible if  the  part  was  rotated  on  an  arbor  and  the  surface 

machined  in  a  lathe,  without  some  o-scillating  devic-e  1)6- 
ing  used.    A  good  surface  is  also  produced. 

The  method  used  when  milling  the  flutes  on  the  rods 
is  interesting.  The  tool  is  held  in  the  tool  post  and  fed 
along  the  rotating  bar.  Three  knurls  are  held  in  contact 
with  the  rod  by  means  of  a  clamp  bolt  at  the  rear. 

FIG.  1. DRILLING  PATTERN  DRUM  WITH  A  SPECIAL 
INDEXING  FIXTURE 

FIG.  2.    MILLING  FLUTES  O.N  ROLLS  IN  THE  LATHE 
WITH  A  THREE-KNURL  TOOL 
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Letters  froinm  Pir^cilica^I  Memi 

CoBimlbHiraedl  T^ilblle   of  DrilE  Saxes 
of  A.  S.  M.  Eo  Screws 

In  order  to  save  time  and  trouble  in  referring  back  and 
forth  to  tables  to  find  either  a  tap  or  a  body  drill  size  for 
a  certain  size  of  screw  I  have  compiled  the  accompanying 

table,  together  with  the  drill  sizes  for  flat  and  fillister- 
liead  screws.  These  are  American  Society  of  Mechanical 

Engineers  standards. 
We  do  not  always  realize  the  time  lost  in  referring  from 

one  table  to  another.  By  combining  tables  in  this  way 
we  can  also  eliminate  one  chance  of  error  that  creeps  in 
whenever  we  copy  a  value  or  try  to  remember  it,  as  we 
turn  to  look  it  up  in  another  place. 

I  believe  a  good  many  of  your  readers  will  appreciate  a 
table  of  this  kind  and  find  it  a  great  convenience,  as  I 
have.  A.  Elting. 
New  York  City. 

<-...   B~ 

"V 

-—u^ 
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i 

<  A  > ■ — -^ 

Trimming  OHh  <._  c  Ease  Plugs 
of  Shells 

The  sketch  herewith  shows  the  equipment  used  by 
the  writer  for  cutting  of  the  square  tit  and  facing  olf 
the  surplus  metal  of  the  base  plug  after  it  has  been 
riveted  into  the  shell.    It  is  easily  applied  to  the  iatiie. 

TRIMMING  BASE   PLUGS  OF  SHELLS 

DRILL  SIZES  FOR  A.  S.  M.  B.  MACHINE  SCREWS 
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•Special  sizes  of  A.  S    M.  E.  machine  screws. 
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The  machine  is  a  plain  20-in.  American  engine  lalhe 
that  is  nearly  old  enough  to  vote.  It  is  fitted  with  a 
home-made  split  chuck  and  an  extra  tool  holder.  One 
tool  holder  takes  a  parting  tool  for  cutting  off  the  square 
end,  and  the  other  tool  holder  carries  an  ordinary  roiind- 
nose  tool  for  squaring  up  the  base  of  the  shell  and  plug. 
The  shell  forgings  are  about  50  carbon,  but  nnich  harder 
to  cut  than  the  carbon  content  would  lead  one  to  expect. 

With  this  equipment  we  can  do  168  British  4.5-in. 
shells  every  10  hr.,  the  lathe  running  at  130  r.p.m.  Tool 
feed  is  by  hand  for  parting  and  V48-'ii-  feed  per  revolu- 

M.otuiimdl="Bas*  Tool  fSoUdler 
Herewith  is  shown  a  rugged  tool  holder  for  tools  of 

the  round-bar  type.  This  holder  may  be  used  almost 
anywhere,  as  on  a  lathe  turret,  a  caniage,  etc.     It  con- 

tion  for  facing. 
New  Glasgow,  Nova  Scotia. 

John  S.  Watts. 

AdJ^sftailble  Drill  jSg 
Many  a  man  has  been  troubled  time  and  again  by  the 

loss  involved  in  the  laying  out  of  holes  in  instances  where 

a  job  consisted  of  "just  not  enough"  pieces  to  make 
profitable  a  special  drill  jig.  In  fact,  the  laying  out 
of  holes  often  amounts  to  the  same  as  the  drilling  itself, 
which  depends  of  course  greatly  on  the  pay  of  the  man 
who  scribes  off  and  of  the  boy  who  runs  the  drill  press. 

To  eliminate  the  expense  of  scribing,  the  use  of  a 

double-gage  drill  jig,  as  shown  in  the  accompanying  il- 
lustration, not  only  proves  to  be  a  paying  investment.  I)ut 

pleases  the  men,  and  there  is  no  wear  to  it. 

The  bedplate  A  is  provided  with  two  lugs  to  clamp 
it  to  the  table  of  the  drill  press.  Bearings  B  and  BI  on 
tlic  ends  of  the  bedplate  carry  a  right- 
and  left-handed  screw  C.  By  means  of 
this  screw  the  vise  jaws  D  and 
DI  can  be  moved.  They  always  remain 
equally  distant  from  the  center  of 
the  jig  and  automatically  center  any 
jjiece  gripped  between  them,  as  can  be 
easily  understood.  The  jaws  of  the 
vise  run  in  T-slots  in  the  bedplate. 
Between  and  above  the  jaws  a  drill 
bushing  is  fastened  in  a  holder  E, 
which  is  split  at  the  end  so  that  the 
proper  bushing  can  be  inserted.  The 
holder  is  slotted  at  tlie  other  end,  wliich 

enables  it  to  move  parallel  to  the  right- 
and  left-hand  screw.  It  runs  in  the 
recess  in  a  projection  on  the  bed- 

plate. Pointer  and  gage  indicate  direct- 
ly how  much  the  bushing  is  off  center. 

When  in  the  right  place,  the  holder  is 
firmly  clamped  down  by  the  screw  P. 

In  the  center  of  the  jig,  the  stop  G 
can  move  at  right  angles  to  the  right- 
and  left-hand  screw.  The  pointer 
and  the  gage  on  the  tail  of  the  bed- 

plate indicate  the  distance  between  the 
end  of  the  stop  and  the  center  of 
the  bushing.  The  stop  is  fastened  by  a  wing  nut  and 
screw  H  in  a  machined  slot. 

As  only  one  hole  at  a  time  can  be  drilled  in  eaih 
piece,  the  jig  requires  some  extra  handling  of  material, 
but  this  is  fairly  well  balanced  by  the  consideration  that 
an  ordinary  jig  has  to  be  moved  for  each  hole. 

-  In  case  the  jig  is  sulijcct  to  heavy  use,  the  wearing 
surfaces  of  the  vise  and  the  stop  have  to  be  hardened. 

Brooklyn,  N.  Y.  Jan  Spaander. 

ROUND-BAR  TOOL  HOLDER 

sists  of  a  heavy  base  A,  either  a  good  casting  or  forging, 
in  which  the  tool  block  B  is  free  to  rotate  when  released 

by  the  clamjnng  screw  C.  These  screws  serve  to  clamp 
the  two  binder  bushings  together,  thus  locking  the 
tool  block  in  any  position.     The  tool  E  is  locked  in 

SIDE    ELEVATION 

ADJUSTABLK   DRILL  JIO 

the  block  by  means  of  the  nut  F,  which  tightens  against 
the  washer  G.  W.  Burr  Bennett. 

Bridgeport,  Conn. 

^.  • 

KxportK  of  IiiKotx,  BilletH  and  BlnnmH,  according  to  flgures 
oompiled  by  the  Bureau  of  Statistics  have  grown  at  .such  a 
rate  that  1,000.000  tons  per  year  have  been  reached.  With  ar 
increase  from  50,942  tons  per  month  in  the  last  quarter  of  1915 
to  84,770  tons  per  month  for  the  first  four  months  of  1916. 
the  outgo  has  reached  the  record  rate  of  1.017.240  tons  per 

year. 
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Ssc^ssnoim  of  Previous  QtmesHioim 
1 
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Iinfiip2°©vedl  Type  of  Siir&e  Bap 
The  sine  bar  is  undoubtedly  a  most  useful  tool.  Its 

usefulness  is  so  well  known  among  tool  makers  that 
it  has  received  probably  more  than  its  share  of  space 
in  past  numbers  of  the  American  Machinist.  On  page 
830,  Vol.  44,  the  subject  was  again  raised  by  Wesley  E. 
McArdell  in  an  article  discussing  the  merits  of  an 

"improved  type  of  sine  bar." 
A  somewhat  extended  experience  with  angular  work 

has  convinced  me  that  the  sine  bar  without  some  ready 
means  of  support  is  a  most  efficient  time  waster.  Before 
it  can  be  used,  it  must  be  clamped  to  an  angle  plate. 
Then  it  must  be  tapped  to  the  correct  setting.  Quite 
possibly,  before  the  correct  setting  is  obtained  the  clamps 

the  center  of  the  slot  is  li^  in.  from  the  edge  and  the 
diameter  of  the  buttons  1  in.,  then  2  in.  is  added  to  the 
calculated  height  when  gaging  from  the  top  of  the 
button. 

The  great  advantage  of  this  fixture  comes  in  when 
we  have  an  angle  that  may  be  repeated.  It  is  also 
valuable  in  those  cases,  and  they  are  many,  where  we 
have  to  do  work  on  the  bar  and  require  a  positive 
support.  In  such  instances  a  slip  gage  of  the  necessary 
length,  made  from,  say,  i/^  square  material,  is  put  into 
the  vertical  slot.  The  button  pins  resting  on  this  gage 
give  the  desired  angle  in  minimum  time,  and  work  can 
be  performed  on  the  sine  bar  without  any  danger  of 
moving.  It  is  convenient  to  mark  the  slip  gages  in 
angles  as  well  as  lengths. 

For  use  with  a  10-in.  sine  bar  having  buttons  1  in. 
in  diameter,  the  stems  of  which  are  of  %-in.  diameter, 
the  slots  in  the  box  should  be  alxjut  11  in.  and  8  in. 

long  respectively.  Then  for  angles  up  to  45  deg.  the 
short  slot  is  vertical.  For  the  larger  angles  the  long 
slot  is  in  the  vertical  position.  Both  sine  bar  and 
buttons  should  be  hardened  and  ground.  A  series  of 

tapped  holes  in  the  box  angle  will  assist  in  securing 
work  in  position  on  the  bar,  if  necessary. 

Surrey,  England.  Walter  G.  Groocock. m 

A  Sismiplle  Maimd-Operated 
Beii^diim^  Tool 

After  reading  the  article  about  a  hand-operated  bend- 
ing fixture,  page  513,  Vol,  44,  I  am  prompted  to  write  a 

description  of  a  simple  tool  that  I  recently  made  for 

bending  a  large  number  of  small  thin  steel  tubes.     They 

SINE   BAR   HOLDING   AND    SETTING   FIXTURE 

must  be  moved.  Further,  during  the  progress  of  the 

work  the  setting  of  the  bar  must  be  tested.  Since  it 

is  held  only  by  clamps,  there  is  a  possibility  of  its 

moving.  All  this  is  well  known  to  its  users,  and  the 

improved  type  suggested  by  Mr.  McArdell  does  nothing 
to  provide  a  remedy. 

A  device  designed  by  the  writer  to  save  time  in  set- 

ting the  sine  bar  makes  the  setting  positive  for  any 

angle  desired.  This  contrivance  is  shown  in  the  illus- 

tration. It  is  merely  a  special  form  of  box  angle  plate 

having  a  right-angle  slot  parallel  to  two  of  its  sides.
 

The  buttons  B  pass  through  the  sine  bar  and  are,  on 

their  reduced  diameter,  a  good  fit  in  the  slot.  A  nut 

ajid  washer  on  each  button  secure  the  sine  bar  at  the 

necessary  inclination. 

To  simplify  the  calculations,  the  center  of  the  slo
t 

should  be  a  definite  distance  from  the  edge  of  the  box. 

It  saves  time  to  engrave  this  distance  on  the  face  of 

the  plate.     In  setting  the  bar  with  the  height  gage,  if 

r^'.sSiS**^  End  ̂ '5"  of  Fixture 

A    SIMPLE    HAND-OPERATED    BENDING    TOOL. 

were  required  for  the  short  pieces  of  black-lead  pencils 

and  were  termed  "pencil  economizers."  These  tubes 
were  made  of  No.  33  B.  G.  (0.0098-in.)  planished  steel, 

the  material  having  a  highly  finished  blue  surface.  In 

making  the  tubes  pieces  of  the  metal  were  cut  i|x4y2  in., 

which  gave  the  required  dimensions — "/„  in.  in  diameter 

by  iy2  in-  in  length. 
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In  the  illustration  is  shown  the  bending  appliance.  It 
is  used  in  a  bench  vise  and  is  made  of  cast  iron,  with  the 
exception  of  the  roller  and  handle,  which  consist  of  a  piece 
of  Vaa'in.  diameter  steel  rod  bent  to  the  shape  shown. 
Before  turning  the  handle  the  edge  of  the  sheet  metal  is 
placed  in  a  narrow  groove  that  will  be  observed  in  the 
roller  at  A.  To  use  this  bending  tool,  the  piece  of  sheet 
metal  is  pressed  evenly  with  the  left  hand  in  the  groove 
in  the  roller,  and  the  handle  is  turned  with  the  right 
hand.  The  output  of  tubes  by  this  simple  appliance  was 

at  the  rate  of  700  per  hr.,  which  was  considered  satis- 
factory. A.  Eyles. 

Manchester,  England. 

Desa^ca  of  HoJldlflini^  Jsx^fs 
On  page  1008,  Vol.  44,  Robert  J.  Beuter  indicates  that 

any  information  on  the  subject  of  "hold-downs"  would  be 
appreciated.  For  the  benefit  of  those  contemplating  mak- 

ing a  set  of  these  useful  tools,  I  herewith  submit  a  sketch 

of  a  pair  of  "hold-downs"  that  I  made  three  years  ago. 
They  have  never  failed  me,  even  under  the  most  trying 
circumstances. 

I  have  held  down  a  60-point  carbon  die  block  for  drop- 
forge  dies  while  taking  a  Vs'iii-  '^^^  ''^  ̂   shaper,  with 

never  a  fear  of  my  "hold-downs"  jumping.     For  thin 

A  SATISFACTORY  HOLD-DOWN 

stock  they  are  almost  indispensable.  They  are  made  of 
Ketos  steel,  hardened  and  ground  parallel  on  the  edges, 
which  contact  with  the  vise  jaw  and  the  work.  The  edges 
are  also  ground  90  deg.  to  the  bottom. 

All  that  is  necessary  to  make  this  kind  of  "hold-down" 
work  like  a  charm  is  to  grind  on  the  bottom  corner  of  the 
wider  edge  a  bevel  equaling  the  width  of  the  narrow  edge. 

Dayton,  Ohio.  Hugo  F.  Pdsep. 
m 

MetiTflc  Ss^stesmi  isa  E^pos^t  Trade 
I  have  read  with  interest  the  editorials  in  the  American 

Machinist,  also  the  contribution  of  Henry  R.  Towne,  on 
page  825,  of  Vol.  44. 

The  revival,  or  perhaps  we  may  say,  the  ever-recurring 
epidemic  of  the  metric  system  may  be  said  to  be  one  of  the 
little  things  sent  along  to  try  us  and  raise  our  ire. 

It  is  many  years  since  I  had  the  audacity  to  question 
the  statement  of  a  well-known  professor  who  informed  me, 
among  others,  that  all  go-ahead  countries  were  adopting 

the  metric  system.  I  put  the  question,  "What  are  the 
most  prominent  countries,  and  how  many  of  them  use  the 

metric  system  ?"    He  did  not  think  an  answer  necessary. 
Many  firms,  British  and  American,  use  inches  and 

meters  as  a  business  necessity,  as  Mr.  Towne  shows.  This 
evidences  no  particular  favor  for  the  metric  system.  Many 
of  us  are  in  the  position  of  the  ambidextrous  individual, 

•only  with  a  bias  on  the  right.  To  sum  up  the  matter, 
we  are  politely  asked  to  tie  up  our  right  and  give  the 

other  fellow  full  freedom  to  attack  us  with  both  hands. 

1  know  of  some  British  firms  that  have  given  the  metric 

system  an  out-and-out  trial.  All  may  be  described  as  fail- 
ures. Messrs.  Willans  &  Robinson,  mentioned  in  your 

editorial,  gave  up  the  system  because  "their  designers 
thought  in  inches  and  then  wrote  millimeters.""  The  man 
who  designs  a  crowbar  about  5  ft.  long  and  then  thinks 
it  out  in  millimeters  does  not  benefit  by  the  system;  he 
is  only  wasting  time. 

Aside  from  the  financial  aspect  (which  means  that 
should  we  adopt  the  metric  system  millions  of  dollars 
worth  of  tools  must  be  scrapped),  the  question  of  thought 
must  be  considered. 
We  and  our  children  have  been  trained  to  think  in 

inches  and  yards,  some  of  us  even  in  thousandths  of  an 
inch.  It  is  not  important  whether  the  rule  in  our  hand 

be  metric  or  foot,  but  what  we  "think  with,"  or  what  our 
brains  are  familiar  with,  that  is  the  important  thing.  Are 

we  to  throw  overboard  our  brains,  "tie  up  our  right,"  and 
adopt  a  system  doubtful  as  to  its  advantages,  though  cer- 

tain to  cause  endless  confusion  until  a  new  race  trained 

in  our  schools  to  think  in  these  particular  units  can  be  pro- 
duced ? 

Of  course,  we  all  think  ourselves  quite  as  good  as  the 
other  fellow,  but  at  the  same  time  fail  to  see  why  we 
rhould  deliberately  handicap  ourselves  by  adopting  a  Will- 
you-walk-into-my-parlor  policy,  and  make  his  foreign 
trade  a  home  trade  and  our  home  trade  all  foreign. 

In  conclusion,  I  remember  discussing  the  metric  system 
some  years  ago  with  a  canny  old  Scotch  engineer.  On  my 

asking  what  were  its  advantages,  he  replied :  "Well,  ye  see 
it's  this  way:  When  ye  dee,  they  usually  pit  ye  awa'  in 
a  sax-foot  plot,  but  under  this  new-fangled  system  ye  get 
two  meters  instead.  Ye  have  the  advantages  of  anither 

sax  an'  three-quarter  inches  or  thereaboots." 
Belfast,  Ireland.  F.  P.  Teeey. 

ProBmotiEa^  tlhve  M.a^lht  Maia 

While  reading  Mr.  Stuart's  article  under  the  above  title 
on  page  1041,  Vol.  44,  many  readers  will  remark  that 
no  man  is  able  to  be  his  own  critic,  and  the  Hartfordian 
writer  has  not  proved  to  be  an  exception.  The  fact  that 
he  reads  the  American  Machinist  and  that  he  is  interested 

enough  in  the  welfare  of  the  trade  to  write  for  "our" 
paper  brand  him  as  a  man  above  the  average.  How  many 
of  his  former  coworkers  have  read  a  technical  paper? 
How  few  of  them  have  ever  attempted  to  write  for  one? 
How  many  stupids  spend  three  nickels  a  week  on  Sunday 
papers  to  find  a  better  job,  while  seven  and  a  half  cents  a 
week  for  the  American  Machinist  would  teach  them  how 

to  fill  it?  This  is  not  the  only  thing  that  demonstrates 
that  Mr.  Stuart  is  above  the  average.  The  special  job 

that  gave  him  his  chance  could  have  been  done  by  "anj' 
good  toolmaker."  The  italics  are  mine.  Whenever  a  man 
ceases  to  admire  his  work  after  it  is  finished,  he  is  on  the 
track  to  better  results. 

Mr.  Stuart's  superintendent  was  aware  of  the  fact  that 
the  man  on  the  special  job  was  above  the  average,  and  he 
^ingled  him  out  long  before  he  ever  had  any  need  for  him 

in  another  capacity.  A  "super"  has  no  time  to  learn  all 
the  good  and  bad  points  of  all  his  men,  and  he  has  to  put 

them  do'^vn  as  average  till  they  prove  to  be  otherwise. 
The  few  to  whom  are  given  the  opportunity  to  prove  their 
superiority   are  chosen,  and  no  superintendent  can   be 



July  13,  1916 AMERICAN    MACHINIST 

79 
blamed  for  picking  the  man  who  demonstrated  his  value. 
Mr.  Stuart's  rapid  rise  from  the  ranks  proves  that  lie was  hand-picked  and  disproves  his  argument. 

A  tliird  party  will  also  regard  the  case  of  friend  Tom 
from  quite  a  different  angle.  Tom  is  described  as  a  man 
who  knew  his  business;  a  man  ten  years  the  senior  of 
Stuart;  a  quiet  man,  a  man  with  fully  developed  self- 
respect.  The  offer  to  take  a  foreman's  position  was  wel- 

come enough,  but  to  work  under  an  old  friend,  young  in 
years  and  experience,  went  against  the  grain.  The  ofCer, 
however,  was  Tom's  first  trump  card.  His  employers' may  have  had  the  old-fashioned  idea  never  to  promote 
a  man  unless  forced  by  circumstances.  In  all  probability 
they  knew  Tom's  value  thoroughly  and  friend  Stuart's  of- 
fer  put  Tom  in  his  right  place. 

There  certainly  are  foolish  promotions.  A  good  man  is 
often  passed  by  because  he  is  valuable  at  the  work  he  is 
doing.  These  cases  are  rather  numerous  and  such  men 
are  in  an  unfortunate  position,  as  they  pay  the  price  of 
another  man's  egotism.  But  the  moment  they  have  sized up  the  stiuation,  they  are  able  to  command  much  better 
remuneration  than  their  coworkers.  Several  promotions 
which  are  regarded  by  the  men  as  foolish  appear  otherwise 
if  looked  at  from  the  employer's  viewpoint.  There  usu- 

ally is  some  method  in  his  madness.  The  best  proof  of 
this  was  given  me  last  winter,  when  in  charge  of  a  gang 
on  some  outside  jobs  in  Xew  England.  In  rapid  succes- 

sion we  met  the  heads  of  departments  of  about  a  dozen 
firms.  It  was  impossible  for  my  men  to  know  all  their 
names  in  the  short  time  they  came  in  contact  with  them, 
but  they  always  could  tell  to  which  firm  any  outstanding 
man  belonged  as  long  as  all  the  "higher-ups"  of  a  firm showed  the  same  main  traits  of  character.  These  char- 

acteristics were  often  pronounced  and  showed  that  each 
firm  had  a  decided  preference  as  to  the  qualities  it  wanted 
its  men  to  possess. 

At  least  two-thirds  of  the  American  finns  have  theories 
about  hiring  or  promoting  men,  although  their  executives 
may  not  be  aware  of  it.  Some  of  the  executives  avoid 
friction  in  the  shop  by  filling  the  vacancies  higher  up 
with  outsiders,  and  discharging  them  if  they  do  not  come 
up  to  standard.  This  system  has  many  advantages,  but  in 
northern  continental  countries,  where  this  system  was 
formerly  practiced,  laws  have  been  passed  making  it  im- 

possible to  lay  a  man  off  without  one  week's  notice  for 
the  ordinary  mechanic,  one  month  for  foremen  and  often 
several  months  for  men  in  more  important  positions.  This 
was  to  give  a  man  a  chance  to  keep  on  the  level  he  had 
reached. 

Hiring  and  promoting  in  the  old  country  has  to  be  done 
with  great  skill,  as  hiring  a  man  or  promoting  a  man  to 

the  wrong  position  might  entail  several  months'  loss  of 
salary  to  a  firm.  Large  concerns  promote  their  men  and 
shift  them  to  other  departments  to  escape  jealousy; 
smaller  companies  suggest  to  the  climber  that  he  get  out, 
gain  more  experience  and  then  return.  Often  a  man  is 

sent  out  as  a  "volunteer"  to  a  friendly  firm  abroad,  his 
own  firm  defraying  his  expenses  and  "after  having  finished 
his  education,"  the  erstwhile  Jack  returns  as  Mr.  So  and 
So.  His  absence  also  has  possibly  broken  up  chummy 
relationships. 

Such  methods  have  proved  to  be  of  great  advantage  to 
all  parties  concerned  and  recently  they  have  found  their 
way  to  America.  A  large  utility  company  that  gives  the 
utmost  care  to  the  hiring,  promotion,  education  and  finan- 

cial M-elfare  of  its  employees,  has  been  one  of  America's greatest  successes  of  the  last  six  years. 
Some  readers  of  the  Machinist  will  not  be  able  to  see 

the  logic  of  Mr.  Stuart's  article,  still  he  deserves  a  lot  of 
credit  for  having  started  a  discussion  that  can  have  only 
a  good  influence  on  those  possessing  the  power  to  promote eihcient  workmen.  j^n  Spaandeh. Brooklyn,  N.  Y. 

Repairing  Tool-Holder  Slots  in 
ajTurreft-Latihe  Tool  Head 

The  article  on  repairing  tool-holder  slots,  on  page  1002, 
Vol.  44,  reminds  me  of  a  repair  recently  done  on  a 
Jones  &  Lamson  turret.  The  %-m.  11-thread  tapped holes  in  the  turret  were  stripped.  The  illustration  shows 
the  way  the  job  was  done.  The  machine  was  out  of service  only  6  hr. 

We  made  six  threaded  machine-steel  plugs  21,4  in.  in 
diameter,  16  threads,  2  in.  long.  These  were  made  on 
a  Jones  &  Lamson  machine  in  1  hr.    We  put  the  turret 

THE   REPAIR  ON  THE  JONES  &  LAMSON  TURRET 

plate  on  the  miller  and  bored  and  tapped  the  six  2i/4-in. 
16-thread  holes  for  the  plugs  in  about  2  hr.,  which  left 
us  3  hr.  to  shape  the  slot,  drill  and  tap  the  i/i-in. 
20-thread  holes  so  the  bu^J^jjiga  cannot  turn,  and  put  the turret  on  again. 

I  think  this  will  make-*  stiffer  job  than  the  one 
submitted  by  F.  W.  Snyder,  and  it  is  certainly  much 
cheaper.  N,  W.  Wollums. 

Columbus,  Ohio. 

Avoidiiag  CostHy  Errors  In 
Iimdlexaia^  WorlS, 

The  editorial  on  page  785,  Vol.  44,  on  the  subject  of 
errors  in  indexing  work,  recalls  to  mind  a  former  expe- 

rience. The  conclusions  then  arrived  at  may  be  helpful 
to  others. 

The  job  itself  was  one  of  division  and  internal  milling. 
Only  what  was  absolutely  necessan,'  to  get  out  the  work 
was  done.  No  trouble  was  anticipated,  as  it  was  pro|)osed 
that,  until  the  job  had  passed  the  experimental  stage,  the 
work  should  be  handled  in  the  toolroom,  where  only  expe- 

rienced men  were  employed. 
For  a  time  all  went  well;  everything  was  as  expected. 

Then  trouble  developed.  Some  difficulty  was  experienced 
in  tracing  its  cause,  which  was  found  to  be  the  shifting 

of  the  sector  without  the  operator's  noticing  it.  Some 
work  also  came  out  that  was  at  once  seen  to  be  a  "mis- 
divide" — that  is,  the  operator  had  forgotten  the  number 
of  turns  he  had  to  make  for  each  division  and  had  given 
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one  too  many  or  one  two  few.  The  remedy  at  the  time 
and  on  that  particular  job  was  quickly  decided  upon.  The 
work  in  question  was  held  for  milling  in  a  pot  chuck 
mounted  on  the  dividing  head,  the  outer  end  of  the  chuck 

being  carried  in  a  "steady"  mounted  on  the  platen 
of  the  machine.  As.  soon  as  the  defective  work  was  found, 
the  front  of  the  chuck  was  graduated  with  the  correct 
divisions.  An  index  line  was  marked  on  the  steady  to 
match.  This  effectually  prevented  any  further  bad  work. 
The  operator,  after  indexing,  had  only  to  see  that  index 
and  graduation  were  in  alignment  to  be  quite  sure  that  all 
was  well. 

The  qiiestion  as  to  what  should  be  done  when  the  job 
had  passed  the  experimental  stage  and  was  ready  to  be 

handed  over  to  the  regular  production  staff  was  then  con- 
sidered. It  was  decided  that  with  proper  jigs  the  work 

could  be  placed  upon  the  plain  millers.  The  matter  of 

simple  accurate  division  was  next  studied.  Direct  index- 
ing was  ruled  out  because  the  number  of  divisions  was 

large  in  relation  to  the  diameter,  the  work  with  the  chuck 
was  heavy  and  would  have  to  be  moved  through  a  small 
arc,  the  holes  or  notches  would  need  to  be  small  and  so 
would  not  withstand  the  wear  incidental  to  correct  align- 

ment. As  it  was  hardly  to  be  expected  that  the  operator 
would  move  the  work  the  correct  amount,  the  wear  would 
of  necessity  fall  upon  the  plunger  and  the  notch  or  hole. 
Universal  dividing  heads  were  not  admissible  with  the 

•class  of  labor  employed  upon  the  plain  millers.  The  tool- 
room operator  had  made  mistakes;  they  would  naturally 

make  more. 

The  solution  decided  upon  was  the  construction  of  divid- 
ing jigs  in  which  were  embodied  a  worm  and  wormwheel. 

The  end  of  the  wormshaft  was  provided  with  a  spring 

plunger  that  entered  a  hole  in  a  disk.  All  the  operator 
had  to  do  was  to  withdraw  the  plunger,  give  one  turn  and 

again  insert  the  plunger  in  the  hole.  Thus  there  could 
not  be  any  mistakes. 

That  was  in  our  case  quite  satisfactory.  In  other  cases 
and  for  finer  divisions  it  would  be  quite  practical  to  design 

a  worm  and  wormwheel  and  provide  an  index  plate  in  con- 

junction. The  essential  feature  is  that  the  operator  has 

only  to  withdraw  the  indexing  plunger  from  one  hole  and 
insert  it  in  the  next.  This  is  too  obviously  simple  for 

anyone  to  make  mistakes.  Even  if  the  operator  should  by 

any  chance  miss  a  hole,  the  omission  can  be  rectified  with- 
out error  in  the  result  by  simply  coming  round  to  the 

missed  place  as  soon  as  convenient.  It  will  be  noticed  that 

this  oversight  is  all  that  could  happen.  There  could  not 

be  a  larger  or  a  smaller  division.  P.  E.  Maxx. 
Bournbrook,  England. 

'0. 

Your  article  on  page  956,  Vol.  44,  recalls  to  mind  the 
letters  which  were  written  some  months  ago  regarding  the 

attitude  of  employers  toward  military  training,  and  I 

refer  especially  to  Percy  E.  Barbour's  reply  to  Mr.  Murphy 

on  the  above  subject.  I  also  refer  to  James  Vose's  recent 

letter  on  page  1003,  Vol.  44.  As  an  ex-lst  Sergeant  of  a 

militia  company  I  naturally  argue  in  favor  of  military 

training.  Few  employers  realize  that  the  National  Guard 

is  one  of  the  greatest  aids  to  discipline  in  the  shops  today. 

The  young  man  who  is  enlisted  as  a  private  in  the  ranks 

soon  learns  that  he  has  got  to  do  as  he  is  told  and  no  ques- 

tions asked.  By  faithful  duty  he  is  promoted  to  a  eor- 
poralship.  At  this  point,  it  is  his  finrt  experience  as  a 

(to  use  a  shop  term)  "gangboss."  He  is  in  charge  of  7 
men  and  each  of  these  men  must  go  to  his  "boss"  for  or- 

ders. He  is  accountable  for  general  discipline  and  per- 
sonal appearance  of  his  gang  and  cleanliness  around  their 

quarters.  As  he  improves  in  his  abilit}'  to  handle  his 
"gang,"  he  is  promoted  to  sergeant,  which  rank  compares 
with  tliat  of  a  section  foreman  in  the  shops,  because  he 

commands  a  "platoon,"  or  In  other  words,  a  number  of 
"gangs."  He  finally  is  appointed  a  1st  Sergeant,  whose 
rank  compares  with  a  shop  department  foreman. 

The  "Top"  Sergeant  is  responsiWe  for  the  discipline  of 

his  company,  settles  all  disputes,  lays  out  his  "details"  (as- 
signs work  to  the  men),  and  is  the  one  man  between  tiie 

commissioned  officers  and  the  enlisted  men. 

A  good  commissioned  officer,  who  acts  the  same  as  a 
shop  superintendent,  will  never  command  an  enlisted  man 
to  do  certain  things  until  he  has  first  spoken  to  the  1st 
Sergeant  (foreman).  By  this  training  he  is  unknowingly 
fitting  himself  for  executive  positions  in  the  factories. 
It  has  been  my  experience  as  a  foreman  in  dealing  with 
military  trained  men  that  they  are  the  last  to  ask  the 

"whys"  and  "wherefores,"  but  on  the  contrary  are  most 

likely  to  say,  "Yes,  sir,  ITl  do  it  right  away." 
Foremen,  who  may  read  this  article,  recall  to  mind 

men  who  with  military  training  have  worked  for  )'0U. 
Does  not  your  experience  favorably  compare  with  mine? 

The  largest  electrical  manufacturing  concern  in  tlie 
world  has  recognized  the  National  Guard,  to  the  extent  of 
paying  their  employees  who  are  affiliated  with  the  militia 
at  the  rate  of  $1.50  a  day,  including  Sundays,  for  all  or- 

dered tours  of  duty.  The  company  commander  notifies 
the  manager  when  these  tours  of  duty  will  take  place, 
thereby  giving  the  department  foreman  a  chance  to  lay  out 
his  work  accordingly.  Thomas  Peentice,  Jr. 

Pittsfield,  Mass. 
B 

Two    TfciB'esid°Ctiatfta!rag    WrSiraMes 
The  two  wrinkles  described  by  0.  F.  Philler,  under  the 

above  heading  on  page  601,  Vol.  44,  are  not  practical.  I 

don't  suppose  any  of  us  will  sell  our  calipers  in  our  en- 
thusiasm for  the  first  "stunt,"  even  though  it  is  "no  cut- 

and-try  method"  and  there  are  "no  calipers  required." 
As  for  the  second,  the  odds  are  100  to  1  that  the  next 

multiple  thread  the  operator  cut  he  would  revert  to  the 
old  and  certain  method  of  counting  the  gear  teeth  rather 
than  advancing  his  compound  rest  in  preferring  to  be 
sure  instead  of  sorry. 

Here's  an  old  timer's  thread-cutting  stunt  that  has 
advantages.  A  left-hand  multiple  thread  nut  was  re- 

quired. After  chucking,  boring,  opening  out  for  about  a 
sixteenth  to  correct  depth,  setting  up  gears,  etc.,  he  pro- 

ceeded to  reverse  the  cone  belt  (the  lathe  not  being 

equipped  with  a  reverse),  ground  up  a  screw-cutting  tool 
opposite  hand  to  the  boring  tool.  Then,  feeding  inward 
for  depth  of  cut  and  traversing  toward  the  headstock  as  in 
a  right-hand  thread,  he  cut  the  threads,  dividing  up  gear 
teeth,  faced  out  depth  cut  and  the  job  was  completely 
finished. 

This  method  eliminates  guessing  for  depth,  awkward 

set  up  in  case  of  tool  breaking,  and,  lastly — the  dreaded 
stiff  neck !  John  C.  Wells. 

Dumfries,  Scotland. 
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The  index  for  Volume  44,  January  to  June,  1916,  is 

now  ready. 
Those  desiring  a  copy  should  make  prompt  request. 

i^iratii°Effi(Eaeinics^  ILe^islatlioBa 
The  record  of  the  present  Congress  in  regard  to  anti- 

efficiency  legislation  stands  as  follows  at  the  time  of  this 
writing  (July  7)  : 

1.  Tavenner  Bill,  H.  R.  8,665.  This  bill  prohibits  time 
study,  premium  or  bonus  in  all  Government  work.  It  has 
been  reported  favorably  to  the  House,  accompanied  by 
minority  views  showing  its  vicious  nature.  It  is  not 
likelv  to  be  acted  upon  at  this  session. 

2."  Van  Dyke  Bill,  H.  R.  8,677.  This  bill  prohibits time  study,  premium  or  bonus  in  the  Post  Office  Depart- 
ment. It  is  still  in  the  House  Committee  on  Post  Office 

and  Post  Roads.  It  may  be  reported  out  at  any  time  if 
the  desired  ends  are  not  gained  by  a  rider  on  the  Post 
Office  appropriation  bill. 

3.  Post  Office  Appropriation  Bill,  H.  R.  10,484.  This 
bill  is  now  being  considered  on  the  iloor  of  the  Senate. 

Anti-efficiency  rider  is  likely  to  be  offered  when  the  com- 
mittee amendments  are  disposed  of. 

4.  Naval  Appropriation  Bill,  H.  R.  15,947.  This  bill 
has  been  passed  by  the  House  and  has  been  reported  to 
the  Senate  by  the  subcommittee  of  the  Senate  Naval 
Affairs  Committee.  It  carries  in  unchanged  form  the 
rider  as  passed  by  the  House. 

5.  Fortifications  Appropriation  Bill,  H.  R.  14,303. 

This  was  passed  by  the  House,  June  22.  The  anti-effi- 
ciency rider  was  passed  by  a  roll  call,  the  vote  being  197  to 

117.  It  is  now  in  the  hands  of  the  Senate  Committee  on 

Appropriations  and,  so  far  as  the  rider  is  concerned,  will 
probably  pass  in  its  present  form. 

6.  Army  Appropriation  Bill,  H.  R.  16,460.  This  was 
passed  by  the  House  on  June  26  and  carries  the  Tavenner 
amendment.  It  was  introduced  in  the  Senate  on  the  same 

day.  It  will  probably  pass  with  the  amendment  un- 
changed. 

The  prospect  staring  American  manufacturers  in  the 
face  is  that  the  four  great  appropriation  bills  will  each 
carry  a  rider  prohibiting  the  expenditure  of  any  of  the 
moneys  there  appropriated  for  time  study,  premium  or 
bonus  payment  on  any  Government  work.  In  principle 
and  result  these  laws  are  just  the  same  as  those  which 
might  prohibit  the  use  of  rules,  scales,  micrometers  or  any 
other  measuring  tool  commonly  used  in  doing  work. 

They  are  exac-tly  parallel  in  purpose  to  the  weavers'  riots 
in  England  some  170  years  ago.  It  is  an  attempt  to 

abolish  by  law  the  u'se  of  labor-saving  devices. 
A  brief  study  of  the  line-up  in  the  House  indicates  that 

those  who  have  voted  for  the  amendment  believe  they  are 

some  kind  of  friend  of  the  "plain  people."  On  the  other 
hand,  those  who  have  voted  for  the  exclusion  of  these 

provisions  are  being  classed  as  friends  of  the  "employers' 
interests." 

By  the  time  these  comments  are  in  print,  it  will  prob- 
ably be  too  late  to  object  to  a  part  of  the  riders.  How- 
ever, those  that  have  not  actually  passed  into  law  should 

be  vigorously  protested  by  every  manufacturer  in  the 
United  States.  And  beyond  and  perhaps  more  important 
than  all  this,  an  active  propaganda  of  education  should 
be  started  at  once  to  forestall  similar  legislation  next 

year. 

Any  movement  of  this  kind  is  insidious.  It  is  easy 
enough  to  forecast  the  next  step.  It  will  be  to  prohibit 
the  use  of  such  improved  methods  on  all  work  done  by 
private  manufacturers  for  the  Government.  Such  a  situ- 

ation is  intolerable,  although  not  unthinkable.  It  is  high 
time  that  the  campaign  of  education  should  be  started  to 
prevent  the  throttling  of  improvement  in  shop  conditions 
through  such  pernicious  legislation. 

Molbils^sxtioim  of  .American 
Rese&rcS^  Agencies 

The  Engineering  Foundation  has  determined  to  offer 
its  services  to  the  National  Academy  of  Sciences  of  the 

United  States,  "to  accomplish  the  federation  of  all  the 
research  agencies  of  the  nation — governmental,  university 
and  private — with  the  object  of  encouraging  the  applica- 

tion of  scientific  principles  to  American  industries  and 

the  employment  of  science  in  the  national  defense."  This 
plan  really  calls  for  the  mobilization  for  the  good  of  th© 
country  of  all  the  research  laboratories  and  their  person- 

nels throughout  the  United  States.  The  project  was 
taken  up  and  planned  by  the  National  Academy.  On 
behalf  of  the  engineering  societies  the  Engineering  Foun- 

dation now  comes  forward  and  offers  to  assist  by  provid- 
ing a  competent  executive  secretary  at  a  salary  of  some 

$12,000  a  year. 
This  movement  is  one  of  the  earnest  attempts  at  pre- 

paredness that  are  now  being  made  throughout  the  coun- 
try. Beyond  this  broad  plan  is  still  another  that  has  for 

its  aim  the  bringing  about  of  cooperation  between  men 
of  pure  science  and  men  of  applied  science.  The  secretary 
to  be  appointed  by  the  Engineering  Foundation  may  be 
the  means  of  inaugurating  this  cooperation  as  well  as 
assisting  in  the  work  of  mobilizing  the  research  agencies. 

Both  movements  hold  forth  promise  of  good  to  Ameri- 
can engineering  and  industry.  In  the  past  the  man  of 

pure  science  has  been  far  too  apt  to  hold  himself  aloof 
and  consider  that  his  interest  lay  in  abstract  problems, 
and  too  often  he  did  not  deign  to  consider  those  that  had 
a  more  practical  application  unless  his  aid  was  specifically 
sought.  It  is  probable  that  this  attitude  will  break  down 
when  this  work  of  mobilization  and  cooperation  is  under 

way.  Once  this  is  done  the  Engineering  Foundation  will 
indeed  have  accomplished  a  most  worthy  piece  of  work  as 
its  initial  venture. 

It  is  also  hoped  that  the  appointment  of  an  executive 
secretary  capable  of  handling  these  big  movements  will 
assist  in  further  building  up  the  Engineering  Founda- 

tion itself.    It  will  be  recalled  that  Ambrose  Swasev,  of 
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Cleveland,  established  this  Foundation  to  be  administered 

"in  the  interests  of  scientific  research  and  the  good  of 
mankind."  The  trustees  are  drawn  from  members  of  the 
four  great  national  engineering  societies — the  Mechani- 

cal, Mining,  Electrical,  and  Civil  Engineers.  Mr. 

Swasey's  hope  in  establishing  this  Foundation  was  to  see 
it  grow  and  develop  somewhat  like  the  great  foundation 

in  his  home  city,  known  as  the  "Cleveland  Foundation." 
This  was  started  some  four  or  five  years  ago  by  a  gift  of 
$200,000  to  be  administered  in  studying  the  needs  of  the 

cit3'  of  Cleveland.  The  initial  gift  has  been  added  to  time 
and  again  until  the  foundation  now  has  an  endowment  of 
$26,000,000. 

It  is  earnestly  hoped  that  other  engineers  will  follow 

the'  example  and  wish  of  Mr.  Swasey,  and  add  to  the 
Engineering  Foundation  until  it  reaches  a  large  sum  and 
produces  an  income  capable  of  bringing  great  results  in 
the  field  of  engineering  research  and  for  the  good  of 
mankind.  An  excellent  beginning  has  been  made,  for 
nothing  but  commendation  can  be  said  of  the  initial  move 
of  the  trustees  in  seeking  to  bring  about  closer  relations 
between  the  pure  and  applied  sciences. 

The  season  is  fast  approaching  when  those  who  labor 
in  factories  veritably  earn  their  bread  by  the  sweat  of  their 
brows.  Warm  weather,  which  was  delayed  beyond  its 
usual  time  of  appearance,  has  now  arrived. 

While  investigations  have  shown  that  human  energy 
and  vitality  are  not  by  any  means  at  their  lowest  ebb 
during  the  hot  months,  still  it  is  an  undeniable  fact  ob- 

served by  anyone  who  has  labored  under  these  conditions 
that  excessively  hot  weather  has  a  diminishing  effect  upon 
shop  production. 

Tliere  are  a  number  of  ways  to  partly  overcome  this 
drawback,  one  of  the  remedies  being  the  installation  of 
ventilating  systems.  Some  of  the  most  advanced  of  these 
maintain  the  air  at  a  temperature  several  degrees  lower 
than  that  outside.  Under  these  conditions,  however,  the 
circulation  of  air  is  restricted  to  certain  definite  passages, 
and  openings  such  as  windows  and  doors  are  kept  rigor- 

ously closed.  Imagination  goes  a  long  way  in  the  matter 
of  sense  of  comfort;  and  when  the  worker  is  confined  in 
an  atmosphere  of  this  kind,  even  though  it  may  be  cooler 
than  that  outside,  he  misses  the  stirring  of  the  air  or 
breeze  which  through  years  of  habit  instinctively  spells 
comfort. 

A  psychological  method  of  increasing  the  comfort  of 
the  workers  under  such  conditions  is  the  installation  of 

fans  that  produce  an  actual  breeze.  The  ordinary  electric 
fan  in  office  or  smoking  car  gives  one  an  instinctive  sense 
of  comfort,  although,  as  a  matter  of  fact,  it  merely  han- 

dles the  same  air  over  and  over  again,  in  reality  raising 
its  temperature  tlirough  friction. 

Another  and  more  logical  remedy  for  the  individual 
worker  is  the  adoption  of  a  proper  summer  diet.  A  sense 
of  high  temperature  is  much  more  easily  brought  about 

by  over-indulgence  in  meat  or  food  of  high  caloric  value 
during  the  summer  months  than  through  ordinary  exer- 

cise. A  glass  of  beer  at  noon  may  look  and  taste  re- 
freshing, but  is  far  from  comfortalile  in  its  after-effects. 

There  is  an  opening  for  organized  effort  along  these  lines 

on  the  part  of  progressive  manufacturing  companies.  It 

very  likely  might  pay  some  of  them  to  furnish  their  em- 
ployees with  meals  of  proper  caloric  values  even  at  less 

than  cost. 

Wlhaft  Us  £&  Maadl  Scre'w  Ma.c]kiinie? 
He  who  asks  for  a  definition  should  always  remember 

that  peace  flees  when  definitions  are  being  framed.  Every 
attempt  to  limit  accurately  the  meaning  of  a  word  or 
name,  or  to  distinguish  l)etween  one  machine  or  tool  and 
ethers  that  are  similar,  brings  forth  controversy.  If  any 
worth-wliile  result  is  finally  obtained  it  must  he  through 
compromises.  In  spite  of  these  truths  a  request  has  come 
to  define  a  hand  screw  machine,  or  at  least  point  out  the 
differences  between  a  hand  screw  machine  and  a  turret 
lathe. 

The  name  "turret  lathe"  is  undoubtedlj'  very  old.  It 
is  descriptive  in  itself,  is  comprehensive  and  seemingly 
was  originally  and  perhaps  even  today  is  properly  applied 
to  any  type  of  lathe  or  turning  machine  that  is  provided 
with  a  turret  to  hold  a  series  of  cutting  tools.  Thus  it 
properly  seems  to  include  chucking  lathes,  hand  screw 
machines,  automatic  screw  machines  and  the  so-called 
semiautomatic  lathes  used  largely  for  machining  castings 
and  forgings. 

If  this  view  is  right,  "turret  lathe"  is  the  comprehen- 
sive class  name  and  "hand  screw  machine"  the  special 

type  name  of  a  certain  kind  of  machine  in  the  broad 
turret-lathe  class.  Once  we  accept  this  view,  we  can  then 
try  to  define  or  state  the  features  that  separate  hand 
screw  machines  from  chucking  lathes,  automatic  screw 

machines  and  the  various  other  tj'pes  in  the  same  general class. 

The  four  principal  features  that  a  hand  .screw  machine 
seems  to  possess  are  a  hand-operated  turret,  a  hand-oper- 

ated cross-slide,  a  hand-operated  chuck  and  a  hand- 
operated  wire  feed.  The  hand-operated  mechanisms 
distinguish  it  from  the  automatic  screw  machine  and 
semiautomatic  turret  latlie,  on  the  one  hand,  and  the 
possession  of  the  wire  feed  from  the  chucking  lathe,  on 
the  other. 

This  attempt  at  definition  comes  from  the  thought  that 

the  mechanism  and  possible  functions  of  a  machine  detc-- 
mine  its  type  rather  than  the  particular  work  for  which 
it  may  be  used.  This  viewpoint  forestalls  any  objections 
to  the  definition  as  just  written,  on  the  score  that  hand 
screw  machines  when  used  for  second  operations  do  not 

employ  the  wire  feed  and  so  in  operation  are  like  chuck- 
ing lathes. 

The  confusion  in  mechanical  terms  has  often  been 

pointed  out.  It  is  a  pity  that  such  names  are  not  better 
fixed,  and  it  is  particularly  unfortunate  that  tlie  term 

"turret  lathe"  is  loosely  employed  without  qualification 
for  so  many  different  kinds  of  machines.  In  mentioning 
them  in  print,  in  letters  and  conversation  it  is  far  better 
to  use  one  of  the  names  of  a  type,  as  chucking  machine, 
or  hand  screw  machine,  or  automatic  screw  machine,  or 
semiautomatic  turret  lathe,  than  to  refer  to  them  merely 
as  turret  lathes. 

The  man  who  never  makes  a  mistake  is  sleeping  under 
six  feet  of  Mother  Earth  with  unheeding,  purposeless 
winds  blowing  over  him. 
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For  some  time  the  Gem  City  Machine  Co.,  Dayton,  Ohio, 
has  been  handling  large  orders  for  launches,  dies,  fine 
tools,  and  snap,  plug,  limit  or  other  gages.  For  its  snap 
or  other  gages  of  that  character,  it  designed  and  built  a 
special  grinder  that  has  been  in  use  in  its  shop  for  some 

FIG.  1.  GAGE-GRINDING  MACHINE 

Table,  6>Axl4  in.;  table  swivels  an  Included  angle  of  20  deg.; 
table  traverse,  screw  movement,  iV,.  in.:  S""<1'"|„J^5'^° 
traverse  adjustment,  12  in.;  cross-feed  handlever  movement. 
3  In.;  size  of  pulley,  2%  in.;  speed.  2,800  r  p.m.;  size  of  wheel 
taken,  6x^4  in.,  H-in.  hole;  diameter  of  base,  22  In.,  tielgnt overall,  33  in.;  weight  about  700  lb. 

time,  and  which  it  has  now  decided  to  put  on  the  market 
for  use  on  similar  work. 

A  feature  of  the  machine  shown  in  Fig.  1  is  that  the 

stand  is  made  low  enough  so  that  an  operator  can  sit 

on  a  stool  and  both  manipulate  the  machine  and  watch 

the  work  to  the  best  advantage.  The  table  is  of  ample 

size  to  take  all  classes  of  gages  and  is  equipped  with 

T-slots,  bolts  and  clamps.  A  setting  gage  is  also  used 

on  the  table  for  duplicate  work.  The  table  is  made  to 

swivel  up  or  down  to  allow  the  grinding  of  thick  or  thm 

gages  and  still  keep  tlie  center  of  the  work  on  a  line  with 
the  center  of  the  wheel. 

The  machine  has  a  traverse  screw  feed  operated  by 

means  of  a  large  handwheel  graduated  to  read  to  thou- 
sandths. The  graduations  on  the  rim  of  this  wheel  are 

about  y^  in.  apart,  making  them  very  easy  to  read  or 
to  estimate  in  less  than  thousandths.  The  table  may  be 

traversed  4^4  in.  by  means  of  the  handwlieel,  but  if  a 
longer  or  wider  gage  is  to  be  ground  the  head  gives  an 
adjustment,  in  the  same  direction,  of  12  in.  The  ways 
on  which  the  head  slides  are  accurately  scraped  and  the 
head  is  shifted  by  means  of  a  rack  and  pinion  movement 

and  securely  locked  wherever  desired.  The  grinding  spin- 
dle is  made  of  hardened  and  ground  steel  and  runs  in 

bronze  taper  bearings  that  permit  clo.«e  adjustment.    End 

FIG.    2.     ANOTHER    VIEW    WITH    GAGE    IN    GRINDING 
POSITION 

play  is  taken  up  by  means  of  a  very  sensitive  adjustment 

regulated  by  one  small  screw. 
The  spindle  drive  is  of  the  floating  type  in  which  the 

drive  pulley  runs  on  a  separate  sleeve.  This  eliminates 

all  marks  made  by  the  jump  of  the  belt.  The  spindle  is 

telf-oiling,  the  oil  supply  being  drrawn  from  a  reservoir 

inside  the  pulley  from  which  it  runs  to  l)oth  the  thrust 

and  circular  bearings.  This  reservoir  is  inclosed  with 

felt  oil  retainers  that  prevent  leakage  when  running  at 

high  speeds. 
The  ways  on  which  the  head  and  carriage  slide  are  cov- 

ered with  telescoping  brass  dustguards,  which  have  been 

removed  for  photographing  purposes.  The.se  guards  are 

lined  with  felt  and  are  so  made  as  to  be  absolutely  dust- 

proof.  The  crossfeed  is  operated  by  means  of  a  hand 

lever  and  rack  and  pinion.  This  gives  a  quick  movement 

for  working  purposes.  Combined  with  this  is  an  addi- 

tional movement  by  means  of  a  fine  pitch  screw  and  hand- 

wheel.  The  hand  lever  is  used  for  removing  most  of  the 

jexcess  metal,  and  then  the  screw  feed  is  used  to  obtain 
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a  fine  smooth  finish  and  straight  face.  In  actual 
practice  it  has  been  found  possible  to  grind  snap  gages 
to  within  two  or  three  tenths  of  the  given  dimensions, 
and  then  finish  by  stoning. 

Another  view  of  the  machine,  with  a  limit  snap  gage 
in  place,  is  shown  in  Fig.  2.  This  gives  a  good  idea  of 
the  entire  mechanism  of  tlie  head  and  table. 

In  the  design  of  the  type  of  pulley  illustrated  the  aim 
was  to  provide  for  heavy  duty  and  at  the  same  time  keep 
the  pulley  light. 

The  arms  are  made  of  flat  wrought  steel.  Tlie  hubs 
and  rim  lugs  are  of  semisteel  and  are  cast  onto  ends  of 
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HEAVY-DUTY  PULLEY 
Diameters,  3  to  15  ft.;  face  width,  up  to  50  in. 

arms  that  are  of  a  shape   designed  to  provide   a   solid 
anchorage. 

This  form  of  pulley  is  made  by  the  Medart  Patent 

Pulley  Co.,  St.  Louis,  Mo.,  in  three  styles — namely, 
single-  and  double-arm  whole  type  and  double-arm  split 
type. 

US 

While  built  along  the  same  general  lines  as  this  firm's 
former  machines,  the  latest  type  of  universal  grinder 
made  by  the  Thompson  Grinder  Co.,  Springfield,  Ohio, 
has  been  changed  and  improved  in  numerous  ways.  Most 
of  the  changes  are  for  the  purpose  of  making  easier  the 
work  of  the  operator  or  to  meet  special  shop  conditions 
as  demonstrated  by  use  during  the  last  two  or  three  years 
of  actual  practice. 

In  the  first  place  this  grinder  was  designed  to  combine 
in  a  single  machine  efficient  means  for  the  rapid  and 
accurate  production  of  the  varied  grinding  required  in  a 
machine  shop.  The  grinding  wheel  is  maintained  in  a 

fixed  position  at  all  times,  and  the  table  carrying  the  work 

is  adjustable  to  any  desired  position  relative  to  the  wheel. 

The  principle  of  carrying  the  grinding-wheel  head 
rigidly  mounted  on  a  central  column  solidly  attached  to 

the  base,  around  which  a  heavy  bracket  mechanism  re- 
volves, makes  an  unusual  form  of  design  for  a  heavy 

grinder.  The  revolving  bracket  moves  on  a  bearing  on 
the  base  and  carries  the  elevating  knee,  carriage  and 

table.  This  arrangement  allows  the  table  to  be  ad- 
justed to  a  position  at  right  angles  to  the  wheel  spindle 

at  either  end,  parallel  with  it  or  at  any  intermediate 
position.     Accordingly,   the  machine   can   be   converted 

FIG.  1.    UNIVERSAL  GRINDER 
Capacity:  Cylindrical  grinding,  10  in.  in  diameter  by  36  in. 

long;  surface  grinding,  8  in.  wide  by  48  in.  long;  internal 
grinding,  up  to  12-in.  depth,  according  to  attachments  used; 
knife  grinding,  48  in.  long;  milling  cutters,  up  to  20  in.  in 
diameter;  grind  taper  per  foot,  3  in.;  automatic  longitudinal 
feed  to  table,  48  in.;  automatic  crossfeed,  8  in.;  hand  vertical 
adjustment  to  knee,  10  in.;  speed  changes  to  table.  5;  speed 
changes  to  headstock,  4;  speed  of  main  spindle,  1,830  r.p.m.; 
horsepower  required.  3;  main  spindle  bearings.  I%x4  in.; 
headstock  spindle  bearing.  2x9  in.;  main  spindle  pulley,  3Hx 
3V4  in.;  headstock  swivels  90  deg.  each  way;  countershaft  pul- 

ley, 10x4  in.;  speed  of  countershaft,  400  r.p.m.;  base,  40  in.  in 
diameter;  maximum  floor  space,  with  full  table  travel  in  all 
positions,  11x11  ft.;  net  weight,  3,600  lb.;  gross  weight,  4,300 
lb.;  dimensions  boxed  for  export,  48x45x78  in, 

into  a  plain  grinder  for  straight  or  taper  work  between 
centers,  a  surface  grinder,  an  edge  grinder,  a  die  grinder, 
a  cutter  grinder  or  an  internal  grinder.  Fig.  1  illustrates 
the  machine  set  for  plain  cylindrical  grinding,  and  Fig. 
2  shows  the  table  swung  at  right  angles  to  the  spindle 
for  surface  grinding.  By  using  a  cup  wheel  this  same 
position  serves  for  edge  or  knife  grinding. 

The  controlling  lever,  which  starts,  stops  or  reverses 
the  table,  is  placed  on  the  clutch  box  immediately  in 
front  of  the  operator.  A  slight  movement  of  this  lever 
disengages  the  clutch  and  stops  the  table,  leaving  it  free 
to  be  operated  by  the  handwheel.  Tlie  lever  controlling 
the  table  speeds  is  placed  on  the  side  of  the  gear  box 
on  the  rear  of  the  grinding-wheel  head  and  by  means  of 
a  circular  rack  and  sliding  key  permits  five  table  speeds 
ranging  from  28  to  138  in.  per  min.  The  headstock 
speeds  are  governed  by  the  four-step  cone  pulleys  on  the 
countershaft  drum  and  counter.  The  motion  is  trans- 

mitted through  a  friction  clutch  in  the  druinshaft  cone, 
giving  headstock  speeds  ranging  from  30  to  300  r.p.m. 

The  base  is  cast  integral  \nth  the  reservoir  and  has 

a  settling  basin  open  at  the  top,  permitting  easy  clean- 
ing. The  inner  column  is  of  box  design,  rigidly  attached 

to  the  base  on  the  bottom  and  to  the  grinding-wheel 
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head  on  top.  It  also  carries  the  lower  bearinj^  for  the 
power-feed  shaft.  The  rear  column  is  also  of  box  de- 

sign, rigidly  attached  to  base  and  wheel  head,  thus  mak- 
ing the  base  and  inner  column  an  unyielding  unit  or 

frame  for  the  support  of  the  grinding-wheel  head.  The 
outer  column  has  an  annular  bearing  on  the  base  and 
is  clamped  in  any  position  to  suit  the  work.  When  this 
column  is  to  be  rotated,  a  slight  movement  of  a  lever 
brings  into  action  a  set  of  roller  bearings  that  make  the 
movement  easy. 

The  sliding  table  has  a  reciprocating  movement  on 
the  carriage,  controlled  by  dogs  operating  against  the 

FIG.  2.  ARRANGED  FOR  SURFACE  GRINDER 

reverse  lever.  These  dogs  have  a  special  fine  adjustment 
to  permit  grinding  against  shoulders.  The  swivel  table 
has  its  bearing  on  the  sliding  table  and  can  be  set  at  any 
angle  with  the  ways,  allowing  tapers  to  be  ground  with- 

out disturbing  the  alignment  of  the  headstock  and  tail- 
slock  centers.  It  is  graduated  to  read  taper  in  inches 
per  foot.  It  has  three  T-slots  in  it.  The  headstock 
swivels  and  has  a  graduated  base.  Its  spindle  is  bored 
for  No.  3  Morse  taper  shanks.  It  is  also  fitted  with 

pulleys  for  both  live-  and  dead-center  work.  The  tail- 
stock  is  secured  to  the  table  in  the  same  manner  as  the 

headstock.  It  has  a  device  for  holding  a  diamond-tool 
holder,  so  the  wheel  may  be  trued  without  removing  the 
work. 

The  tailstock  spindle  is  bored  the  same  as  the  head- 
stock  spindle  and  is  fitted  with  a  quick-acting  lever  and 
a  variable-tension  spring  controlled  by  a  wheel,  or  it 
may  be  clamped  solid.  The  automatic  crossfeed  is 
equipped  with  a  lever  on  which  are  mounted  two  pawls 
engaging  with  a  ratchet  on  the  handwheel,  from  which 
a  feed  variation  of  one-quarter  to  four-thousandths  is 
obtained  at  each  reverse.  The  feed  is  automatically 
thrown  out  when  the  work  is  to  size,  by  setting  the  stop 

on  the  ratchet  wheel.  The  pump  used  is  of  the  cen- 
trifugal type,  with  bearings  above  the  water  level,  but 

with  the  runner  immersed  at  all  times,  doing  away  with 
the  necessity  of  priming.  Either  plain  or  universal 
equipment  is  furnished  on  order. 

Plaiim  MaMes- 
The  machine  shown  in  Fig.  1  is  an  improved  model 

oi  the  No.  33  miller  made  by  the  Kempsmith  Manufac- 
turing Co.,  Milwaukee,  Wis.  Various  modifications  have 

been  adopted  to  meet  manufacturing  conditions,  both  in 
making  and  use. 

Changes  in  rate  of  feed  and  speed  are  made  by  means 
of  change  gears,  mechanism  for  which  is  inclosed  in  a 

single  easily  accessible  gear  box.  Narrow  guides  are 
now  used  on  the  column,  and  a  new  driving  clutch,  of 
the  expansion  ring  type,  is  plat-cd  at  the  back.  The  top 
is  much  stronger  than  heretofore,  and  the  ways  are 
changed  to  the  45-deg.  type.     The  table  is  operated  by 

FIG.  1.    IMPROVED  NO.  33  PLAIN  MILLER 

Longitudinal  power  feed,  36  In.;  hand  crossfeed,  10  In.; 
vertical  adjustment  of  spindle  by  hand,  11  in.;  maximum  dis- 

tance from  top  of  table  to  center  of  spindle,  12  In.;  height  of 
table  above  floor,  37%  in.;  power  quick  traverse,  100  In.  per 
min.;  driving  pulley,  500  r.p.m.;  diameter  of  driving  pulley, 
12  In.;  width  of  double  belt,  4  in.;  six  spindle  speeds,  ranging 
from  25  to  152  r.p.m.;  six  changes  of  power  feed  In  either  of 
two  series,  ranging  from  1  to  8  in.,  or  2%-  to  8-in.  table  travel 
per  minute;  total  floor  space,  64x106  in.;  net  weight,  about 
4,500  lb. 

-^ 

Pollev, 

^.f 

FIG.    2.     DETAILS    OP    PI^IN    MILLER 

a  lead  screw  instead  of  a  rack,  and  a  quick  traverse  is 
provided.  The  bed,  and  base  are  cast  in  one  piece,  and 
the  pump  is  placed  outside.  Fig.  2  shows  some  of  the 
details. 
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§eSir°Opeffiinia^  Dae 
In  the  form  of  self-opening  die  shown,  the  latest  addi- 

tion to  the  line  made  by  the  Greenfield  Tap  and  Die  Cor- 
poration, Greenfield,  Mass.,  the  self-opening  die  principle 

used  in  the  former  products  of  this  company  has  been 
retained.    Guarding  the  opening  for  the  chaser  setscrews 

SELF-OPENING  DIE 

and  substituting  a  ball-shaped  latch  for  opening  the  die 
when  the  cut  is  finished  constitute  the  main  improve- 
ments. 

The  formerly  exposed  chaser-setscrew  openings  are  cov- 
ered by  a  light  steel  shell  that  prevents  dirt  and  chips 

from  entering,  with  the  possibility  of  marring  t!ie  work. 
The  shell  can  be  turned  to  expose  the  screws  in  order  to 
release  and  remove  the  chasers. 

The  die  is  designed  to  be  particularly  applicable  in 
cases  where  the  work  is  stationary. 

MEW   FTLJIBILnCATnOHS 
IIIDIimilllll   Illlllllllllllllll   I1IIIIIIIIIIIIIIII   It   IIIIIIIIIIIIIIIIIIIHIIIIIM   II   I   llllllS 

GRINDING  MACHINERY.  By  James  J.  Guest.  440  pages; 
5^x8%  In.;  cloth.  Published  by  Longmans,  Green  & 
Co.,  New  York.     Price,  $4.20  net. 

The  author  has  used  considerable  care  in  the  selection  of 
material  and  shows  many  of  the  latest  types  of  grinding  ma- 

chines from  various  makers,  both  in  this  country  and  abroad. 
The  book  Includes  much  detail  as  to  parts,  particular  atten- 

tion being  devoted  to  reversing  and  cross-feed  mechanisms, 
steady  rests,  details  of  head  construction  and  also  the  methods 
of  belting  for   the  various   functions. 

The  author  takes  exception  to  the  acceptance  of  standard 
speeds  for  work  being  ground  and  advocates  that  they  be 
varied  according  to  the  material,  the  kind  of  wheel  used  and 
other  conditions.  He  gives  the  work  speeds  advocated  by 
several  of  the  best-known  builders  of  grinding  machines  and 
supplements  them  with  a  table  of  his  own  in  the  appendix. 
All  who  are  particularly  Interested  in  grinding  machinery 
will  find  the  book  of  great  assistance. 

SAFETY  ENGINEERING  APPLIED  TO  SCAFFOLDS — Three 
hundred  and  thirty-nine  6x9-in  pages;  127  illustrations; 
Indexed;  cloth  bound.  The  Travelers  Insurance  Co.,  Hart- 

ford, Conn.     Price,   $3. 
This  book  should  be  in  the  working  library  of  every  plant 

engineer.  The  literature  on  the  subject  of  scaffolds  is  exceed- 
ingly meager.  In  fact,  this  is  the  only  book  that  describes 

American  practice  with  anything  like  completeness.  It  is 
based  upon  the  results  of  the  experience  and  observation  of 
the  engineers  of  the  Travelers  Insurance  Co.  in  their  regular 
work  of  inspection  and  research. 

For  the  reason  that  scaffolds  are  for  temporary  use  only, 
they  are  commonly  badly  designed  and  badly  built.  Too 
often  the  materials  in  them  are  poor  In  quality  and  deficient 
in  size  and  quantity.  It  appears  to  be  a  widespread  and 

almost  universal  belief  that  a  scaffold  is  not  worth  anybody's 
serious  study.  Any  workman  who  can  drive  a  nail  is  looked 
upon  as  competent  to  lay  out  and  build  a  scaffold,  and  any- 

thing that  may  happen  to  lie  at  hand  is  good  enough  for 
material.  As  a  result  many  such  temporary  structures  are 
dangerous  to  life  and  limb,  as  is  amply  proved  by  some  ten 
pages  of  reprinted  newspaper  clippings  gathered  during  June, 
July  and  August,  1911.  They  aggregate  92  scaffold  accidents, 
or  precisely  one  per  day  for  the  period  studied. 

The  work  is  comprehensive,  taking  in  as  it  does  simple 
platforms  and  horse  scaffolds,  used  for  Interior  painting  and 

decorating,  and  at  the  other  extreme  the  well-designed,  care- 
fully constructed  scaffolding  for  a  skyscraper  like  the  Wool- 

worth  Building  or  for  decorating  a  huge  room  like  the  con- 
course of  the  Grand  Central  Terminal  in  New  York  City. 

Scaffolds  of  some  kind  between  these  limits  are  In  daily  use 
in  every  shop  and  factory.  The  engineer  in  charge  should 
acquaint  himself  with  the  best  available  knowledge  on  the 
matter  of  design,  construction  and  use  of  these  temporary 
structures. 

The  field  covered  by  the  book  is  Indicated  by  the  headings 
of  the  13  chapters,  which  are:  Reality  of  the  Scaffold  Hazard, 

Scaffolds  Considered  Generally,  Bricklayers'  Pole  Scaffold — 
American  Practice,  Independent  Pole  Scaffold.  Lashed  Scaf- 

folds; Other  Forms  of  Pole  Scaffold,  Special  Safety  Features, 
General  Features  and  Operations,  Building  with  Horses,  Sus- 

pended Scaffolds  for  Construction  Work,  Scaffolds  of  Other 
Kinds,   Structures   Similar   to    Scaffolds,    General    Counsel. 

The  mechanical  features  of  the  book  are  far  above  the 
average,  and  the  illustrations  are  excellent. 

FORD  METHODS  AND  THE  FORD  SHOPS — By  Horace  Lucien 
Arnold  and  Fay  Leone  Faurote.  Four  hundred  and  forty 
7xl0-in.  pages.  Published  by  the  Engineering  Magazine Co.,  New  York  City.     Price,  $5. 

This  book  is  a  reprint  of  the  articles  that  appeared  in  the 
"Engineering  Magazine,"  the  main  part  being  by  Horace  L. 
Arnold,  well  known  as  a  contributor  to  the  "American  Machin- 

ist" In  years  gonfe  by,  and  the  remainder,  completed  after  Mr. 
Arnold's  death,   by  Mr.   Faurote. 

Opening  with  a  chapter  on  the  characteristics  of  Henry 
Ford  and  the  beginning  of  the  Ford  Motor  Co..  the  book 
takes  up  the  various  departments  in  detail  and  gives  a 
wealth  of  information  concerning  methods,  machines  and  time 
required.  There  are  16  chapters,  beginning  with  the  Genius 
of  the  Plant  and  ending  with  Safeguarding  the  Workmen. 
In  between  come  chapters  on  Stock  System  and  Employment 
Methods.  How  the  Work  Is  Done,  Inspection  and  Assembly, 
Motor  Test  Blocks  and  Chassis  Assembly,  Machining  and 
Assembling  the  Front  Axle,  The  Crankshaft,  Piston  and  Piston 
Rings,  The  Commutator,  Production  and  Assembly.  Sheet- 
Metal  Work,  Conveyors,  Work  Slides  and  Roll  Ways,  The 
Bushing  Job,  Special  Machines  and  Fixtures,  The  Foundries, 
Finishing  the  Bodies,  and  New  Factory  Conditions. 

Practically  every  problem  of  shop  management  seems  to 
be  contained  in  this  plant  and  Is  so  recorded  in  this  book 
that  no  one  responsible  for  production  can  fail  to  absorb 
many  valuable  ideas  from  It.  True,  many  of  the  methods  will 
have  to  be  modified  to  suit  other  conditions,  but  they  are  none 
the  less  valuable  on  that  account. 

The  whole  system  of  shortening  the  travel  of  material, 
which  plays  such  an  Important  part  when  over  140,000  lb.  of 
material  Is  moved  per  day,  is  brought  out  in  detail. 

The  questions  of  hiring  and  firing,  of  the  health  of  em- 
ployees, of  the  use  of  unskilled  workers,  together  with  the 

forms  employed,  are  all  considered.  A  commendable  plan  of 
having  employees  fill  out  a  card  as  to  the  work  In  which 
they  believe  they  can  be  more  valuable  than  In  their  present 
occupation  is  described. 

The  work  of  the  shortage  chaser  Is  given  in  detail;  and  as 
the  steady  flow  of  material  to  the  assembly  department  is  a 
vital  problem  in  any  large  shop,  this  description  Is  of  par- 

ticular Interest.  Every  hour  shows  just  how  all  departments 
stand  in  their  supply  of  parts. 

The  methods  of  both  machine  shop  and  foundry  are  illus- 
trated. The  sequence  of  operation,  the  time  required,  the 

shop  layout  that  makes  it  possible  and  much  else  of  interest 
are  given.  In  fact,  we  know  of  no  other  instance  where  such 
detailed  Information  has  been  made  public  except  in  connec- 

tion with  the  articles  in  the  "American  Machinist"  on  the 
manufacture  of  munitions. 

The  chapter  on  inspection  and  assembling  Is  of  particular 
value,  for  inspection  is  thorough  In  order  to  prevent  unneces- 

sary machine  work  being  done  on  imperfect  parts.  The 
reduction  of  time  for  assembling  is  shown  in  considerable 
detail  and  contains  many  valuable  suggestions,  among  them 
a  comparison  of  individual  assembly  of  a  complete  part  re- 

quiring six  operations  and  the  result  of  dividing  this  work 
among  three  men.  Great  care  is  taken  to  have  benches  and 
other  assembly  devices,  such  as  continuous  carriers,  at  the 

best  height  for  easy  reach — "work  high."  as  it  Is  called.  These 
heights  vary  from  24%  to  35  in.,  according  to  the  work  being 
done.  This  idea  is  also  being  applied  more  and  more  to 
machines,  so  as  to  bring  them  to  the  most  convenient  hei.ght. 
Minute  details  of  the  motor  assembly  are  given.  S4  operations 

'being  mentioned,  with  the  men  'required  and  the  number  of seconds  for  each. 

Many  of  the  machining  operations  are  also  given  in  de- 
tail, both  as  to  sequence  and  time  required:  these  data 

should  be  of  service  in  many  shops,  even  on  other  lines  of 
work.  Crankshafts,  pistons,  commutators,  bushings,  gasoline 
tanks,   radiators,   etc.,  are  taken  up  In  similar  detail. 
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There  Is  so  little  specific  information  available  on  modern 
foundry  metliods  and  costs  that  the  chapter  on  this  subject 
should  be  especially  interesting.  The  size  of  the  foundry  alone 
at  once  attracts  attention — with  1,450  men,  melting  192  tons 
of  iron,  handling  1,906  tons  of  sand  and  pouring  40,450  pieces 
of  an  average  weight  of  8.9  lb.  per  day.  Painting  and  var- 

nishing of  bodies  are  also  treated  in  detail  as  to  methods, output  and  the  time  required. 
For  both  study  and  reference  the  book  is  to  be  commended 

to  shop  executives,  planners  and  those  who  have  to  do  with 
production.  The  only  criticism  Is  the  failure  to  mention 
specifically  the  work  of  such  men  as  C.  H.  Wills,  who  has 
been  so  long  associated  with  Mr.  Ford,  as  well  as'  the  chief tool  designer,  C.  Emde,  and  others.  Of  course,  such  a  result 
can  only  be  achieved  by  the  cooperation  of  many,  and  the 
omission  may  be  due  to  the  endeavor  to  avoid  injustice  by unintentional  omission. 

MECHANICAL,  SNGINEERS'  HANDBOOK  —  Bv  Lionel  S Marks,  editor-in-chief.  First  edition.  One  thousand  eight hundred  and  thirty-six  4V4x7%-in.  pages;  limp  leather binding;  thumb  index.  McGraw-HUl  Book  Co.,  New York    City.      Price,    $5. 

Reviewed  by  JOSEPH  W.  ROE* 

Seventy-two  years  ago  Charles  Haswell  brought  out  the 
first  edition  of  his  "Engineers'  and  Mechanics'  Pocket-Book." 
Though  general  in  its  nature,  its  modest  size,  264  pages, 
justified  the  name  "Pocket-Book."  It  grew  from  year  to  year and  passed  through  more  than  70  editions,  establishing  the 
value  of  this  type  of  book,  and  it  has  led  to  many  similar 
volumes  dealing  with  special  branches.  This  was  inevitable 
with  the  vast  growth  of  engineering  science  and  its  spread 
Into  intricate  and  widely  differing  fields.  The  name  "Pocket- 
Book"  still  lingers  on  some,  though  they  have  long  since grown  too  bulky  for  any  normal  pocket.  The  present  book, 
the  latest  of  this  kind,  wisely  uses  the  name  "Handbook," 
which  it  literally  Is — a  book  of  reference  to  be  kept  at  hand on   the  desk   or  elsewhere. 

Most  of  these  books  have  been  compiled  by  one  man,  or  by 
a  small  group  of  men.  The  only  reference  work  for  me- 

chanical engineers  compiled  by  a  large  group  of  specialists 
has  been  the  three-volume  German  book  "Hutte,"  now  In  its 
twenty-second  edition,  which  includes  civil  and  electrical  en- 

gineering as  well  as  mechanical  engineering.  Thei  present 
"Handbook"  is  intended  to  supply  the  practicing  engineer  and the  student  with  a  comprehensive  and  authoritative  refer- 

ence work  in  mechanical  engineering,  and  it  was  felt  that 
in  a  major  division  of  engineering  the  cooperation  of  a  large 
number  of  specialists,  as  in  the  "Hiitte,"  is  now  necessary  if  a 
book  of  this  character  is  to  have  reliability  and  adequate 
authority.  It  is  therefore  the  work  of  50  specialists,  with 
Professor  Marks  as  editor-in-chief,  and  has  been  founded 
in    the    "Hiitte." 

The  contributors  have  been  well  chosen  and  will  carry 
weight  by  their  authority.  The  more  important  sections  of 
the  book  are  the  work  of  several  men.  That  on  the  Properties 
of  Engineering  Materials,  for  instance,  is  handled  by  13  spec- 

ialists. Other  topics  are  cared  for  by  separate  writers,  each 
familiar  with  the  particular  subject.  In  addition  to  this  many 
of  the  sections  were  submitted  to  various  manufacturers  and 
specialists   for   corrections   and   suggestions. 

The  general  arrangement  of  the  "Hutte"  has  been  fol- 
lowed. The  presentations  of  some  of  the  more  theoretical 

subjects  follow  it  closely,  others  In  a  general  way;  but  those 
portions  dealing  with  American  engineering  practice  are 
almost   wholly  new. 

The  "Handbook"  contains  the  usual  mathematical  tables. 
These  are  carried  out  to  only  four  significant  figures,  which 
limits  their  usefulness  for  some  purposes,  but  allows  space 
for  a  more  complete  treatment  of  general  mathematics  than 
has  been  usual  in  books  of  this  character,  and  for  a  new  and 
very  valuable  section  on  the  Graphical  Representation  of 
Equations.  The  theory  of  mechanics,  heat  and  strength  of 
materials  has  been  brought  out  in  condensed,  but  clear  form, 
which  will  make  these  sections  of  great  value  to  the  en- 

gineering student.  The  one  on  heat  Is  particularly  good  and 
includes  much  new  material  and  many  tables  and  diagrams. 
In  all  these  sections  a  much  greater  familiarity  with  mathe- 

matics is  assumed  than  in  previous  handbooks. 
The  presentation  of  materials  of  engineering  is  full  and 

well  arranged,  including  not  only  full  information  and  speci- 
fications on  iron,  steel,  the  alloys  and  fuels,  but  also  on  con- 

crete, brick,  wood,  lubricants,  abrasives,  belting,  insulation, 
paints,  roofing  materials  and  a  wide  variety  of  articles  used 
by  engineers. 

The  other  main  sections  cover  Power  Generation,  Hoisting 
and    Conveying,    Transportation,    Building    Construction    and 

•Assistant  Professor  of  Machine  Design,  Sheffield  Sclentinc 
School,  Yale  University. 

Equipment,  Machlne-Shop  Practice,  Pumps  and  Compressora, Electrical  Engineering,  Engineering  Meaaurementa.  etc.  Much 
new  matter  will  be  found  under  Materlala,  Power  Generation. Conveying  Machinery  and  Buildings.  A  number  of  the  sub- 

sections are  wholly  new,  as  those  on  Aeronautics,  Air  Condi- 
tioning, Accident  Prevention,  Centrifugal  Air  Compressors  and the   A.   S.   M.    E.   Testing   Codes, 

The  subdivision  of  the  book  Into  well-deflned  sections  is 
distinctive  and  comes  as  a  natural  result  of  the  staff  author- 

ship. The  preliminary  Index  to  the  major  topics,  printed  In- 
side the  covers,  taken  In  conjunction  with  the  thumb  Uba  and 

subtables  of  contents  at  the  head  of  each  section,  renders  the 
material  more  readily  accessible  than  In  any  other  handbook 
known  to  the  reviewer.  An  excellent  table  of  references  Is 
usually  found  at  the  head  of  each  subsection,  covering  the 
subject  matter  of  that  section.  Black-faced  type,  judiciously 
used,  emphasizes  the  Important  subjects  In  the  longer  para- 

graphs. There  are  about  1,000  Illustrations,  which  include 
many  charts  and  heat  and  stress  diagrams.  The  critical 
reader  will  find  a  few  mistakes  In  the  text  and  In  some  of 
the  illustrations,  but  this  Is  Inevitable  In  a  work  of  this 
magnitude.  These  errors  will,  no  doubt,  be  eliminated  in later  editions. 

The  staff  authorship  of  this  book.  Its  skillful  editing,  the 
uptodateness  of  Its  material  and  the  form  and  accessibility 
of  Us  Information  make  this  the  best  handbook  yet  Issued 
for  engineers.  It  will  prove  of  more  assistance  to  students 
than  any  before  available,  without  losing  any  of  Its  value  as  a 
reference   book   for  the   practicing  engineer. 

iKiiMiiiimiiiiiiimiiiiir 

FERSOHAILS 

1..  H.  Menker  has  been  ajipointed  sales  manager  of  the 
Kearney  &  Trecker  Co.,  Milwaukee,  Wis.,  with  direct  super- 

vision over  the  sales  in  the  Ohio  territory. 
Wallace  H.  Johns,  for  the  past  11  years  associated  with 

the  Somers,  Fitler  &  Todd  Co.,  Pittsburgh,  Penn.,  has  been 
appointed  manager  of  Its  machine-tool  department. 

F.  C.  Riddlk,  formerly  general  superintendent  of  the  Rail- 
way Steel-Spring  Co.,  Chicago  Heights,  111.,  has  become  gen- 
eral manager  of  the  Kennedy-Stroh  Corp.,  Oakmont.  Penn. 

Frank  Lundsrrrn,  until  recently  superintendent  of  the 
Krajewski-Pesant  Co..  Brooklyn,  N.  Y.,  has  become  superin- 

tendent of  the  Farrell  Foundry  and  Machine  Co.,  Ansonia, 
Conn. 

W.  M.  Henderson,  formerly  assistant  superintendent  of  the 
frog,  switch  and  signal  department  of  the  Steelton  plant  of 
the  Pennsylvania  Steel  Co.,  has  accepted  a  position  as  assist- 

ant works  manager  of  the  Taylor  Iron  and  Steel  Co.,  Easton, 
Penn. 

FORTHCOMIHG   MEETINGS 

American  Foundrymen's  Association  and  American  Insti- 
tute of  Metals.  Annual  meeting,  September  11-16,  Cleveland, 

Ohio.  A.  O.  Backert,  secretary,  American  Foundrymen's  As- sociation, Cleveland,  Ohio. 
American  Society  of  Mechanical  Engineers.  Monthly 

meeting  first  Tuesday.  Calvin  W.  Rice,  secretary,  29  West 
39th  St.,  New  York  City. 

Boston  Branch  National  Metal  Trades  Association.  Monthly 
meeting  on  first  Wednesday  of  each  month.  Young's  Hotel. 
W.  W.  Poole,  secretary,  40  Central  St.,  Boston,  Mass. 

Providence  Association  of  Mechanical  Engineers.  Monthly 
meeting  fourth  Wednesday  each  month.  J.  A.  Brooks,  secre- 

tary.  Brown   University,    Providence,    R.    I. 
New  England  Foundrymen's  Association.  Regular  meet- 
ing second  Wednesday  of  each  month.  Exchange  Club,  Bos- 
ton, Mass.  Fred  F.  Stockwell,  205  Broadway,  Cambrldgeport, 

Mass. 

Engineers'  Society  of  Western  Pennsylvania.  Monthly meeting  third  Tuesday:  section  meeting,  first  Tuesday.  Elmer 
IC   Hlles,    secretary,    Oliver   Building.    Pittsburgh.    Penn. 

Rochester  Society  of  Technical  Draftsmen.  Monthly  meet- 
ing-, last  Thursday.  O.  L.  Angevlne,  Jr..  secretary,  857  Genesee 

St..  Rochester,  N.  Y. 
Superintendents'  and  Foremen's  Club  of  Cleveland.  Monthly meeting  third  Saturday.  Philip  Frankel.  secretary,  310  New 

England  Building,  Cleveland,  Ohio. 
Western  Society  of  Engineers,  Chicago,  111.  Regular  meet- 

ing first  Wednesday  evening  of  each  month,  excepting  July 
and  August.  J.  H.  Warder,  secretary,  1785  Monadnock  Block 

Chicago,  111.  ' 
Philadelphia  Foundrymen's  Association.  Meetings  first 

Wednesday  of  each  month.  Manufacturers'  Club,  Philadelphia 
Penn.  Howard  Evans,  secretary.  Pier  43  North,  Philadelphia', Penn. 

Technical  League  of  America.  Regular  meeting  second 
Friday  of  each  month.  Oscar  S.  Teale,  secretary,  35  Broadwav 

New  York,  N.  Y.  "' 
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the  points  and  dates 

IROiV  AND  STEEI. 

Pig  Iron — Quotations  were  current  as  follows  at 
Indicated : July  7, 

1916 

No.   2  Southern  Foundry,  Birmingham   $14.00 
No.  2X  Northern  Foundry,  New  York       19.75 
No.  2  Northern  Foundry,  Chicago       19.00 
Bessemer,   Pittsburgh          21.95 
Basic,  Pittsburgh         18.95 
No.    2X,    Philadelphia       19.75 
No.    2,   Valley        18.25 
Basic,   Eastern    Pennsylvania       19.50 
Gray  forge,  Pittsburgh       18.70 

Steel  Sliapes — The  following  base  prices  in  cents  per  pound  are  for  angles 
3  in.  by  14  in.  and  larger,  tees  3  In.  and  larger  and  plates  Vt  In.  and 
heavier,  from  jobbers'  warehouse  at  the  places  named : 

,   New  York   s 
July  7,  One         One  Tear     Cleve-       Chl- 
1916       Month  Ago      Ago  land       cago 

Steel  angles,  base       3.25  3.50  1.85  3.25         3.10 
Steel  T's,   base       3.30  3.55  1.90  3.25         3.10 
Machinery  steel    (bessemer) . . .     3.25  3.50  1.80  3.25         3.10 
Plates          4.00  4.25  ...  3.65         3.50 

One  Month 
One Ago Year  Ago 

$14.75 $9.75 20.25 14.25 
19.00 13.00 
2195 14.75 

18.95 13.60 
20.25 

14.25 
18.00 

12.75 

20.00 13.75 
18.70 

13.45 

poand   from 

Cleve- 

Chi- 

land 
cago 

3.20 3.20 

3.10 
3.10 

3.05 3.05 

3.00 3.00 

3.70 3.60 3.60 3.50 
3.55 3.45 
3.50 

3.40 5.20 
5.10 4.90 4.80 

4.75 
4.65 

Steel    Sheets — The   following   are   the  prices  in   cents   per 
jobbers'  warehouse  at  the  places  named : 

,.   New  York   ., 
July  7,           One  One  Year 

,              1916      Month  Ago      Ago 
No.  28  black       3.65            3.65  2.60 
No.  26  black       3.55             3.55  2.50 
Nos.  22  and  24  black        3.50             3.50  2.45 
Nos.   18  and  20  black       3.45             3.45  2.40 
No.  16  blue  annealed       4.45             4.45  2.35 
No.   14  blue  annealed       4.35             4.35  2.25 
No.   12  blue  annealed       4.30            4.30  2.20 
No.  10  blue  annealed       4.25  4.25 
No.   28   galvanized       5.40             5.65  6.00 
No.   26  galvanized       5.10            5.35  5.70 
No.   24  galvanized       4.95            5.20  5.55 

Standard  Pipe — The  following  table  shows  the  comparison  in  discounts, 
together  with  the  net  prices  In  cents  per  foot : 

,   Black   ^  ,.   Galvanized   ^ 
July  7,            One  July  7,  One 

1916          Year  Ago  1916  Year  Ago 

%  to  2  In.  steel  butt  welded      70%              79%  50%%  57^4% 
2%  to  6  in.  steel  lap  welded      68%              78%  48%%  56%% 

Diameter,  In. 
a!       3.45  2.42  5.69  4  89 

1           5.10  3.57  8.42  7.23 
IM        6.90  4.83  11.39  9.78 
ll|       8.25  5.78  13.61  11.69 
2           1110  7.77  18.32  15.73 
2%       18.72  12.87  30.13  25.45 
3           24.48  16.83  39.40  33.28 
4           34.88  23.98  56.14  47.42 
5             47.36  32.56  76  22  64.38 
6           61.44  42.24  98.88  83.52 

From  New  Y'ork  stock  the  following  discounts  hold: 

f   New  Y'ork — -^     ̂    Cleveland   \ Black     Galvanized      Black     Galvanized 

3%  to  6  in.   steel  lap  welded    61%  36%  64%  44% 
%  to  3  in.  steel  butt  welded     64%  42%  66%  46% 

Malleable  fittings.  Class  B  and  C,  from  New  York  stock  sell  at  30  and 
5%  from  list  price.     Cast  iron,   standard  sizes,   53%. 

Bar  Iron — Prices  are  as  follows  in  cents  per  pound  at  the  places  named: 
July  7, 1916       Three  Months  Ago 

Pittsburgh,    mill        2.50  2.45 
Warehouse,  New  Y'ork    3.25  3.10 
Warehouse,   Cleveland       3.25  3.25 
Warehouse,  Chicago       3.10  3.10 

Cold    Drawn    Steel    Shafting — From    warehouse    to    consumers    requiring 
fair-size  lots,  the  following  quotations  hold : 

July  7, 1916  Three  Months  Ago 
New   York          20%  above  list  15%  above  list 
Cleveland          20%  above  list  20%  above  list 
Chicago          10%  above  list  List  price 

Swedish  (Norway)  Iron — This  material  per  100  lb.  sells  as  follows  fob. 
places  named : 

r   New  York- 
Today  One  Year  Ago 
$6.00  $3.75@4.00  Cleveland    $6.30 

In  coils  an  advance  of  50c.  is  usually  charged. 
Chicago     $5.25 

High   Speed    Tool    Steel   containing   from    10   to   18%   tungsten   sells    as 

follows  per  pound  in  New  Y'ork  : 
Billets       $2.25       Bars       $3.00 

METALS 

Miscellaneous   IMetals — The  present  quotations  In  cents  per  pound,  with 
a  comparison  of  practically  a  month  and  year  ago,  are  as  follows : 

f   New  Y'ork   s 

July  7,  One  One  Y'ear 1916  Month  Ago  Ago 

Copper,  electrolytic    (carload  lots)       28.00  29.00  20.25 
Tin          39.00  45.00  38.50 
Lead           6.50  7.00  5.75 
Spelter          10.00  13.75  22.00 

ST.  LOUIS 

Lead            6.37%  7.00    
Spelter             9.75  13.62%    

At  the  places  named,  the  following  prices  In  cents  per  pound  prevail: 

,-   New  Y'ork   ^ 
July  7,           One         One  Year  Cleve-  Chl- 1916       Month  Ago      Ago  land  cago 

Copper  sheets,  base       37.50           37.50          25.00  37.50  37.50 
Copper  wire   (carload  lots) .. .     37.50           37.50          28.00  33.00  38  00 
Brass  rods,  base       44.50           44.50           25.37%  38.00  40.0(> 
Brass  pipe,  base       46.50           46.50           29.00  45.00  46.00 
Brass  sheets       44.50           44.50           25.37%  42  00  38.00 
Solder  %  and  %   (case  lots) . .     25.12%       28.00          27.50  27.00  25.50 

Old   Metals — The  following  are  the  dealers'  purchasing  prices  In  cents 
per  pound : 

,   New  York   ^      ,   Cleveland  — — s 
July  7,  One  Y'ear  July  7,  Three 1916  Ago  1916  Months  Ago 

Copper,  heavy  and  crucible       21.00  16.50  20.00  22.00 
Copper,  heavy  and  wire       20.00  16.25  19.50  21.00 
Copper,   light  and  bottoms       17.00  14.00  17.00  18.00 
Lead,  heavy           5.00  4.25  5.75  6  50 
Lead,  tea         4.50  4.00  4.25  5.50 
Brass,   heavy          11.75  11.50    .  12.00  18.00 
Brass,    light          9.25  10.00  10.00  12.00 
No.  1  yellow  rod  brass  turnings. .     12.75     12  00  16.25 
Zinc              7.50  13.00  7.00  14.50 

Monel  Metal — The  following  are  the  prices  In  cents  per  pound  for  mill 
lengths  8  ft.  and  over : 

Less  Than 
10,000  Lb.  6,000  Lb.  2.000  Lb.  500  Lb.  500  Lb. 
of  a  Size  of  a  Size  of  a  Size  of  a  Size  of  a  Size 

Size,  In.                     and  Over  and  Over  and  Over  and  Over  and  Over 
Rounds — Squares 

A     to      /j     35.50  36.00  36.50  37.00  38.00 
14    to       A     35.25  35.75  36.25  36.75  37.75 
%    to    1%     35.00  35  50  36.00  36.50  37.50 

IIJ    to    2%     35.75  36.25  36.75  37.25  38.25 
Rounds 

3        to    SA    36.50  37.00  37.50  38.00  39.00 
Squares 3           36.50  37.00  37.50  38.00  39.00 
Rounds 

3%    to    3H    36.25  36.75  37.25  37.75  38.75 
Squares 

3, "5    to    3)8    36.25  36.75  37.25  37.75  38.75 Rounds — Squares 
4  to    4)8    37.00  37.50  38.00  38.50  39.50 
5  to    611    38.00  38.50  39.00  39.50  40.50 
7           38.50  39  00  39.50  40.00  41.00 

Flats        36.50  37.00  37.50  38.00  39.00 
Flats  not  rolled  wider  than  6  in.  or  less  than  %  in.  thick. 
Hexagon  bars  2c.  per  lb.  over  corresponding  size  of  round  rods. 
For  cutting  to  any  specified  length  not  shorter  than  1  ft.  add  Ic.  per  lb. 
The  scrap  allowance  is  18c.  per  lb.  delivered  at  works. 

Zinc  Sheets — The  following  prices  in  cents  per  pound  prevail : 
Carload  lots  fob    mill      18,00 

,   In  Casks   >       ,   Broken  iMta   v 
July  7,  Three  July  7,  Three 
1916        Montlis  Ago  1916        Months  Ago 

New  Y'ork          20.00  26.00  21.00  26.30 Cleveland           22.50  26.00  23.00  26.50 
Chicago          21.00     21.50    

Copper  Bars  from  warehouse  sell  as  follows  in  cents  per  pound : 

July  7,  1916  Three  Months  Ago 
New  York          43.00  40.00 
Cleveland            40.25  33.50 
Chicago            40  50  38.00 

Babbitt    Metal — Quotations    are 
warehouse  at  the  places  named : 

as   follows    in   cents    per   pound    from 

Cleveland 

Chicago 

47.25 
55.00 18.00 21.00 

Drill    Rod — Discounts   from    list   price    in   New   York   are   as   follows : 
Standard,  65%;  extra,  60%;  special,  55%. 

New  Y'ork Best    grade          55.00 
Commercial          25.00 

Copper  Sheets — In  New  York,  from  warehouse,  hot  rolled  16  oz.  (large 
lots)  base  per  lb.  is  37.50c. ;  cold  rolled  14  oz.  and  heavier,  add  Ic. ;  pol- 

ished takes  Ic.  per  sq.ft.  extra  for  20-ln.  widths  and  under ;  over  20  in  ,  2c. 
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ngs  s^mid  T©oM  Used  nim  Me^IKaini 
Fnp)©  a^mid  OtllheF  Wreimcclhes 

By  Ethan  Viall 

SYNOPi:iIS — Wliile  tkc  methods  of  machining 
these  wrench  parts  may  vary  some  with  different- 
sized  members  of  the  same  group,  yet  the  work 
shown  is  well  standardized.  Most  of  the  jigs  are 
simple  and  easily  operated  for  the  removal  or  tn- 
sertion  of  tvnrl\ 

In  making  the  class  ol  small  tools  doscribed  in  this 

article  not  only  must  they  be  well  designed  and  nicely 
balanced,  but  tools  and  jigs  must  be  provided  for  making 
commercially  accurate  and  interchangeable  parts  in  an 
economical  manner.    These  tools  and  jigs  must  not  be  so 

understood.  While  these  special  wrenches  have  many  dif- 
ferent forms  and  sizes,  the  general  principle  on  which  tliey 

are  made  is  the  same.  Other  tools  shown  differ  only  in 
minor  details  from  many  with  which  the  reader  is  already 
familiar.  All  the  handles  or  principal  parts  of  these 
tools  are  drop  forged  from  a  suitable  grade  of  steel.  A 
few  of  the  forgings,  with  the  flask  still  in  place,  may  be seen  in  Fig.  3. 

In  describing  the  work  on  some  of  these  tools  we  will 
begin  with  pipe  wrenches  of  the  more  common  sort,  shown 
at  the  top  in  the  first  illustration.  The  adjust^ible  jaws 
for  these  wrenches  are  made  in  two  ways.  The  larger 
sizes  are  drop  forged  in  a  die  that  also  foi-ms  the  thread 

FIG.   1.    A   PEW  OP  THE   WRENCHES   MADE PIO.   2.    METHODS  OF  GRIPPING  WITH  CLAW  WRENCH 

PIG.  3.     DROP-PORGED  WRENCH  PARTS 

diilicult  to  make  nor  so  highly  finished  as  to  eat  up  too 
large  a  percentage  of  the  profits.  These  fundamental 
conditions  socm  to  have  been  well  met  by  the  Mechanics 
Tool  Co.,  Ilockford,  111.,  in  its  factory  equipment  and 
product. 

The  product  consists  of  a  varied  line  of  pipe  wrenches, 
pliers,  nippers,  nail  cutters,  end  wrenches  and  the  like. 
Each  kind  of  tool  is  made  in  sizes  sulTicient  to  meet 

almost  every  conceivable  requirement.  A  fair  idea  of  the 
class  of  tools  made  may  be  had  by  reference  to  Fig.  1, 
where  six  varieties  and  several  sizes  are  shown.  The  ones 

at  the  left  arc  knov.n  as  englc-elav.-  v.-renchcs  and  may  be 
used  for  a  largo  number  of  purposes.  Some  of  their  ap- 

plications are  illustrated  in  Fig.  3  and  will  be  readily 

FIG.  4.  DIE  HEAD  USED  AS  A  MILL.  AND  A  DRILLING  JIQ 

on  the  stem  for  the  adjusting  nut.  On  some  of  the  smaller 
sizes  the  stem  is  forged  round  and  afterward  hollow- 
milled  and  threaded.  The  hollow  milling  is  done  with  a 

self-opening  die  head  like  the  one  seen  at  the  left  in  Fig. 
4.  This  is  a  regular  thread-cutting  head  fitlwl  with  mill- 

ing jaws,  as  shown.  The  head  is  held  on  the  spindle  of  a 
heavy  drilling  machine,  and  the  work  to  be  milled  is  fast- 

ened to  the  table  by  a  two-jawed  universal  chuck  fitted 
with  formed  false  jaws.  After  being  hollow-milled,  the 
work  is  placed  in  a  jig  like  that  shown  at  the  right,  and  a 
hole  is  drilled  lengthwise  of  the  stem.  In  tliis  jig  the 

work  is  placed  with  the  milled  stem  in  a  vertical  V-groove 
and  is  clamped  in  place  by  the  ring  clamp  .1,  which  is  re- 

moved, for  the  insertion  or  removal  of  the  work,  by  slip- 
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ping  it  up  off  the  jig.  Anotlier  form  of  jig  for  this  same 

■work  will  be  shown  later.  After  these  pieces  have  been 
milled  and  drilled,  they  are  threaded  for  the  adjusting 

nut,  using  a  self-opening  die  head  and  holding  the  work 
exactly  as  for  hollow-milling. 

All  the  adjustable  jaws  for  pipe  wrenches  are  drilled 
lengthwise   of    the   stem,    whether   thev    come    with    the 

A  is  placed  against  the  grooved  vertical  post  B  and  locked 
in  by  turning  the  handle  C.  The  teeth  are  then  milled 
at  D  with  a  formed  mill. 

The  recess  for  the  adjusting  nut  is  finished  in  a  gang 

jig,  seen  in  the  foreground  in  Fig.  6.  The  number  milled 
at  a  time  depends  on  the  size,  as  various  holding  jigs  are 

provided.     In  the  one  shown,  twelve  are  placed  at  a  time. 

c g 
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FIO.  5.     JAW  SLOT-MIl^T.ING  JIG I'li;.  G.   Tiinnn  milling  Jir 

PIG.   7.     LARGE  WRENCH  JIGS FIG.   S.    TWO  DRILLING  AND  A  MILLING  JIG 

FIG.   9.    JIGS  FOR  PIVQT-SHIFTING  HOLES 

threads  ready  forged  on  them  or  not.  jVfter  they  are 
drilled,  they  are  placed  in  a  jig.  Fig.  5,  and  a  slot  is  milled 
lengthwise  so  as  to  cut  through  into  the  drilled  hole.  As 
can  be  seen,  the  wrench  jaw  is  placed  with  the  drilled  hole 
over  the  end  of  the  slotted  tail  center  A,  and  the  head 

end  B  is  held  between  the  formed  jaws  of  a  chuck. 

The  setscrew  C  forces  the  work  solidly  against  the  tail 

center  and  prevents  any  tendency  to  work  loose  during  the 
cut. 

The  next  operation  on  these  adjustable  jaws  is  to  mill 

the  "teeth"  in  them.  This  is  done  by  placing  the  work 
in  a  vise  fitted  as  shown,  at  the  right  in  Fig.  6.    The  work 

FIG.    10.     PIVOT    PI.N   HOLE   JIGS 

and  a  milling  cutter  is  run  through  at  E.  The  teeth  on  the 
contact  end  are  milled  with  a  formed  mill  held  in  a  ver- 

tical spindle.  Some  are  milled  in  gang.s,  while  the  larger 
ones  are  milled  one  at  a  time,  held  as  at  F. 

The  large  sizes  of  pipe  wrenches  have  steel  pieces 
inserted  in  the  contact  ends  of  the  backs,  as  at  A,  Fig.  7. 

These  inserted  pieces  are  shaped  as  shown  at  B.  The  pin 
hole  in  the  back  is  drilled  in  the  jig  seen  at  the  back, 

and  the  pin  hole  in  the  inserted  piece  is  drilled  as  at  C. 
The  operation  of  both  of  these  jigs  is  apparent. 

In  the  type  of  jjipe  wrench  just  shown  it  is  necessary, 

in  order  that  a  good  grip  may  be  obtained,  for  the  ad- 
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jiistalile  jaw  to  bo  hold  back  until  a  grip  is  taken  on  the 

pijie.  'I'liis  is  done  by  inserting  a  small  coil  spring  be- 
tween the  jaw  stem  and  the  back  of  the  handle.  The  hole 

for  this  spring  is  drilled  as  shown  at  the  right  in  Fig.  8. 
The  handle  is  placed  in  the  jig  and  butted  against  the  pin 
A.  The  clamp  screw  />  is  thon  tightened,  and  the  hole 
is  drilled  through  the  Inishing  C. 

At  the  left  in  this  illustration  is  chown  another  jig 
for  holding  the  adjustable  jaw  while  drilling  the  hole 

same  plan,  and  thoy  difTcr  only  in  the  numi)er  of  holen  to 
be  drilled  and  the  size  or  angle  of  the.wroncli  back.  Tlie 

gripping  jaws  carry  the  pivot  pin  and  in  consequence  have 
but  one  hole  drilled  in  them.  The  type  of  jig  used  is  seen 
in  Fig.  10. 

On  a  few  of  the  smaller  sizes  the  shifting  liolos  are 
punched  instead  of  being  drilled.  This  is  done  with  the 
punch  and  die  shown  in  Fig.  11.  Tcelh  on  (he  jaws  of 
the  claw  wrenclics  are  milled  aa  in  Fig.  12.    The  jig  at  the 

FIG.    11.    PUNCH  AND   DIE   FOR   SMALL   SHIFTING   HOLES FIG.  12.    JAW-TOOTH  MILLING  JIGS 

lengthwise  of  the  stem.  This  jig  differs  considerably 
from  the  one  first  shown  and  is  a  type  used  mostly  on  the 
larger  sizes.  A  simple  cap  with  a  bushed  hole  in  it  is 
u.sod  to  center  with,  and  then  the  hole  is  drilled  in  the 
usual  way.  The  piece  D  is  placed  in  the  jig  in  a  vertical 
V-groove,  and  then  the  hinged  clamp  7?  is  swung  into 
place  and  locked  by  means  of  the  bolt  and  eccentric 
lever  F. 

In  the  middle  in  Fig.  8  is  a  simple  milling  jig  for  hold- 
ing eagle-claw  backs  while  milling  a  cut  at  G  to  give  the 

proper  finish  and  clearance.  The  wrench  back  is  located 
l)y  means  of  the  rivet  holes  drilled  in  it,  which  fit  over 
pins  in  the  jig.     The  clamp  11  is  rlotted  so  as  to  slide 

FIG.  l,?.    END  WRENCH  JIGS 

forward  or  back  under  its  retaining  bolt  and  is  locked 

when  in  position  by  a  screw  operated  by  the  lever. 

These  plier-like  claw  wrenches  are  all  made  so  that  the 

pivoting  point  may  be  shifted  to  two  or  more  positions. 

This  arrangement  gives  each  wrench  considerable  range 

in  firm  gripping  within  its  capacity.  The  principle  of  a 

flattened  pivot  pin  and  several  pivot  holes  connected  by 

slots  narrower  than  the  holes,  on  which  this  shifting  is 

based,  is  familiar  to  all  readers.  The  jigs  for  drilling  tlu' 
shift  holes  are  illustrated  in  Fig.  9.    All  are  made  on  the 

right  is  for  \\rench  backs,  and  the  one  at  the  left  is  fo." 
the  gripping  jaws.  While  these  jigs  are  for  but  one  size, 
the  jigs  for  the  others  are  of  practically  tlie  snme  design 
and  differ  merely  in  variations  of  the  holding  blocks  or 
jaws.  The  teeth  at  .1  and  B  are  milled  with  forrned 
cutters,  as  on  the  pipe  wrenches. 

Adjustable  end-wrench  body  forgings  are  first  milled 
across  the  ends  for  the  jaws,  then  a  hole  A,  Fig.  13,  is 
drilled  through  for  the  adjusting  screw.  The  retaining- 
pin  hole  B  is  drilled,  and  next  a  slot  is  sawed  out  at  C. 
The  first  milling  operation  is  an  ordinary  one,  so  need 
not  be  shown.  The  screw  hole  is  drilled  in  the  jig  seen  at 
the  right.  The  forging  is  located  in  the  jig  by  tlirusting 
the  milled  surface  against  a  block  and  tightening  the 
setscrew  D.  Side  motion  is  prevented  by  a  wedge  clamp 
E  operated  by  the  wedge  lever  F.  The  holte  is  then  drilled 
down  through  the  bushing  0. 

The  retaining-pin  hole  is  drilled  in  the  middle  jig.  The 
forging  is  located  between  a  stationary  pin  and  an  adjust- 

able clamping  pin  //,  and  the  hole  is  drilled  through 
the  bushing  I. 

The  movable  jaw  for  tlie  end  wrench  has  a  hole  J  drilled 
in  it  which  is  done  in  the  jig  at  the  left.  Tlie  piece  is 
held  in  the  jig  in  fonned  jaws  K,  which  are  pivoted  near 
the  middle;  and  the  work  is  held  by  the  wedging  and 

spreading  action  of  the  pointed  screw  L  at  tlie  back. 

Sawing  Oit  thk  Slot 

The  slot  in  which  the  movable  jaw  slides  is  cut  out  in  a 

special  machine,  Fig.  14,  made  by  the  Mechanics  Machine 
Co.  The  forging  is  held  in  practically  the  same  way  as  in 
the  screw-hole  drilling  jig.  The  setscrew  is  carried  in  a 

yoke  /I,  and  the  wedging  lever  operating  the  side-clamp- 
ing jaws  is  shown  at  B.  The  slot  is  cut  with  the  saw  G. 

which  is  worked  by  means  of  a  crank  motion.  Feed  is 
obtained  through  levers  and  a  weight  D,  to  which  a  spring 
is  also  attached.  Means  are  provided  for  automafically 

stopping  the  machine  at  the  proper  depth  of  cut  When 
remo\  ing  or  inserting  work,  the  saw  is  held  up  out  of  the 
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PIG.   14.    SLOT-SAWING  MACHINE FIG.  15.    MACHINE  EMPTY FIG.  16.    LETTERING  MACHINE 

way  by  first  pulling  out  the  pin  E  and  then  catching  the 
spindle  pin  F  in  latch  G.  The  machine  with  the  work 
removed  and  the  spindle  locked  in  the  upward  position, 
as  described,  is  illustrated  in  Fig.  15. 

Names  are  rolled  into  wrench  forgings  in  the  machine 
Been  in  Fig.  16,  which  was  also  made  by  the  Mechanics 
Machine  Co.  The  forging  is  placed  at  A  and  the  letter- 

ing rolled  in  by  turning  the  crank  B,  which  causes  the 
table  to  move  and  traverse  the  work  under  the  lettering 
roll  C.  The  right  pressure  to  obtain  even  lettering 
is  obtained  by  the  lever  and  weight  D,  which  may  be 
adjusted  to  suit  the  work  in  hand.  The  weight  and  roll 
are  lifted  to  clear  the  work  by  depressing  the  foot 
treadle. 

Interesting  reports  of  the  effects  of  the  war  on  English 

shops  and  English  workmen  include  the  forming-  of 
classes  for  training  workers  in  munition  factories.  These, 
it  is  understood,  are  being  conducted  by  the  London 
County  Council  and  other  similar  bodies  in  various  manu- 

facturing centers  and  at  the  request  of  the  Ministry  of 
Munitions.  The  instruction  is  given  to  both  machine 
operators  and  tool  setters,  the  former  predominating,  as 
would  be  expected.  Various  branches  of  the  trade  are 
taught,  including  general  machine  work,  such  as  is  found 
on  shells  and  fuses ;  lead  burning,  which  is  almost  a  lost 

art  in  some  sections;  and  tool  setting,  as  distinguished 
from  machine  operation. 
Women  are  also  being  trained  in  some  trades.  Many 

seem  to  be  taking  up  the  occupation  of  tracing  in  drafting 
rooms  and  are  said  to  be  making  marked  progress. 

;*' 

By  J.  A.  Moffat 

A  gib-key  puller  is  shown  in  the  illustration.  It  con- 
sists of  a  sleeve  A,  made  from  iron  pipe;  a  member  B, 

which  holds  the  key ;  and  the  puller  C,  with  a  tongue  G 
which  engages  B.    The  washer  D  rests  on  one  end  of  the 

GIB-KEY  PULLER 

sleeve  A.  The  other  end  of  the  sleeve  rests  on  the  hub  of 

the  pulley.  When  the  nut  E  is  screwed  down,  the  key 
jjuller  and  the  key  are  drawn  through  the  sleeve.  For 
liandling  different  sizes  of  keys  the  member  B  is  the  only 

part  that  need  be  changed.      - 
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flilc iTi 
tine  SmaM  SEop  Tlhro^g'h Specml  Policies 

By  Jojix  11.  Van  Deventkr 

SYNOPSIS — I7ie  "special-machinery"  shop  is 
heavily  handicapped  as  compared  with  shops  iliat 
work  upon  a  Jpfinite  product.  This  article  tells 
of  the  special  policies  that  have  enlarged  a  New 
England  special-machinery  shop  from  7 -man  size 
to  100-man  size  within  the  space  of  four  years. 
These  policies  may  well  he  adopted  by  other  spe- 

cial-machinery shops  anxious  to  build  upon  a  solid 
foundation. 

A  special-machinery  company  has  nothing  tangible  to 
sell  except  labor,  the  use  of  its  tools,  and  the  ability  to 
constriict  machinery  in  accordance  with  the  specifications 

FIG.  1.    MACHINE   FOR  MAKING   PEANUT  BUTTER 

of  its  customers.  It  can  seldom  show  a  man  what  he  is 

going  to  get  for  his  money,  nor  can  it  often  predict  the 
cost  of  the  thing  to  be  made.  Consequently  the  small 

special-machinery  shop  has  a  hard  row  to  hoe  and  needs 
a  fertilizer  in  the  shape  of  some  good  definite  policies 
that  will  enable  the  shop  to  grow  and  the  profits  to 
blossom  forth. 

The  shop  that  I  am  going  to  describe  has  had  some 
very  definite  policies  ever  since  its  establishment;  not  as 
theories  only,  but  embodied  in  hard  iron  and  steel.  That 

they  have  been  profit-producing  policies  is  evidenced  by 
the  100  men  now  employed  as  compared  with  the  seven 
men  employed  four  years  ago.  Not  the  spasmodic  growth 
accompanying  unusual  conditions  is  this,  for  the  plant 
and  equipment  have  grown  as  fast  as  the  number  of  men; 

in  fact  today  one  would  find  in  this  plant  a  higher  per- 
centage of  machine  tools  per  man  than  in  the  original 

seven-man  shop. 

The  materials  used  in  building  shops  are  consider- 
able in  number,  among  them  being  structural  steel,  con- 

crete, stone  and  glass.  But  even  more  varied  are  the 
materials  upon  which  shops  are  sometimes  built.  Thi.s 
one— the  Hartford  Special  Machinery  Co.,  of  Hartford, 
Conn.— may  be  said  to  have  been  partly  built  upon  peanut 
butter  and  bacon.  Previous  to  starting  this  shop,  Joseph 
Merritt  was  a  special  machine  designer  and  among  his 
principal  products  had  been  machines  for  the  Beechnut 
Packing  Co.,  one  of  which  is  shown  in  Fig.  1.  This  is 
a  special  machine  that  turns  out  peanut  butter  from 
hulled  nuts  as  raw  material,  at  the  rate  of  some  11  tons 
per  day,  and  is  an  example  of  well-executed  safety  en- 

gineering, its  working  parts  being  guarded  in  such  a 
manner  as  to  make  it  impossible  for  the  girl  operator to  be  hurt. 

That  a  shop  partly  founded  upon  peanut  butter  and 
bacon  should  in  its  younger  days  be  nourished  by  the 
fragrant  odors  of  good  cooking  is  rather  a  coincidence. 
On  investigation  of  Hartford  manufacturing  history 
however,  a  very  good  precedent  is  found  for  this.  The 
Dwight-Slate  Co.,  the  Woodward  &  Rogers  Co.,  the  Pratt 
&  Whitney  Co.,  and  the  Fenn  Machine  Co.  (afterward 
Taylor- Fenn  Co.)  all  made  their  initial  start  in  this 
same  loft  over  Harry  Bond's  restaurant.  Perhaps  good 
cooking  may  have  something  to  do  with  the  growth  of  a 
shop  as  well  as  with  the  growth  of  a  man !  At  any  rate, 
Mr.  Merritt  selected  this  same  loft  building  with  its  en- 

couraging precedents  as  a  place  in  which  to  make  his 
start.  The  first  purpose  in  starting  it  at  all  was  to  build 
machinery  of  his  own  design  under  his  own  direction. 
However,  this  idea  of  cxelu,siveness  was  abandoned  shortly 
afterward  and  the  shop  began  to  turn  out  special  ma- 

chines of  other  design  also. 

One  of  the  first  policies  established  in  this  speeial- 
machinery-building  plant  had  to  do  with  the  employment 
of  high-grade  operators.  A  $6,000  tool  and  a  $6-a-week 
boy  do  not  get  along  well  together.  The  boy  is  likely 
to  be  spoiled,  and  the  machine  is  sure  to  be.  A  special- 
maehinery-building  shop  with  its  great  variety  of  work 
does  not  have  an  opportunity  to  train  specialists  such 
as  are  found  in  a  manufacturing  shop.  Its  need  is  for 
all-around  men,  and  good  all-around  men  are  high-priced. 
Every  machine-shop  manager  knows  that  the  difference 

in  established  rates  of  pay  between  a  "cheap"  man  and 
a  "good"  man  is  nowhere  in  proportion  to  their  dif- 

ference in  skill.  It  is  therefore  to  the  custoinier's  ad- 
vantage to  go  where  skilled  and  high-rated  men  are 

employed,  for  although  he  pays  a  higher  rate  per  hour 
he  secures  a  big  increase  of  skill  at  a  small  increase  of 
rate  as  compared  with  the  ordinary  shop.  The  contents 
of  hours  may  vary  as  much  as  the  contents  of  paper 
boxes  of  the  same  size  I 

The  cost  of  an  experimental  machine  is  the  least  im- 
portant thing  about  it,  in  spite  of  the  contrary  opinion 

of  many  who  buy  them.  As  a  rule  machines  of  this  kind 
are  outside  of  standard  machine  competition,  and  hence 

their  earning  ability '  is  sometimes  phenomenal.  This 
is  particularly  true  of  the  cases  in  which  special  machines 
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are  built  to  combine  a  number  of  oper- 

ations. A  half-day's  shutdown  on  a machine  of  this  kind  is  sometimes  more 

expensive  than  the  original  cost  of  the 
machine  itself.  JIany  special-niachin- 
ery-building  shops  are  obliged  to  resort 
to  daily  makeshifts,  which  tax  the  in- 

genuity of  the  men  employed,  in  order 
to  rig  machines  up  for  operations  that 
are  not  suited  to  them.  Ingenuity  of 
this  kind  is  depicted  every  week  in  the 
pages  of  the  American  Machinisi;  but 
these  admirable  and  interesting  stunts 

do  not  benefit  the  customer  who  is  pay- 
ing for  work  by  the  hour.  In  this  shop 

the  attempt  is  made  to  have  a  suitable 
tcol  for  each  operation,  so  that  the  use; 

of.  makeshifts  may  be  practically  clim- 
iuated.  In  line  with  this,  when  a  ma- 

chine is  purchased,  all  of  the  special 
attachments  and  fixtures  listed  for  it 

aie  also  usually  bought,  even  though 
there  may  be  no  immediate  prospect  of 

their  use.  This  policy  runs  up  the  in- 
vestment in  machinery  and  equipment 

to  a  figure  that  would  alarm  owners 
of  a  good  many  plants  of  similar 
size,  but  it  has  been  proved  to  be  a 
profitable  policy  in  this  case.  On 

the  larger  tools  the  policy  estal)- 
lished  has  been  to  buy  machines  that 
are  oversize  in  one  or  more  par- 

ticulars. This  gives  a  degree  of  lioxi- 
bility  that  would  not  be  obtained  in  a 
similar  shop  equip]ied  with  standard 
tools.  A  horizontal  boring  machine,  for 
example,  has  a  column  one  foot  higher 
and  a  bed  two  feet  longer  than 
standard  for  this  size  of  machine.  This 
saves  the  use  of  makesliifts  on  work 

that  would  otherwise  be  just  a  little 
too  big  for  the  standard  macliine.  An 

apt  comparison  of  this  policy  might 
be    that    between    two    motor    truck 

FIG.  2. THE  LARGE  NUMBER  OF  LATHES  EMPHASIZES  THE  IMPORTANCE 
OF  THIS  TOOL  FOR  GENERAL  WORK 

FIG.     3. THE    TOOLROOM     PRESENTS     AN     EX.\MPLE     OF  CAREFULLY 
PLANNED  STORAGE  FACILITIES 

''         »       <& 

0lW0^. 
FIG.    4.    AUTOMATIC    RIFLE    PARTS,    MOST    OF    THEM    MILLED   FROM   SOLID   STOCK 
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owners,  each  having  the  same  size  truck,  but  one  of  wliich 
has  a  truck  body  twice  as  large  as  the  other.  Each  truck 
can  carry  the  same  load  of  some  heavy  material,  such 

as  pig  iron,  but  when  it  comes  to  transporting '  light. 

tliose  who  don't.  Strange  to  say,  the  latter  class  is  often the  more  satisfactory  to  work  for!  One  who  has  been 
tiirough  the  mill  in  building  experimental  machines  makes 
a  good  customer  for  the  special-maehinery-building  shop. 

FIG.    5.    NOTE  THE  UNBLEMISHED  PLATENS  AND  THE  TOOL  TABLES 

FIG.    6.     THE    CONDITION   OF   THE   MACHINES   REFLECTS   THE  CARE  OP  HIGH-GRADE  OPERATORS 

bulky  material,  the  fellow  with  the  oversized  body  has 
tlie  bulge  on  his  competitor. 

Buyers  of  special  machinery  may  be  broadly  divided 
into  two  classes— -those  who  know  what  they  want,  and 

for  he  knows  the  difRcnlties  encountered  in  making  the 
lirst  workable  machine  of  a  new  kind.  He  docs  not  ex- 

pect to  get  the  first  machine  a.s  cheaply  as  the  second  or 
third,  and  is  prepared  to  make  allowances  for  a  high 
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first  cost.  Those  who  are  not  so  prepared  do  an  injustice 

to  special-maehinery-building  shops.  Some  of  them  after 
having  the  first  machine  built  take  the  second  one  to 
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a  workable  first  niacliiue  than  it  i;^  to  build  an  improved 
model  of  a  machine  that  already  works. 

The  policies  outlined  and  applied  in  this  Hartford 
shop  are  worthy  of  study  and  imitation  by  other  special- 
machinery-building  plants.  They  all  crystallize  into  one 
machine-building  axiom :  Experienced  men  .  with  tools 
suitable  for  the  job  will  give  the  customer  more  work 
and  better  service  than  inefficient  men  with  unsuitable 

tools. 
SS 

By  J.  J.  Eyue 

A  simple  device  for  sizing  threads  on  small  parts  for 
quantity  production  is  shown  in  the  illustration.  The 
fixture  was  fitted  for  sizing  the  thread  on  caps  for  a  de- 

tonator body,  but  call  be  adapted  to  other  lines  with 

good  results. 
The  body  A  of  the  fixture  is  bored  in  line  to  receive 

the  die  holder  B  and  the  driving  shaft  for  the  work  holder 
C,  to  which  is  attached  the  handwheel  D.  The  die  holder 
is  bored  a  little  large  to  hold  the  standard  die  to  be 
used,  drilled  and  tapped  for  three  headless  screws  that 
retain  the  die,  and  the  screws  should  be  adjusted  to  allow 
for  float  of  die. 

The  work  holder,  or  chuck  for  the  work,  required  a 
special  construction,  owing  to  the  crowning  surface  of 
the  work.     The  chuck  was  turned  down  for  a  shank  to 

another  shop  and  then  make  unkind  remarks  aboiit  the 
amount  that  the  first  shop  charged  them.  They  forget 
that  it  is  far  more  difficult  to  transform  paper  plans  into 

THREAD-CHASING    FIXTURE 

fit  in  the  shaft  that  rotates  it  and  is  bored  out  so  that  the 
work  will  seat  flush  with  the  face  of  the  chuck.  Two  holes 
are  bored  in  the  seat  of  the  chuck  in  line  with  the  wrench 

holes  in  the  work,  and  pieces  of  drill  rod  are  inserted, 

projecting  above  the  surface  of  the  chuck  to  act  as  drivers 
for  the  work. 

The  outside  diameter  of  the  chuck  is  turned  i^  in. 
off  center  and  a  groove  turned  to  receive  the  si)ring  band 

E  that  secures  the  shell  F  in  place.  Two  i^-m.  holes 
are  drilled  in  the  face  of  the  chuck  for  riveting  on  a 

^-in.  plate,  or  sector,  G  tliat  forms  a  led<'e  on  the  chuck 
to  act  as  a  seat  wlien  inserting  work.  This  plate  should 
be  located  directly  opposite. the  eccentric  center  of  the 
outside  diameter. 

The  shell  F  is  bored  out  to  a  slip  fit  over  the  body, 
knurled  on  the  outside  for  hand  control,  and  is  drilled 
to  rivet  to  the  band  E  after  it  is  sprung  over  the  body  and 

into  the  groove.    Two  holes  are  drilled  in  the  front  fai-e  of 
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the  .sliell  for  riveting  on  the  work-retaining  plate,  which 
is  a  short  sector  H,  ,V  in.  thick,  that  ])rojccts  on  the 
inside  diameter  over  the  surface  of  the  work.  The  shell 
eau  be  quickly  turned  by  hand  so  that  the  projecting edge  of  the  sector  will  instantly  release  or  lock  the  work 
in  place,  owing  to  the  outside  ring  or  shell  being  eccen- tric with  the  work  center. 

The  hole  for  the  shaft  can  be  bushed,  an  oiler  added 
and  a  compression  spring  placed  over  the  shaft  between 
the  handwheel  and  the  bearing  for  the  shaft  for  the  re- 

turn of  the  chuck,  if  desired. 

Boired  oira  lEiragiirae  ILgytlhe 
By  RolaxVd  V.  Hutchinson 

Tho  use  of  the  lathe  as  a  boring  machine  is  by  many 
looked  upon  as  a  makeshift;  but  the  instance  herewith 
described  will  be  of  interest,  as  the  output  of  a  special 
cylinder-boring  machine  on  similar  work  was  equaled. 

Tlie  job  was  a  number  of  large  locomotive  cylinders 
for  freight  engines  and  was  handled  by  the  Ironton  En- 

gine Co.,  Ironton,  Ohio,  which  made  the  castings,  bored 
and  faced  the  cylinder  and  valve  chests,  tested  the  cast- 

ings to  250-lb.  cold-water  pressure  and  shipped  tlie  cast- 

Ihe  false  heads  to  fit  in.  Each  false  head  was  lightly 
fastened  to  its  respective  angle  plate  by  two  %-\\\.  cap- 
screws,  and  a  long  bolt  was  pas.sed  througii  the  middle  of 
each  false  head,  holding  it  securely  in  place  on  the  cyl- 
inder. 

The  feeding  arrangement  was  originally  a  star  feed, 
but  was  clianged  to  give  two  speeds  to  the  feed  screw  and 
a  reverse.  Each  gear  shown  has  a  square  hub  and  a 
socket  wrench  with  a  bent  handle,  slipiMid  upon  the  hub 
of  the  gear  tliat  is  required  to  give  a  feed  in  each  direc- 

tion of  Vj  in.  per  revolution,  or  i/i  in.  per  revolution  in 
only  one  direction.  Tlie  feed. screw  is  1/4  in.  pitch.  The 
wreiicli  was  made  with  a  long  socket,  so  that  it  could  lie 
turned  around  and  used  for  easily  adjusting  the  head 
by  liand. 
To  bore  a  valve  chamber,  the  tailstock  is  run  back 

along  tlie  lathe  bed,  carrying  the  bar  witli  it.  The  false 
heads  and  angle  plates  are  secured  in  the  cylinder  barrel 
and  the  casting  lifted  ujmn  tlie  lathe.  The  keys  in  the 
angle  plates  fit  tlie  slot  in  tlie  plate,  and  screw-jacks  under 
the  valve  chamber  enable  the  casting  to  be  swung  on 
the  false  heads  so  as  to  dean  up  true  with  the  layout. 
Tlie  tailstock  is  run  forward,  the  boring  bar  entered  in 
the  driving  casting  and  pulled  up  tight  against  an  in- 
lernal  sJioulder  by  the  draw-key  that  accomplishes  the driving. 

Note,  in  Ihe  general  Arrange- 
ment, the  fools  are  not 

shown  In  the  Facing 

Sweefi  Holders 

If  Tool  h star,  ii 

by  grinding  alV riNISH-BORING  TOOL 

fi  Portable 

Boring  Bar 

FEED  GEARING 

DETAILS 

BORING  AND  FACING  LOCOMOTIVK  VALVE  CHAMHE15  IN  A  LATHE 

ings  to  the  customer,  who  completed  the  machining 
himself. 

Early  delivery  had  been  promised,  and  the  Barrett 

cylinder-boring  machine  was  tied  up  with  the  work  on 
tlie  barrels,  so  recourse  was  had  to  a  48-in.  Schumacher  & 
Boye  lathe  for  boring  out  tho  valve  chambers.  It  was 
rigged  up  as  shown  in  the  drawing. 

A  driving  plate  centered  by  a  plug  in  tlie  lathe  spindle 
was  bolted  to  the  large  faceplate.  This  plate  was  bored 

out  to  fit  the  41^-in.  portable  boring  bar  and  turned  on 
the  outside  to  fit  the  facing  arms,  or  sweeps,  which  were 
made  duplicates  of  those  on  the  Barrett  machine.  The 

upper  part  of  the  tailstock  was  removed,  and  in  its  place 
a  bearing  was  bolted  and  doweled.  This  bearing  carried 
a  sleeve,  holding  the  other  facing  arm,  and  the  sleeve  was 
driven  by  a  feather  key. 

To  hold  the  cylinders,  a  large  cast-iron  plate  was 
planed  up  on  each  side  and  a  groove  cut  in  one  side. 
This  plate  was  bolted  to  the  carriage.  Two  angle  plates, 
fitted  with  keys,  liad  holes  bored  in  them  for  the  hubs  of 

When  the  job  is  clamped,  roughing  tools  are  set  in 

the  boring  head  to  a  gage,  as  showni,  and  rough-boring 
and  facing  each  end  take  place.  The  head  was  turned  ex- 

actly 12  in.  in  diameter,  so  that  the  making  of  tool- 

setting  gages  presented  no  difiBculty.  Tlie  type  of  fin- 
ishing tool  shown  has  lx;en  successfully  used  on  both 

horizontal  and  vertical  boring  machines  for  finishing 

c:ylinders,  valve  bushings,  etc.  It  does  away  with  the 

unlovely  "washboard  finish"  that  has  a  tendency  to  in- 
trude where  it  is  not  wanted,  when  an  ordinary  broad- 

nose  tool  is  used.  Grinding  in  the  corner  indicated  will 

"limber  up"  this  type  of  tool  so  that  it  will  soon  work 
well. 

Although  apparently  working  under  handicaps,  this 
arrangement  enabled  the  valve  chambers  to  be  machined 
at  the  same  rate  as  that  at  which  similar  work  had  been 

done  on  the  cylinder-boring  machine;  in  addition,  there 
were  duplicate  parts  for  the  special  machine,  should  ac- 

cident make  it  necessary  ever  to  have-  a  new  facing  arm 
and  part  in  a  hurry. 
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ools  Usedl  aim 

T( 

?2S 

By  lloHKitT  Mawson 

SYNOPSIS — In  this  article  are  illustrated  some 

of  the  jigs  and  fixtures  used  in  niadnniny  parts 
of  hosiery  machines.  The  fixture  employed  in  mill- 

ing the  dropper  post  is  arranged  to  hold  eight 
parts  at  one  operation.  A  fixture  having  an  ad- 

justable stop  mills  the  angular  surfaces  on  the 
dropper.  For  milling  the  bed  plate  the  correct 
location  is  obtained  by  a  pin  fitted  into  a  hole  pre- 

viously drilled  in  the  part.  The  jigs  are  provided 
with  latch  covers  and  each  part  is  quickly  and  accu- 

rately placed  in  the  lo/il. 

Some  of  the  tools  used  by  Scott  &  Williams,  Inc., 
Laconia,  N.II.,  were  shown  on  pages  1020  (Vol.  41)  and 
10.  In  this  article  are  illustrated  other  tools  which  consist 

of  jigs  and  fixtures  used  in  machining  other  elements. 

For  milling  the  slot  in  the  bed  plate  the  fixture  con- 
sists of  a  plug  on  which  the  casting  is  placed.  A  knurled- 

hcad  pin  is  fitted  into  a  machined  hole  in  the  bed  plate 

and  into  a  hole  in  the  fixture.  By  this  method  the  sur- 
face machine  is  in  the  correct  location  with  the  holes. 

The  jig  employed  in  drilling  the  bed  plates  has  a  turned 
plug  which  fits  into  the  large  bored  hole  in  the  casting. 
The  location  is  obtained  by  a  surface  against  which  the 

part  is  revolved.  The  milling  fixture  used  for  the  drop- 
per posts  machines  a  number  at  one  time,  the  rough  east- 

'ting  being  located  by  pins.  The  parts  being  machined  are held  in  position  by  straps. 

A  graduated  fixture  is  used  for  machining  the  angular 
surfaces  on  the  droppers.  The  part  is  held  by  a  strap, 
the  round  shank  fitting  into  a  concave  surface. 

The  two  positions  at  which  the  fixture  is  placed  are 
determined  by  adjustable  screws  provided  with  check  nuts. 

PIG.   5  FIG.   8 

TOOLS  USED  IN  MACHINING  TEXTILE-MACHINE   PARTS.  WITH  WORK  SHOWN  IN  POSITION 

FIGS.    2    AND    2-A 

"    Operation — Mining  the   slot   in  tlie  bed   plate,    Fig.    1.      The 
casting   is   placed    on  a  plug  which   fits    into  a   bored    hole.      A 
knurled-head  pin   is  then   slid   through  a  hole   in   the   casting 
into   another   hole   in   the   fixture. 

Surface  Machined — The  slot  using  a  l%x5-in.  diameter 
cutter  operating  at  140  r.p.m. 

FIGS.    3    AND    3- A 

Operation — Drilling  and  reaming  the  bed  plate,  Fig.  1. 
The  casting  is  located  on  a  plug  which  fits  into  the  large 
center  hole  previously  bored.  The  casting  is  slid  around 
until  the  edge  of  the  slot  comes  in  contact  with  a  stop 
surface.  The  cover  is  then  dropped  down  and  latched. 
Afterward  knob-headed  screws,  being  tightened  on  the  cast- 

ing,  hold   it  securely   in  the  jig. 
Holes  Machined-T-One  18  in.  drilled,  three  %-in.  spot-drilled 

and  reamed,  o.ne.J3-In.  drilled,  two  No.  6  drilled,  two  No.  13 
drilled,  four  No.  19  drilled,  one  %-in.  spot-drilled  and  reamed. 

FIGS.    5    AND    5-A 

Operation — Milling  surfaces  on  dropper  post.  Fig.  4.  The 
rough  casting  is  located  against  pins  resting  on  a  height 
block.  The  various  clamps  are  then  tightened  down,  thus 
holding  the  eight  castings  in  position  on  the  fixture. 

Surfaces  Machined — Ends  of  casting  and  pad.  The  gang 
cutters  u.sed  consist  of  two  6-in.  diameter  by  ̂ i-in.  wide  and 
one  2V4-in.  diameter  by   %-in.  wide,  operating  at  100  r.p.m. 

FIGS.    6    AND    6-A 

Operation — Drilling  and  reaming  dropper  post,  Fig.  4. 
The  milled  casting  is  located  against  stop-pins  being  forced 
back  by  setscrews.  The  casting  is  held  down  by  hook  bolts 
operated  at  the  end  and  under  the  jig.  The  cover  is  then 
dropped  down   and   held   with  a   thumbscrew. 

Holes  Machined — Two  "  M-in.  drilled,  one  '^ /^-'m.  drilled, 
one  I's-in.  spot-drilled  and  reamed,  one  No.  32  drilled,  three  No. 
20  drilled,  one  No.  47  drilled,  one  No.  28  drilled  and  one  \-\n. 
spot-drilled  and   reamed. 

FIGS.    8    AND    8-A 

Operation — Milling  dropper.  Fig.  7.  The  steel-forged  ele- 
ment is  placed  in  a  machined  groove  in  the  fixture  and  hell 

with  the  strap  and  nut  as  shown.  The  revolving  member 
of  the  fixture  is  swung  around  against  one  stop-screw  and 
the  angular  surface  machined.  The  member  is  then  swung 
against  the   other  stop  and  the  other  surface   machined. 

Surface  Machined — The  two  angular  surfaces  at  the  outer 
end  of  the  dropper.  For  this  purpose  a  %-in.  end  mill  oper- 

ating at   250   r.p.m.   is   used. 
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MADE  WITH  THE/R  BASES  OF  CAST 

IRON.  THE  PINS.  SCREWS  AND  STfUPS 

ARE  OrmCHINE  STEEL.CAR80NIZED 

AND  HARDENED  THE  LOCATING  SUR- 

FACES AND  6UIDE  BUSHINGS  ARE 

TOOL  STEEL,HARDENED  AND 

GROUND.  ON  THE  MILLING  FIXTURES 

TOOL-STEEL  SURFACES  ARE  PRO - 

WED  AND  SET  SLOCKS  TO  ASSIST 

TItiE  OF.  OPERA  VON,  8  lilNUTES 

THeOPEnATORth 

THE  MILLING  CUTTERS. 
H^CfUUE-SrEEL  TONGUES  ARE 

FITTED  IN  lilt'  BASES  OF 
THE  MILLING  rnTURES  ZC 
THAT  THE  TOOLS  WLL  BE 

PLACED  ON  THE  TABUE  IN 

THE  CORRECT  ALIGNMENT. 

ALL  BUSHINGS  USED  FOR 

GUIDING  TOOLS  ARE  BLACKENED 

DETAILS  OF  JIGS  AND  FIXTURES  USED  IN  MACHINING  TEXTILE-MACHINE  PARTS 
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By  a.  J.  Chamberlain 

High-siDeed  steel  collapsing  taps  are  rapidly  replacing 
solid  taps  in  the  manufacture  of  pipe  fittings,  although 
much  difficulty  has  been  experienced  with  some  of  the 
taps  that  have  been  on  the  market.  The  continuous 

tapping  of  rough-cored  holes  in  gray  and  malleable  iron 
fittings    calls    for    greater    rigidity    and    better   wearing 

qualities  than  most  collapsing  taps  possess,  particularly 
when  made  in  small  sizes.  It  is  a  comparatively  easy 

matter  to  construct  a  rigid  small-opening  die,  for  the 
designer  can  make  the  die  head  of  a  size  large  enough 
to  allow  generous  proportions  to  the  different  paits  of 
the  oj>enn]g  mechanism ;  but  the  mechanism  of  a  small 
collapsing  tap  is  generally  jammed  into  the  small  body 
of  the  tap,  necessitating  the  use  of  small  parts  that  are 
too  frail  to  stand  the  strains  in  a  pipe-fitting  tapping 
machine. 
When  one  considers  the  enormous  strain  that  the 

mechanism  must  operate  under  and  the  amount  of  metal 
that  a  collapsing  tap  nmst  remove  in 

a  day's  run  on  an  automatic  tapping 
machine,  the  necessity  of  rigid  fool- 

proof construction  and  generous  wear- 
ing surfaces  in  the  mechanism  of 

these  tools  is  readily  realized.  In 

the  pipe-fitting  business  it  is  generally 
known  that  mo.st  small-sized  collapsing 
taps,  although  sometimes  recommend- 

ed for  this  purpose,  are  not  al- 
ways successful,  for  the  cost  of  main- 

tenance and  renewals  and  the  lost  time 

in  breakdowns  are  often  greater  than 
the  increase  in  production  will  warrant. 

Perhaps  the  most  rigid  small-sized  taps  are  those 
designed  with  roller-type  cutters,  in  which  the  cutters 
are  made  of  round  steel  and  the  closing  action  is  obtained 
by  revolving  them  until  the  cutting  teeth  will  clear  the 
threads.  This  form  of  tap  is  adjusted  for  size  by 
varying  the  cutting  position  of  these  roller  cvitters. 
Although  mechanically  incorrect,  because  adjustment 
changes  the  rake  and  clearance  of  the  cutting  teeth, 
these  taps  are  widely  used  and  the  adjustment  seems 
to  answer  the  purpose  for  most  work. 

The  tap  shown  in  Fig.  1  was  designed  to  be  made 

in  the  larger  sizes  only — from  2i/^-in.  pipe  size  up — and 
was  quite  satisfactory,  as  it  seemed  to  stand  up  much 
better  than  others  that  had  been  used.  It  is  very  rigid, 

its  cutters  contain  less  high-speed  steel  than  the  roller-type 
taps,  and  it  is  easily  made.     The  body  A  is  of  hardened 

high-speed  steel,  and  the  end  bearing  B  is  tongued  into 
the  body,  as  shown,  and  held  to  it  with  fillister-head screws. 

The  opening  plug  C  should  be  made  of  hardened 
high-speed  steel,  as  there  is  considerable  pressure  upon 
it  when  it  slides  back  during  the  closing  action — enough 
to  cause  a  carbon-steel  plug  to  wear.  The  closing  collar 
D  should  be  hardened  on  its  face,  which  comes  against 
the  face  of  the  fitting  being  tapped.  The  plug  C  is 
thereby  caused  to  slide  back  into  the  body  until  its 

surfaces  that  contact  with  the  bottom 

of  the  tap  cutters  are  in  line  with 
the  cutter  grooves,  when  the  springs 
E  force  the  cutters  down  into  the 

grooves  of  the  plug,  thereby  closing  the 
tap.  The  tap  is  then  run  back  again.st 
a  fixed  stop  on  the  machine,  which 
comes  in  contact  with  the  back  face  of 

the  closing  collar  and  forces  the  plug 

back  to  the  opening  position  shown.  Ad- 
justment is  obtained  on  taper  taps  by 

placing  the  screw  F  in  the  different 
holes  provided  in  the  closing  collar. 

This  tap,  if  made  in  sizes  from  2i4  in.  pipe  up,  will  bear 
hard  usage;  but  as  is  readily  apparent,  its  parts  would 
have  to  be  too  frail  to  stand  up  if  it  were  made  smaller. 

In  this  article  the  tapping  of  common  iron-pipe  fittings 
in  rough-cored  holes  has  been  referred  to.  It  is  an 
altogether  different  proposition  from  the  ordinarj'  bar- 
stock  work  on  a  screw  machine  or  the  better  grade  of 

turret-lathe  work.  A  tap  on  a  screw  machine  or  turret 
latlie  generally  has  a  rest  at  regular  intervals  while 
the  remainder  of  the  operation  is  performed,  but  on  a 

pipe-fitting  tapping  machine  the  operation  consists  of 
tapping  rough-cored  holes  in  enormous  quantities,  with 

FIG.   2.    TAP  FOR  SMALLER  SIZES  OF  PIPES 

perhaps  only  a  slight  shift  in  one  lot  of  cored  holes,  but 

more  shift '  in  the  next.  On  brass  goods  I  have  used 
collapsing  taps  as  .small  as  %-in.  pipe  size. 

The  roller-type  tap.  Fig.  2,  is  designed  to  be  made 
in  pipe  sizes  above  ly^  in.  The  body  A  is  of  low-grade 
tool  steel  hardened  on  its  working  end.  B  is  the  sliding 
cam  collar,  which  has  a  cam  slot  milled  on  it  for  each 
cutter  in  the  tap  and  a  keyway  with  small  holes  in  it 
to  admit  the  doweled  key  C.  It  also  has  two  tapped 

holes  for  the  stop  pins  D.  The  cutters  E  are  made  of 
round  stock,  and  three  tapfied  holes  are  provided  to 
allow  advancing  them  wlien  ground  off  on  their  cutting 
ends  by  sharpening.  They  also  have  a  keyway  milled 
across  these  holes,  to  admit  the  solid  keys  that  are 
machined  on  the  hardened  cam  pins  G.  These  cam  pins 

are  held  to  the  cutters  by  hardened  hexagon-head  screws. 
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ComuniectticiuLt  Plamul 
1y  Frank  A.  Stanley 

SYNOPSIS — Castings  and  foundry  methods  in 
making  lathe  and  cistern-pump  parts.  Machine 
molding  is  shown  on  a  pump  cylinder.  Trans- 

porting methods  arc  also  illustrated. 

The  machine-shop  practice  of  W.  &  B.  Douglas  Co., 
Middletown,  Conn.,  will  be  shown  in  a  later  article  in 
these  colunuis.  The  purpose  of  the  present  article  is  to 
show  some  lines  of  apparatus  manufactured  by  the  same 

Althougli  labor  in  this  line  of  work  is  not  highly  paid, 
as  compared  with  the  skilled  trades  in  the  foundry  and 
shop,  it  is  nevertheless  an  important  factor  in  deterniininj 
total  items  of  expense,  and  sucli  hand  processes  as  chip- 

ping, filing  and  grinding  should  be  eliminated  a.s  far 
as  possible  by  improved  facilities  in  the  foundry  or  by 
careful  and  complete  utilization  of  such  facilities  and 
equipment  as  are  now  present. 

In  the  Douglas  pump  factory  an  endless  number 
of    castings    of    all    kinds — handles,    barrels,    cylinders, 

FIG.  1.    PUMPS  IN  STOREHOUSE 

concern  and  to  illustrate  in  connection  therewith  some 

of  the  foundry  methods  and  equipment  for  preparing  the 
cast  parts  for  machining. 

As  is  well  known,  there  is  no  great  amount  of  machine 
work  on  ordinary  pumps,  particularly  on  the  hand  or 
household  type,  commonly  called  the  cistern  pump.  The 
principal  job  on  this  is  to  bore  out  the  cylinder,  an 
operation  that  is  usually  performed  by  some  special 
machine  that  bores  several   cylinders  simultaneously. 

In  such  a  plant,  therefore,  the  importance  of  foundry 

operations  relative  to  machine-shop  work  is  propor- 
tionately increased  as  the  amount  of  machine  work 

required  decreases.  The  tendency  is  to  expect  more  and 
more  from  the  foundry  in  the  way  of  producing  castings 
that,  if  they  require  few  shop  operations,  such  as  boring, 
turning,  facing,  etc.,  at  the  same  time  need  little  in 
the  way  of  cleaning  up  with  emery  wheel,  chisel  or 
tile  to  make  them  presentable  after  they  have  been 
painted.  It  is  not  an  uncommon  experience  to  find  that 

the  cost  of  putting  small  and  medium-sized  castings  into 
shape,  clearing  off  fins,  ugly  burrs,  smoothing  up  the 
irregular  bosses  and  the  like,  forms  a  big  percentage  of 
the  total  cost  of  the  castings  when  ready  for  assembling 
in  the  finished  machine. 

PIG.   2.    PUMPS  UNDER   ASSEMBLY 

FIG.  3.    LATllK  UNDER   ERECTION;  PUMP  IN 
BACKGROUND 

stuffing-boxes,  bases,  joints  and  connections — are  pro- 
duced in  the  foundry.  Without  attempting  to  indicate 

directly  even  a  small  percent^ige  of  the  output,,. it. may 
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be  well  to  call  attention  to  the  clifEercnt  finished  pumps 
shown  in  the  stockroom.  Fig.  1,  and  to  tlie  bench  loaded 
with  pump  parts.  Fig.  2.  These  are  shown  merely  to 
give  some  hint  of  the  variety  of  material  handled 

'in   the   foundry   and  factory   of  the   Douglas   company. 

ating  the  pumping  apparatus  for  all  kinds  of  wells,  and 
these  may  be  driven  by  gasoline,  oil  or  steam  engines, 
electric  motors  or  lineshafts. 

Fig.  2  shows  a  somewhat  different  line  of  pump  work, 
the  castings  on  the  bench  in  this  view  being  for  a  set 

PIG.  4.     MOLD  FOR  HEAVY  LATHE  BED  WITH  CORES 
SHOWN  TO  THE  LEFT 

FIG.    5.    TROLLEY    SYSTEM    FOR   HANDLING 
LADLES  ABOUT   THE   FOUNDRY 

FIG.    6.      MACHINE   MOLDING   OF   PUMP    PARTS 

The  hand  pumps,  at  the  left  in  Fig.  1,  are  made  in 
many  styles  and  in  tremendous  numbers.  The  larger 
machine,  in  the  middle  and  right  foreground,  are  what 

are  commonly  called  deep-well  working  heads  for  oper- 

of  ;?.\5-in.  ]iumps,  for  either  hand  or  power  operation; 
tliat  is,  while  these  pumps  may  be  normally  used  under 
power,  there  are  occasionally  times  when  it  is  desirable 
to  be  able  to  operate  them  by  hand,  as  when  current 
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may  be  cut  off,  gasoline  exhausted  or  steam  power  shut 
dowi.  In  suc-h  cases  the  hand  lever  may  be  applied  and 
the  pump  worked  satisfactorily  during  such  period  as 
mar  be  necessary  until  the  resumption  of  the  supply  of 
power. 

The  boxes  for  the  shafts  of  these  pumps  are  babbitted 
before  the  castings  come  to  this  bench,  and  here  the 

shafts  ai-c  put  in,  the  bearings  scraped,  caps  fitted  up, 
the  crossheads.  connecting-rods,  and  other  parts  tested 
thoroughly. 

Eig.  3  represents  still  a  different  class  of  work  carried 
on,  at.  this  plant.  At  the  left,  in  the  rear,  is  shown  the 
largest  type  of  pump  made  by  the  company.     This  is 

lifting  by  the  crane  and  placing  in  position  ag  the  top member  of  the  flask. 

Fig.  5  illustrates  three  of  the  big  ladle.s  on  the  trollev 
lads,  one  ladle  empty  and  ready  for  filling  in  front  of 
(ho  cupola,  the  one  at  the  left  filled  for  running  down 
(he  foundry  to  a  lot  of  floor  work  that  is  awaiting  the 
arrival  of  the  hot  metal  for  pouring.  In  the  immediate 
foreground  are  seen  a  large  number  of  molds  for  small 
pumps,  all  rammed  up  for  closing  and  pouring. 

There  ir,  a  great  deal  of  bench  work  and  machine 
work  in  this  foundry,  and  some  idea  of  its  character  will 
be  gathered  from  Fig.  5  and  from  the  other  illustrations 
that  follow.     Fig.   G,  for  example,  shows  the   machine 

FIG.    7.    S.M.ALL  JlOl.D   HEADY  FOR  POURING 

a  triplex-geared  and  belt-driven  machine  for  operating 
under  high  pressure.  Immediately  in  front  will  be  seen 

several  lathe-bed  castings,  and  at  the  right  a  heavy  lathe 
in  process  of  assembling.  This  company  has  during  the 

past  year  entered, the. machine-tool  building  field,  with 
a  heavy  projectile  lathe. 

The  illustrations  that  follow  are  all  reproductions  of 

photographs  taken  in  the  Douglas  foundry,  giving  typical 
operations.  The  first  of  these  foundry  views,  Fig.  4, 
shows  the  mold  for  the  lathe  bed  illustrated  in  Fig.  3. 

The  flask  is  here  seen  open,  the  mold  having  been  all 

rammed  up  and  ready  for  closing  for  pouring.  The  drag 
is  shown  at  the  left  of  the  picture,  with  the  five. cores 

in  place  for  forming  the  openings  between  the  cross- 
girts  and  the  lathe  bed.  The.  mold  for  the  headstoek 

is  seen  rammed  up  in  the  cheek  of  the, flask  at  the  center 
of  the  illustration.  This  portion  of  the  flask  is  provided 

at  each  end  with  substantial  guides  that  fit  over  corre- 
sponding guide  members  projecting  above  the  face  of 

tlie  drag  to  allow  the  heavy  cheek  to  be  dropped  into 
position,  so  that  the  dowels  will  enter  pro])erly  when 

the  faces  of  the  two  portions  of  the  flask  come  together. 
The   cope,   or  nowel,   is  shown   at  the   right  ready   for 

FIG.  S.    MOLDS  FOR  SMALL  PUMP  PARTS 

method  of  preparing  the  molds  for  the  hot  metal,  this 

particular  view  showing  molding  machines  used  especial- 

ly for  right-  and  left-hand  halves  of  the  pump  molds, 
each  machine  making  its  own  half  of  the  mold.  The 
two  niachincs  are  seen  in  the  middle  of  the  background 

of  the  view,  the 'one  in  front  with  the  flask  removed, 
the  one  in  the  back  with  the  flask  ready  for  ramming 

up.  Upon  the  completion  of  the  ramming  up  of  the 
molds  the  pattern  is  withdrawn  by  turning  a  crank  at 
the  end  of  the  machine,  drawing  the  pattern  down  flusii 

with  the  surface,  wlicre  the  flask'  is  lifted  off.  The 
machine  in  the  center  is  shown  with  the  patterns  pulled 

out  at  the  lowest  point  by  the  ai'tion  of  the  crank. 
The  flasks  are  fitted  with  conveniently  arranged  handles 

so  that  they  may  be  picked  up  and  moved  easily.  •  A 
•number  of  molds  are  shown  open  and  closed  on  the 
foundry  floor,  and  at  the  left  will  be  seen  two  or  three 
hinged  flasks  that  are  easily  manipulated  for  the  placing 

of  patterns,  ramming  up  of  mold,  setting  of  cores  and 

preparing  for  pouring.  The  machine  at  the  right  is 
shown  gated  up  with  four  patterns  for  similar  pump 
parts  that  are  small  Oiiough  so  that  several  of  them  may 
be  rammed  up  simultancnuslv  on  the  plate.   
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A  largo  number  of  these  flasks  are  of  iron,  as  would 
naturally  be  the  ease  with  the  smaller  class  of  work,  and 
a  lot  of  these  are  shown  on  the  foundry  floor,  Pig.  7, 
where  they  are  plaeed  for  pouring.  At  the  extreme  left 
in  the  view  will  be  seen  the  end  of  the  cope  portion 

of  the  three-part  flask  used  for  molding  the  big  lathe 
bed  referred  to  in  connection  with  Fig.  4. 

A  good  idea  of  the  work  of  this  foundry  is  gathered 
from  Fig.  8,  which  shows  several  hundred  molds  closed 
and  ready  for  the  pouring  operation.  These  pretty  well 
cover  one  section  of  the  foundry  floor,  and  incidentally 
the  view  rejircscnts  the  method  of  handling  hot  metal 
up  and  down  tlie  line  by  the  trolley  system. 

Tlie  work  assigned  to  this  tj'pe  of  flask  is  indicated 
by  the  gated  pattern  shown  on  top  of  the  flask  in  the 
immediate  foreground,  where  eight  small  cylindrical 

castings  are  molded  at  once,  the  work  for  this  depart- 
ment being  all  bencli  or  machine  molding. 

As  already  pointed  out,  tlie  greater  part  of  the  process 
of  manufacturing  pumps  is  attended  to  in  the  foundry, 
the  members  thus  produced  without  requiring  further 
finishing  than  perhaps  the  drilling  and  tapping  of  certain 
holes  and  the  fitting  of  some  connecting  member  includes 
such  parts  as  handles,  air  chambers,  bases  and  the  like. 

Veim^  InIol©s  Sim  Fsitltleinms  Siiradl 
(Coire  I 

By  John  Parker 

In  the . experience  of  all  foundrymen  one  of  the  most 
unsatisfactory  pliases  of  tlie  work  is  the  hugging  down 
of  the  sand  in  tlie  mold  or  core  box.     This  difficulty  is 

VENT  HOLES  IN  PATTERNS  AND  CORE  BOXES 

caused  by  too  little  draft  and  by  the  pattern  being  too 
deep  for  the  air  to  enter  between  the  walls  of  the  box  and 
the  sand  or  between  the  outside  of  the  pattern  and  the 
sand.  The  result  is  what  is  commonly  known  as  hugging 
or  sucking  of  sand  and  pattern.  The  molder  hammers 
the  pattern  to  loosen  the  grip  of  the  sand,  or  in  ca.se  of  a 
core  box  pounds  the  outside  of  the  box  till  the  battens  A 
and  the  box  are  in  a  sorry  state,  requiring  trips  back  and 

forth  between  the  foundry  and  the  pattern  shop  for 
repairs.  This  trouble  could  be  eliminated,  or  helped  in 
a  great  degree,  by  simply  boring  holes  in  the  pattern  at 
B  or  in  the  box  at  C,  to  allow  air  to  reach  the  bottom  of 

the  mold  or  core,  releasing  the  sand  from  the  grip  caused 

by  air  pressure. 
This  is  an  old  recipe,  but  the  writer  has  been  surprised 

to  see  how  many  foundrymen  and  pattern  makers  will 
stand  by  and  patiently  bother  with  core  and  mold  or 
repair  the  pattern  and  core  box  repeatedly,  when  a  little 
foresight  and  a  bit  and  brace  would  avoid  spoiling  both 

the  molds  and  the  molder's  temper,  besides  saving  the 
expense  of  repairs  to  patterns  and  core  boxes. 

The  writer  has  seen  many  patterns  and  boxes  costing 

large  sums  ruined  in  a  month's  time  by  the  pounding  they 
received  to  draw  them  from  the  sand,  when  three  or  four 
holes  through  the  pattern  or  the  bottom  of  the  core  box 
would  probably  have  saved  them. 

!S 

By  J.  11.  Moore 

The  miller  dividing-liead  table  shown  in  the  accom- 
panying illustration  will,  I  am  sure,  be  approved  by  oper- 

ators of  such  macliines.  What  is  more  confusing  than  the 
attempt  to  pick  out  a  line  of  numbers  from  the  ma-ss. 

CONVENIENT  TABLE  FOR  DIVIDING  HEADS 

usually  in  small  type,  in  the  dividing-head  tables?  It 
takes  considerable  concentration  of  mind,  and  even  then 

one  is  apt  to  make  an  error,  especially  after  the  list  is 
well  thumbed  and  soiled. 

The  table  shown  can  be  made  from  any  box  of  con- 
venient size  (such  as  comes  to  the  plant  with  large  sizes 

of  taps).  The  spoo's  are  easy  to  get.  Hardly  any  further 
information  is  needed  except  that  the  box  has  a  glass  or 
mica  front.  The  spaces  E  and  F  are  painted  black,  while 

the  remaining  space  is  left  transparent,  to  show  the  num- 
bers as  they  appear.  Spaces  A,  B,  C  and  D  are  printed 

as  follows :  A  has  number  of  teeth,  B  the  number  of  turns 
to  handle,  C  has  gear  on  handle,  and  D  has  the  gear  on 
worm  stud. 
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ArramigeiMeinitL  s^imd  Me^limUeiniainice  of 

MacMime  Tools* By  W.  Rockwood  ConoverI 

SYNOPSIS— An  outline  of  the  principles  Ihal 
should  govern  the  selection,  arrangement,  care 
and  maintenance  of  machine  tools.  Emphasii  is 
placed  on  the  value  of  a  montlilg  inspection  and 
report  on  every  machine  in  the  shop. 

To  attempt  to  discuss  in  dutail  or  in  a  fully  adequate 
manner  all  the  features  of  advantage  embodied  in  the 
various  machine  tools  or  other  special  tools  which  have 
been  brought  out  in  recent  years  by  the  tool  builders 
and  which  enable  the  manufacturer  to  effect  savings  of 
greater  or  lesser  proportions  in  his  yearly  output  would 
open  up  a  broad  field  of  discussion,  and  would  be  of 
little  interest,  except  in  so  far  as  the  tools  under  con- 

sideration are  adapted  directly  to  the  particular  class 
of  production  in  which  the  individual  manufacturer  is 
engaged. 

When  contemplating  the  purchase  of  new  machine  tools 
the  manufacturer  should  aim  to  select  tlie  type  or  make 
of  machine  that  has  been  proved  by  actual  service,  under 
both  favorable  and  unfavorable  conditions,  to  be  best 
adapted  to  the  specific  i)urpose  for  which  it  has  been 
designed  and  the  specific  work  to  be  performed.  He 
should  not  allow  the  personal  opinion  of  the  individual 
foreman  or  of  the  machine  operator  to  bias  or  influence 
him  in  determining  what  tool  to  buy. 

A  complete  record  of  all  machine  tools  purchased  and 
installed  within  the  plant  should  be  kept  revised  to 
date  for  constant  reference.  All  tools  should  I)e  assigned 
a  catalog  number;  and  the  record  should  not  only  show 

the  location  of  the  tool,  but  should  also  give  a  descrip- 
tion of  the  machine,  its  size,  working  dimensions,  limits 

of  speed  and  kind  of  work  it  is  designed  to  do.  If  a 
machine  is  transferred  from  one  department  to  another, 
the  record  should  show  the  transfer  in  each  case.  This 
record  should  be  so  classified  as  to  show  all  the  tools  of 

a  similar  type  and  all  tools  designed  for  similar  classes 
of  work  grouped  together  in  such  convenient  form  that 
information  concerning  them  can  be  obtained  with  facility. 
The  value  of  such  data  will  readily  be  recognized  when 
the  manufacturer  is  considering  the  purchase  of  tools 
like  those  already  on  hand  in  some  portion  of  his  factory. 

Influence  of  Speeds  on  Production 

The  subject  of  speeds  is  one  that  requires  careful  study 
and  observation  and  the  exercise  of  wise  judgment.  Few 

manufacturers  are  getting  the  maximum  production  pos- 
sible from  their  machine-tool  equipment,  owing  to  various 

causes.  Some  machines  are  operated  at  full  capacity, 
while  others  fall  below  with  varying  percentages  of  loss. 
As  in  each  de])artment  every  foot  of  floor  space  occupied 
cither  by  man  or  machine  bears  its  relative  proportion 
of  investment  cost  and  expense,  the  necessity  for  running 
machine  tools  to  their  full  capacity  consistent  with 
economy  and  safety  hardly  needs  touching  upon.    Wlien 

•Prepared  for  the  author's  forthcfiniinK  book  on  "Industrial 
Economics."     Copyright,    1916,  Hill  T'nlilishinfr  Co. 

tFactory   economist,   General   Electric   Co. 

the  foreman's  duties  will  not  permit  his  devoting  the neecs.sary  time  to  careful  trial  and  investigation  of 
speeds,  it  should  be  the  duty  of  his  assistants  to  conduct 
such  investigations  in  each  individual  case  as  far  as 
possible.  If  this  practice  is  systematically  and  thoroughly 
followed  in  all  departments  of  the  factory,  the  tool 
investment  can  be  kept  within  the  lowest  limit  con- 

sistent with  production   requirements. 
The  tool  operator  needs  to  possess  some  knowledge  of 

the  kind  of  material  he  is  about  to  cut  and  whether 
the  depth  of  cut  he  proposes  to  take  is  practical  and 
economical  or  not.  A  speed  that  may  be  demonstrated 
to  be  economical  for  one  casting  or  class  of  material 
may  not  be  advantageous  or  practical  for  another.  If 
he  is  cutting  steel,  he  needs  to  know  something  about 
the  degree  of  its  hardness — that  is,  the  percentage  of 
carbon  in  its  composition.  He  should  know  that  he 
can  operate  his  tool  at  a  much  higher  rate  of  speed  on 
steel  containing  0.20  to  0.;?0  of  1  per  cent,  of  carbon 
than  on  steel  containing  0.50  or  0.60  of  1  per  cent,  of 
carbon. 

High-speed  steel  tools,  because  of  greater  endurance, 
make  it  possible  greatly  to  increase  the  number  of 
revolutions,  but  the  workman  must  be  able  to  determine 
the  proper  coarseness  of  feed  in  order  to  maintain  a 
profitable  rate  of  speed.  With  too  coarse  feed  the  tool 
becomes  quickly  heated,  requiring  too  frequent  changing, 
which  causes  a  reduction  in  output;  and  proper  accuracy 
and  cleanness  of  cut  are  not  assured.  On  the  other 
hand,  if  the  feed  is  too  fine,  the  amount  of  material 
removed  is  not  uniform  with  each  revolution.  The  tool 
is  not  held  to  its  work  with  equal  and  steady  pressure 
at  all  times.  It  will  do  little  or  no  cutting  at  one 
revolution  and  cut  too  deeply  or  roughly  at  the  next, 
not  producing  a  clean  job.  In  cases  of  this  kind  the 
work  presents  a  bad  appearance. 

With  openhearth  .steels  a  .speed  as  high  as  250  ft.  per 
min.  may  be  obtained  according  to  conditions,  such  as 
quality  of  finish  required,  rate  of  feed,  etc.  If  the 
material  to  be  machined  is  iron,  the  operator  will 
naturally  give  consideration  to  the  relatively  slight 
difference  between  east  and  malleable  iron.  A  com- 

paratively coarse  feed  in  most  instances  can  be  taken, 
limited  only  by  the  quality  of  finish  required,  durability 
of  tools  and  rate  of  peripheral  speed  that  is  demonstrated 
to  be  proper  in  relation  to  feed  to  produce  the  finishetl 
piece  accurately  and  in  the  shortest  space  of  time.  In 
most  classes  of  turret-lathe  work  the  peripheral  speed 
and  coarseness  of  feed  determine  the  rate  of  speed,  the 
depth  being  a  factor  of  minor  importance  that  on  many 

jobs  need  receive  little  consideration. 
In  general,  the  operator  should  have  sufficient  knowl- 

edge to  judge  carefully  average  conditions  and  arrive 
at  satisfactory  decisions  in  his  work.  Without  such 
knowledge  he  is  not  properly  qualified  to  operate  his 
tool  either  efficiently  or  intelligently.  The  facility  and 
precision  with  which  he  chucks  or  clamps  his  work,  the 
time  he  takes  to  turn  the  turret  head,  throw  in  the  feed, 

diange  or  grind  tools,  etc.,  all   indicate   his  eflicieiicy 
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or  lack  of  efficiency  as  a  good  mechanic.  The  factor  of 
personal  interest  and  ambition  also  has  much  to  do  with 
the  output  of  machine  tools,  both  as  to  quality  and 
quantity. 

There  is  a  wide  variation  in  economical  speeds  on 
almost  any  type  of  machine,  governed  by  the  character 
of  the  operation  and  materials  used.  Speeding  a  machine 
up  too  high  naturally  results  in  rapid  wear  of  tools  and 
consequently  too  frequent  stoppage  for  grinding  or 
e.\change.  which  means  decreased  productive  output  to 
a  degree  that  often  more  than  offsets  the  gain  made  by 
the  higher  rate  of  speed.  It  may  also  affect  tiie  finished 
dimensions  adversely.  The  actual  amount  of  accurate 
work  done_  will  often  be  greater  when  a  machine  is 
operated  at  a  medium  rate  of  speed  than  when  operated 
at  a  high  rate,  and  this  fact  should  always  receive 
careful  consideration. 

Another  element  affecting  the  speed  of  machine  tools 
IS  that  of  cutting  lubricant.  This  should  always  be 
of  a  kind  and  quality  to  keep  the  point  of  the  cutting 
tool  thoroughly  cool  and  well  lubricated  and  should  be 

supplied  to  the  tool  in  ample  volume,  according  to  con- 
ditions. 

With  the  advent  of  high-speed  steels  and  the  building 
of  machine  tools  adapted  to  their  use  there  has  naturally 
come  a  change  in  the  number  of  power  tools  operated 
by  the  individual  employee.  Previous  to  the  period  of 
their  introduction  the  time  of  setting  up  a  job  was 
relatively  short  in  comparison  with  the  time  occupied  in 
the  machine  process  itself;  and  under  these  conditions 
the  operator  tended  two  or  more  machines.  In  recent 

years  high  developments  in  speed  of  power-cutting  tools, 
which  have  been  secured  in  conjunction  witk  the  new 
steels,  have  resulted  in  reducing  operating  time  to  such 
an  extent  as  entirely  to  change  the  ratio  of  the  labor 
of  setting-up  to  the  production  process  and  make  it 
desirable  in  many  cases  for  the  operator  to  tend  one  or 
two  machines  only.  The  tendency  in  this  direction  has 
been  fully  justified  by  the  increased  product  per  machine 
and  reduced  labor  cost  of  the  individual  piece. 

It  will  be  found  a  valuable  help  to  the  various  foremen 
of  the  machine  departments  if  accurate  data  on  the 
efficiency  and  speed  of  machine  tools  in  each  individual 
department  are  prepared  and  kept  available  for  use. 

AbrangeiMKNt  of  Machine  Tools 

The  arrangement  of  machine  tools  is  a  subject  that 
requires  careful  consideration.  It  should  in  all  cases  be 
governed  by  local  conditions  and  the  kind  of  product 
manufactured.  It  is  the  usual  practice  to  centralize  in 
one  department  machines  that  turn  out  product  for  the 
whole  or  a  large  portion  of  the  plant,  such  as  screw 
machines,  polishing  machines,  grinders,  etc.  This  plan 
is  undoubtedly  the  most  economical  when  we  consider 
the  expense  of  supervision  and  also  the  investment  in 

machine-tool  equipment.  Under  this  system  the  number 
of  machine  tools  can  be  limited  to  actual  requirements, 
and  as  a  rule,  all  the  machines  built  to  produce  similar 
kinds  or  classes  of  work  can  be  kept  in  constant  operation. 
A  falling  off  of  production  in  one  department  of  the 
plant  will  usually  be  compensated  for  by  orders  from 
another,  so  that  under  normal  conditions  all  the  machines 
will  be  kept  busy.  The  labor  of  trucking  the  machined 
or  finished  parts  to  the  variou;  departments  must  neces- 

sarily  be   considered,   but   this    item   will   generally   be 

small  in  comparison  with  tlie  other  factors  of  expense 
and  investment  saved  and  the  advantages  gained. 

It  is  often  desirable,  however,  as  in  the  case  of  decen- 
tralized departments  or  shops,  to  manufacture  and  finish 

all  the  parts  for  a  given  type  of  apparatus  within  the 
department  itself.  Under  this  plan,  wherever. practicable 
and  the  nature  of  the  product  will  permit,  the  tools 
should  be  so  arranged  that  the  materials  will  pass  in 
consecutive  order  of  operation  from  one  machine  or  set 
of  machines  to  another  and  thence  to  the  assemljly  floor 
or  benches,  with  the  minimum  amount  of  labor  handling 
by  hand,  truck  or  crane.  Any  arrangement  tiiat  necessi- 

tates the  movement  of  materials  back  and  forth  from 
one  part  of  the  floor  to  another  or  from  one  shop  to 
another  is  not  only  expensive  in  operation,  but  also  not 
infrequently  the  cause  of  delay  in  turning  out  the  finished 

product. 
In  general,  the  best  arrangement  provides  for  the 

grouping  of  machines  performing  similar  operations, 
such  as  lathes,  planers,  miilers,  gang  drilling  machines, 
etc.,  in  such  location  as  will  aid  the  eystematic  move- 

ment of  materials  from  operation  to  operation.  Ample 
space  sliould  be  provided  between  the  different  rows  or 
tiers  of  machines  to  permit  the  free  access  of  castings 
or  other  materials  and  to  facilitate  the  handling  of  the 
same  by  the  tool  operator.  There  should  be  sufficient 
room  so  that  platforms  or  boxes  containing  material 
niav  l)e  placed  in  close  proximity  to  the  workman  and  in 
a  position  accessible  to  the  floor  laborer  or  truckman,  in 
order  that  they  can  be  quickly  moved  with  an  elevating 
transfer  truck.  The  workman  should  not  be  compelled 
to  place  material  on  the  shop  floor  because  of  lack  of 
proper  space  and  facilities  about  his  tool. 

The  line-up  of  machine  tools  nearest  the  main  or 
central  aisle  of  the  shop  should  provide  ample  space  for 
platforms,  material  crates  or  boxes  near  the  tools, 
leaving  a  broad,  open,  central  way  always  clear  for  the 
free  transportation  of  partly  firiished  or  finished  product. 
This  is  true,  also,  where  machine  tools  are  placed  in 
galleries  or  in  long  narrow  areas  of  the  shop.  Too  close 
setting  of  tools  prevents  the  operator  from  handling  his 
machine  with  the  greatest  safety  and  convenience  and 
delays  him  in  his  work  because  of  his  cramped  position 
and  surroundings.  Under  such  circumsfcinccs  the  floor 
becomes  cluttered,  is  rarely  properly  cleaned,  and  the 
general  tendency  is  to  make  the  workman  careless  of  the 
condition  of  his  machine,  if  not  generally  slovenly. 
The  importance  of  furnishing  ample  space  about 

machine  tools  cannot  be  too  strongly  emphasized.  Con- 
gested aisles  and  gangways  sometimes  present  the  aspect 

of  rush  of  business,  but  they  as  often  indicate  lack  of 
proper  executive  knowledge  and  supervising  ability. 
Such  conditions  give  the  shop  a  most  untidy  appearance 
in  general ;  they  not  infrequently  are  the  cause  of  serious 
accident  and,  beyond  doubt,  tend  to  raise  the  cost  of 

production. 
Decentralization  of  departments  or  classes  of  manu- 

facture in  large  plants  involves  increased  overhead 
expenses.  The  economic  arrangement  of  machine  tools 
in  such  cases  must  therefore  obviously  depend  largely 
on  local  conditions  and  the  advantages  to  be  gained ; 
and  the  individual  manufacturer  must  necessarily  be  left 

to  adopt  the  practice  best  suited  to  his  own  individual 
needs,  the  product  he  manufactures  and  the  results  he 
seeks  to  obtain. 
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The  care  of  machine  tools  is  of  groat  importance.  The 
work  of  preservation  and  proper  maintenance  is  but 
half-accomplislied  if  this  feature  receives  but  indifferent 
attention.  A  dirty  or  clogged  oil  cup  is  but  little  better 
than  none  at  all,  and  the  machine  that  is  left  to 
accumulate  metal  dust  and  gum  up  with  oil  residue  will 
depreciate  rapidly  in  proportion  to  the  neglect.  It  is 
not  sufficient  to  clean  tools  occasionally  or  to  leave  this 
work  to  the  discretion  of  the  operator.  AH  slides  and 

exposed  surfaces  '  should  be  cleaned  .  at  periods  not 
exceeding  one  week,  and  shorter  periods  are  preferable 
whenever  practicable.  This  is  especially  true  in  the  case 
of  machines  loaded  with  any  of  the  various  cutting 
compounds.  Periodically  all  journals,  spindle  heads  and 
turret  heads,  as  well  as  unexposed  bearing  surfaces,  should 
receive  attention;  and  tl.e  frequency  of  this  exanination 
will  obviously  depend  in  no  small  degree  on  the  quality 
of  lubricant  used. 

The  importance  of  frequent  and  thorough  cleaning 
cannot  be  too  often  urged  upon  the  workman  or  too 
strongly  emphasized.  The  machine  that  is  neglected 

rapidly  degenerates,  and  the  factor  of  depreciation  neces- 
sarily becomes  greater  as  time  goes  on.  The  slovenly 

workman  soon  finds  the  bearings  and  slides  of  his  machine 
worn  or  clogged;  and  if  his  neglect  is  not  the  immediate 
cause  of  actual  breakdown,  in  the  end  it  results  in  in- 

crease in  the  tool  maintenance  and  renewal  account. 

Points  in  Care  and  Maintenance 

Particular  attention  should  be  paid  to  the  care  of 
roadways  and  the  areas  between  machine  shops,  in  order 
to  prevent  dust  from  entering  through  open  doors  and 
windows  and  coming  in  contact  with  the  bearing  surfaces 
or  slides  of  valuable  machine  tools.  The  grit  that  in 
temperate  or  warm  climates  for  the  greater  portion  of 
the  year  fills  the  atmosphere  of  the  shop  during  periods 
of  wind  is  unquestionably  detrimental  to  these  bearing 

surfaces.  Even  where  roadways  are  coated  with  prepara- 
tions, it  will  be  found  desirable  and  necessary  to  keep 

them  frequently  and  constantly  sprinkled. 
Detachable  pans  for  the  reception  of  oil  drippings  and 

chips,  which  are  hung  close  up  under  the  body  of  lathes, 

add  much  to  the  neatness  and  appearance  of  the  depart- 
ment in  which  any  number  of  these  machines  are  con- 

centrated. Not  only  are  the  floors  more  readily  and 
easily  cleaned,  but  the  health  and  comfort  of  the  employee 
are  better  preserved,  particularly  during  the  heated 
months  of  summer  when  the  odors  from  saturated  floors 

become  increasingly  obnoxious. 
^[aintenance  of  machine  tools  is  a  serious  problem  in 

the  big  shop.  Every  tool  should  be  kept  in  a  state  of 
perfect  repair  and  perfect  adjustment  if  it  is  to  produce 
perfect  product.  It  is  not  jwssible  for  the  operator  to 
do  good  work  if  his  machine  is  allowed  to  become  loosened 
in  any  of  its  parts  and  remain  out  of  alignment.  During 
high  peaks  of  production,  when  the  factory  is  working 
overtime  and  the  machine  departments  are  rushed  with 
orders,  there  is  a  tendency  to  ignore  small  repairs  and 
delay  the  making  of  them  until  a  more  opportune  time 
arrives  when  business  is  slack.  This  practice  frequently 
necessitates  operating  the  tool  under  strain,  resulting  in 
larger  and  more  expensive  repairs  later  on. 

It  is  usually  a  fact  in  such  factories  that,  when  dull 
times  arrive,  the  machine-tool  equipment  is  found  to 
require  a  general  overhauling.     A  large  percentage  of 

this  expense  could  have  l)een  saved,  had  the  smaller 
repairs  been  made  at  once  as  the  necessity  occurred  and 
the  tools  thus  kept  in  working  condition.  The  manager 
is  often  surprised  at  the  close  of  the  year  to  learn  that 
the  total  cost  of  tool  maintenance  in  his  factory  has 
mounted  to  many  thousands  of  dollars.  If  this  main- 

tenance account  exceeds  5  to  8  per  cent,  of  his  tool 
investment,  after  charging  off  depreciation,  it  is  evidently 
high,  and  he  has  definite  reason  to  consider  investigation 
and  action  imperative. 

A  valuable  economy  in  the  tool-repair  account  can  be 
effected  by  making  regular  monthly  inspections  of  all 
machine  tools.  This  should  be  done  by  the  efficiency  man, 
or  by  a  regular  exix-rfcnced  machinist.  A  card  record 
should  be  kept  showing  the  catalog  number  and  name 
of  each  machine  and  stating  its  condition.  If  a  machine 
is  found  in  perfect  order,  the  card  should  show  the  date 
of  inspection,  notation  of  its  condition  and  be  filed  in 
the  drawer  where  are  kept  the  records  of  machines  in 
good  repair.  If  a  machine  is  found  on  inspection  to 
require  repairing,  a  notation  should  be  made  on  the  card 
of  the  date  of  inspection  and  the  cause  and  nature  of 
the  repairs  required.  This  card  is  placed  in  the  drawer 
containing  record  of  repairs  to  be  made.  A  shop  order 
should  be  issued  to  cover  cost  of  labor  and  material  and 

the  cost  entered  on  the  cards,  together  with  the  date 
the  repairs  were  finished.  The  card  is  then  placed  in 
the  drawer  showing  machines  repaired. 

The  value  of  such  a  record  is  obvious.  It  shows  several 

important  facts  relating  to  machine-tool  equipment  and 
investment,  which  may  be  briefly  stated  as  follows :  The 
frequency  with  which  a  given  machine  is  repaired;  the 
cost  of  maintenance  of  each  individual  machine  in  the 

factory;  the  durability  and  life  of  a  tool  made  by  one 
builder  as  compared  with  a  similar  tool  doing  similar 
work,  but  made  by  another  builder;  the  maintenance  cost 
of  similar  tools  sold  by  different  builders;  the  advisability 
of  replacing  with  new  tools  those  showing  high  main- 

tenance cost;  the  degree  of  care  and  experience  exercised 
by  different  operators  in  the  handling  of  their  tools 
where  the  working  conditions  are  similar. 

It  is  hardly  necessary  to  enlarge  upon  the  importance 
of  the  knowledge  thus  gained.  Few  manufacturers  know 
either  the  cost  of  maintenance  of  any  given  type  of 
machine  or  its  durability  and  economy  of  operation,  as 

compared  with  the  machines  of  other  builders  de-igned 
to  do  similar  work.  More  often  a  machine  tool  is 

bought  on  recommendation  or  guarantee  of  the  maker 
or  on  the  fact  of  its  having  been  ob.served  in  duty  in 
another  shop.  Quite  frequently,  low  initial  cost  is  the 
governing  factor.  Kepairs,  also,  are  sometimes  looked 
upon  as  one  of  the  necessary  routine  evils  contingent 

upon  the  factory's  operation. It  is  good  business  in  almost  any  shop  to  invest  a 
certain  amount  yearly  in  replacing  old  machine  tools 
with  new  uptodate  types,  which  increase  production  and 
reduce  costs. 

All  requests  for  shop  orders  for  making  repairs  should 
receive  the  approval  of  the  superintendent,  in  order 
that  investigation  can  be  made  by  him,  where  deemed 
advisable,  before  the  shop  foreman  proceeds  with  the 
work.  There  are  few  emergency  cases  of  such  importance 

that  they  cannot  be  promptly  brought  to  the  attention 

of  the  proper  official  for  approval  before  the  company's 
money  is  expended  for  the  necessary  labor  and  material. 
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The  late  A.  ]\I.  "Wellington  once  remarked  that  it  would 
be  difficult  to  find  anywhere  in  engineering  a  small 
amount  of  metal  performing  such  an  important  service 
with  such  marvelous  reliability  as  that  rendered  by  the 
flange  of  a  railway  car  wheel.  This  little  projecting 
lip  on  the  rim  of  a  car  wheel,  only  about  an  inch  in 
thickness  and  in  height  when  the  wheel  is  new,  is  the 
sole  means  of  protecting  from  derailment  every  wheel 
of  every  railway  train  in  the  world.  As  is  well  known, 
the  great  bulk  of  the  car  wheels  in  service  in  the  United 
States  are  made  of  cast  iron,  and  the  engineer  as  a  rule 
hesitates  to  trust  cast  iron  where  it  is  to  be  subjected 
to  transverse  stress  and  to  shocks;  but  the  casting  of 
car  wheels  has  been  so  perfected  that  their  record  of 

safety  and  reliability  in  service  leaves  little  to  be  de- 
sired. 

When  Mr.  AVellington  made  the  remark  quoted,  the 
average  railway  freight  car  had  a  capacity  of  30,000  to 
40,000  lb.  Freight  cars  of  the  present  day  are  built  to 
carry  a  load  of  100,000  lb.,  and  many  of  higher  capacities 
are  in  service.  In  addition  to  this  there  has  been  a 

notable  increase  in  freiglit-train  speeds  with  a  correspond- 
ing increase  in  shocks  to  the  wheels  and  axles. D 

There  has  been  a  general  feeling  that  because  of  the 
increase  in  stresses  to  which  car  wheels  are  subjected 

some  additional  thickness  should  be  given  to  tlie  wlieel 

flange  so  that  it  might  better  withstand  the  severe  and 
incomputable  stresses  which  it  receives. 

As  every  engineer  connected  with  railway  work  knows, 
however,  the  present  standard  practice  as  to  width  of 
openings  through  frogs,  switches  and  guard  rails  is  based 
upon  the  use  of  car  wluicls  with  flanges  of  the  present 
standard  thickness,  and  any  material  increase  in  the 
flange  thickness  would  necessitate  an  alteration  in  these 

track  standards.  The  difficulty  of  altering  these  stand- 

ards is  apparent.  A  railway  freight  car  in  its  wander- 
ings may  run  over  tlie  tracks  of  any  railway  in  the 

United  States  and  Canada.  It  is  impossible,  therefore, 

for  any  single  railway  company  to  change  the  thickness 
of  its  car-wheel  flanges  without  endangering  the  opera- 

tion of  these  cars  on  every  railway  that  did  not  alter  its 
track  standards  to  correspond.  Moreover,  if  a  thicker 

wheel  flange  were  adopted  by  the  railways  of  the  United 
States  for  new  cars,  there  would  be  fully  a  dozen  years 
while  the  car  wheels  already  in  service  were  wearing  out 

during  which  there  would  be  a  variation  in  flange  thick- 
nesses. It  would  be  unwise,  of  course,  to  begin  the 

changing  of  track  standards  until  at  least  a  large  majority 
of  the  cars  in  service  had  the  thicker  flanges,  and  during 

all  this  transition  period  there  would  be  increased  dan- 
ger of  derailments  at  switches  and  frogs. 

Nevertheless,  the  Association  of  Manufacturers  of 

Chilled  Eailway  Car  Wheels  recommended  some  time  ago 

that  car-wheel  flanges  should  be  increased  in  thickness 

about  14  in.  As  a  result  of  this  recommendation,  the 
matter  has  been  under  investigation  by  committees  of 
the  Master  Car  Builders  Association  and  the  American 

Eailway  Engineering  Association.  At  the  recent  meet- 
ing of  the  former  association  held  at  Atlantic  City, 

its  committee  submitted  a  report  in  which  it  said  that 

"nothing  will  be  gained  in  the  interest  of   safety   or 

economy  by  adding  metal  to  any  portion  of  the  flange 
of  cast-iron  car  wheels  in  such  locations  as  will  in  any 

way  affect  track  clearances." 
The  investigation  which  led  to  this  conclusion  included 

a  detailed  study  of  car-wheel  fractures  and  showed  that 
the  wheel  fractures  which  caused  derailments  were  almost 

in\ariably  of  a  character  that  would  not  have  been  pre- 
vented by  any  increased  thickness  of  the  flange.  Fur- 

ther than  this,  the  committee  reports  that  a  certain 

railway  had  special  wheels  cast  for  use  under  its  tenders 
having  a  flange  %  in.  thicker  than  the  standard.  The 
average  age  of  203  of  these  wheels  when  condemned 
was  11  months,  wliereas  of  the  same  number  of  wheels 
with  M.  C.  B.  standard  flanges  in  the  same  service  the 
average  age  when  condemned  was  11.1  months.  Of 
these  thick-flanged  wheels  condemned,  28  per  cent,  were 
thrown  out  of  service  on  account  of  worn  flanges,  while  of 

tlie  wlieels  condemned  having  Jl.  C.  B  standard  flange.^ 
but  15.2  per  cent,  were  condemned  on  account  of  worn 
flanges.  From  this  it  would  appear  that  the  thickening 
of  the  wheel  flange  tends  to  increase  the  rate  of  flange 
wear.  Two  other  railways  reported  to  the  committee 

that  they  had  experimented  with  car  wheels  having  thick- 
er flanges  and  had  found  that  the  back  of  the  flange 

in  almost  every  case  was  grooved  by  contact  with  guard 
rails  and  frogs. 

No  better  proof  could  be  asked  for  that  the  present 
standard  car-wheel  flange  is  as  thick  as  it  can  safely  be 
made  witliout  a  readjustment  of  track  .standards.  The 

very  great  difficulty  of  maintaining  safe  operating  con- 
ditions during  the  long  transition  period  which  would 

be  necessary  if  a  change  in  flange  thickness  were  de- 
cided on  has  just  been  pointed  out.  It  is  exceedingly 

fortunate,  therefore,  that  this  small  projection  on  the 
car-wheel  rim,  which  seemed  barely  large  enough  for 
its  work  25  years  ago,  is  now  proved  to  be  still  entirely 
reliable,  notwithstanding  the  great  increase  in  weights 

and  speeds  of  rolling  stock. — Engineering  News. 

Safety  ILatKe  Bog 
By  George  C.  Lawrexcb 

In  the  dog  illustrated  the  setscrew  is  made  adjustable 
for  length  to  accommodate  work  of  different  diameters 
and  at  the  same  time  keep  the  head  well  down  behind 

Driving  Pin 

DESieN5  rru>SlT5CI>EW5 

X=AdJu5tabte  Setscrew. R'l^htand  Left-hand  Screws 

SAFETY  LATHE  DOG 

the  safety  projection.  I  have  also  found  this  telescopic 

arrangement  convenient  in  adjusting  the  length  of  driv- 

ing pins. 
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MaMimg'  the  4°5°Iinio  nowltser 
By  Robert  Mawson 

/SYNOPSIS — 77(15  third  section  completes  the 
article  on  manufacturing  Jf.S-in.  cartridge  cases. 
The  operations  are  continued  from  the  machining 
of  the  head  of  the  case  to  the  inspection,  acceptance 
and  packing.  The  gages,  special  small  tools  and 
attachments  are  shown  in  detail  in  a  manner  simi- 

lar to  that  followed  in  the  previous  sections  describ- 
ing the  machining  of  the  case.  The  article  as  a 

whole  thu^  maJces  a  complete  treatise  on  this  size 
and  type  of  cartridge  case. 

The  thread  is  finish-tapped  as  the  next  operation.  This 
is  done  in  the  drill  press,  Fig.  64:.  It  will  be  noticed 
that  the  tap  is  fitted  with  a  pilot,  so  that  the  thread 
will  be  tapped  square.  Details  of  the  tap  and  pilot 
are  given  in  Fig.  65  and  of  the  pneumatic  holding  chuck 
in  Fig.  66.  The  novel  and  valuable  feature  of  this  chuck 
is  the  method  of  locating  the  cartridge  case.  It  will  be 
observed  that  when  the  air  pressure  is  admitted  to  the 
chiick  the  case  is  raised.  It  is  then  located  against  a 
finished  flange  on  the  chuck.  As  the  outside  face  of  the 
case  flange  has  been  accurately  machined,  the  hole  tapped 
and  counterbored  will  thus  be  square  with  it,  as  the  tap 
operates  at  right  angles  to  the  locating  face  of  the  chuck. 

For  this  operation  the  same  pneumatic  holding  chuck, 
Fig.  66,  holds  the.  case.  The  counterbore  is  shown  in 
detail  in  Fig.  61  and  is  the  same  as  used  in  the  fifth 

suboperation  of  operation  25.  Tlie  fiuish-counterboring 
operation  is  given  in  diagrammatical  form  in  Fig.  69. 

FIG.    64.    TAPPING    THE    PRIMER    HOLE 
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Lard  oil  is  used  during  this  tapping  operation,  also  when 

rough-tapping  in  the  twenty-fifth  operation.  The  finish- 
threading  operation  is  shown  in  diagrammatical  form 
in  Fig.  67. 

The  next  operation  is  finish-counterboring.     The  drill 

press  set  up  for  this  operation  is  illustrated  in  Fig.  68. 

FIG.  66.    PNEUMATIC  HOLDING  CHUCK 
  -«r 

plfl^ 

•Previous     instaHments     appeared     on     pages     21     and     67. 
Copyright,  1916,  Hill  Publishing  Co. 
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FIG.  65.    DETAILS  OF  TAP  AND  PILOT 
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PIG.  67.    OPERATION  26:  FINISH-THREAD 
Machine  Used — Snyder  drilling  machine. 
Production — 3S0  i)er  hr. 
Lubricant — Lard  oil. 
References — Figs.   64,   65  and   fiC. 
Note — Pilot  used  but  not  shown  in  the  above  illustration. 

FIG.   69.    OPERATION  27:   FINISH-COUNTERBORE 
Machines  Used — Leland-Gifford  and  Barnes  drilling  machines. 
Production — 3S0  per  hr. 
References — Figs.  61,  66  and  68. 

FIG.    68.    COUNTBRBORING    THE   PRIMER   HOLE FIG.  70.    FACING  INSIDE  BOSS 

FIG.    71.    ASSEMBLY  AND  DETAIL   OF  CAM   ATTACHMENT 

The  surface  of  the  inside  boss  is  faced  as  the  next  opera- 
tion. This  is  not  done  to  any  gage,  being  only  to  remove 

the  burr  left  in  the  threading  and  counterboring  opera- 
tions.    The  machine  for  this  work  is  shown  in  Fig.  70. 

FIG.    72.     urKU.VTION  2S:    FINISH  INSIDE  BOSS 
Machines  Used — Barnes  and  Dwight-Slate  drilling  machines. 
Production — 3S0   per   hr. 
References — Figs.  70  and  71. 
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FIG.    73.    GAGES   FOR   4.5   HOWITZER  CASG 

="IG.   74.    SPECIAL,  HOLDING  VISE 

Direction  of  FhtoHon 

FIG.  77.    DETAIL  OF  STAMP 

FIG.    75.    STAMPING   THE   CASE 

It  will  be  seen  by  reference  to  the  details,  Fig.  71,  that 
the  si^indle  is  operated  with  a  foot  treadle  acting  through 
a  cam  which  revolves  a  gear  that  meshes  with  the  rack 

cut-  on  the  spindle.  By  this  arrangement  the  leverage 
of  the  cam  is  utilized  as  the  force  for  the  facing  tool. 
The  facing  operation  is  also  shown  in  diagrammatical 
form  in  Fig.  72.  The  cases  are  washed  in  a  solution 
of  water  and  caustic  soda,  heated  to  150  dog.  P.,  where 
they  are  allowed  to  remain  for  about  10  sec. 

The  next  operation  is  the  final  in.«pection.  The  vari- 
ous gages  for  testing  the  cartridge  cases  are  sliown  in  Figs, 

73  and  73-A.  In  Fig.  74  is  shown  a  special  vise  to  hold 
the  case  for  any  slight  operation  found  necessary  during 
the  inspection.  The  rate  of  production  on  tlie  inspec- 

tion is  approximately  65  per  hour. 
The  cases  are  then  .conveyed,  by  means  of  the  chute 

shown,  from  the  inspection  bench  to  the  marking  ma- 
chine. Fig.  75,  for  stamping.    Details  of  the  special  jaws 
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Base 
FIG.    76.    DETAILS   OP    HOLDING    FIXTURE 

FIG.    78.    OPERATION    31:    STAMPING 
Machine  Used — Dwight-Slate  marking  macliine. 
Production — 1,200  per  hr. 
References— Figs.  75,  76  and  77. 

oj)erated  by  air  for  holding  the  case  are  given  in  Fig. 
76.  It  will  be  noticed  that  the  jaws  slide  on  a  slight 

incline.  By  this  means,  when  the  case  is  in  position  un- 
der the  stamp  ready  for  marking,  the  pressure  during 

the  operation  comes  on  the  flange,  thus  avoiding  injury 
to  the  thin  wall  of  the  open  end  of  the  cartridge  case. 
A  detail  of  the  cartridge  stamp  is  shown  in  Fig.  77.  The 
stamping  operation  is  given  in  diagrammatical  form  in 

Fig.  78. 
The  final  operation  is  packing  for  shipment.  The 

wooden  case  is  made  to  hold  100  cartridge  cases,  which 
are  placed  in  5  layers  of  20  each.  Between  each  layer 
and  around  the  insidcs  of  the  packing  case  is  placed  cor- 

rugated paper.  A  view  of  one  of  the  packing  cases, 
partly  filled,  appears  in  Fig.  79,  and  the  operation  is 
also  shown  in  diagrammatical  form  in  Fig.  80. 

In  Fig.  81  is  shown  the  method  of  conveying  the 
filled  packing  cases.     At  the  rear  may  be  observed  the 

FIG.   79.    CASE  PARTLY   PACKliD FIG.  SI.    VIEW  OF  CONVEYING  SYSTEM 



July  20,  1916 AMEHICAN    MACHINIST 113 

accepted  and  stamped  cartridge  cases  beinn;  conveyed  by 
an  endless  belt  to  men  packing  the  wooden  cases.  After 
these  have  been  filled,  the  cover  is  fastened  down.  The 
wooden  cases  are  then  pushed  along  the  roller  track  and 
finally  down  the  inclined  chute  shown.     Such  a  method 

FIG.    80.    OPERATION   32:    PACKING 

Production — One  man  packs  1,200  per  hr. ;  one  man  fastens  up boxes. 
Reference — Fig.   79. 

eliminates  any  lifting  or  carrying  of  the  cartridge  ca.ses 
during  the  packing. 

With  the  operations  and  tools  here  described  the  Wor- 
cester Pressed  Steel  Co.  is  producing  the  largest  quan- 

tity of  accepted  4.5-in.  cartridge  cases  of  any  single 
concern  in  the  United  States,  and  the  tools  and  methods 
were  in  successful  operation  very  shortly  after  the  first 
experimental  case  was  made. 

Steel  Slhipsipimel  ]B®iS°s 
By  W.  S.  Standifoud 

The  increasing  orders  of  some  of  the  belligerent  nations 
for  shrapnel  shells  and  bars  have  resulted  in  manufac- 

turers in  this  country  making  strenuous  efforts  to  do 
the  work.  ̂ lany  firms  making  widely  diversified  products 
are  entering  the  munition  field  and  manufacturing  shrap- 

nel, as  it  is  a  most  lucrative  business,  the  demand  greatly 
exceeding  the  supply. 

The  metal  from  which  the  projectiles  are  made  comes 
in  round  steel  bars  produced  by  rolling,  which  makes  a 
dense  and  fine-grained  metal  well  suited  to  the  exacting 
processes  of  manufacture  before  the  shells  are  ready  for 
the  guns.  As  steel  bars  form  the  basis  from  which  the 
shrapnel  is  manufactured,  the  designs  of  the  rolls,  their 
proper  adjustment  and  handling  will  be  found  interesting 
to  the  readers  of  this  magazine.  It  may  be  thought  that 
the  shells  could  be  made  faster  and  better  from  castings 
containing  the  chamber  for  the  powder  and  bullets,  thus 
leaving  very  little  metal  to  take  off  in  the  machining 
processes,  instead  of  having  to  punch  a  hole  in  a  solid 
steel  blank  and  then  finish  the  interior  and  exterior,  as 

is  done  with  each  projectile  made  at  the  present  time. 
The  reason  that  castings  are  not  used  for  this  purpose 

is  that  cast  .steel. is  a  metal  that  usually  contains  blow- 
holes, thus  making  it  a  dangerous  material  for  shells, 

as  they  would  be  liable  to  burst  in  the  guns.     Another 

reason  is  that  the  weight  and  balance  of  a  shell  made 
from  a  solid  bar  give  a  steadier  flight  through  the  air 
than  is  characteristic  of  one  made  from  a  casting;  in  the 
latter  case  the  heavier  ingredients  of  the  steel  settle  to 
the  bottom  during  cooling,  thus  making  certain  part«  of 
the  walls  of  the  projectile  heavier  than  others,  which 
disturbs  its  balance  during  flight. 

The  bar  rolled  is  31/2  in.  in  diameter.  This  is  the  size 
used  for  the  18-lb.  projectile  for  British  guns,  sufficient 
metal  being  in  a  bar  of  this  size  to  allow  for  the  machin- 

ing operations  to  make  tiie  finished  product. 
The  roughing  rolls  are  three-high;  they  reduce  the 

steel  very  quickly  as  compared  with  the  two-high  design. 
Quick  reduction  of  the  hot  steel  at  the  start  is  most  im- 

portant, as  it  is  necessary  to  reduce  the  steel  as  rapidly 
as  possible  while  it  has  a  high  heat,  in  order  to  make 
it  fibrous,  which  is  a  quality  desired.  Referring  to  the 
roughing  rolls,  Fig.  1,  it  will  be  seen  that  each  roll  con- 

tains a  box  and  edging  pass,  while  the  others  are  put  in 
on  an  angle.  Box  and  edging  passes,  by  their  shape, 
allow  heavy  drafts.  The  first  and  second  passes  work  the 
metal  on  the  top  and  bottom,  there  being  little  done 
on  the  sides.  The  illustration  shows  how  the  sides  are 

made  slanting  toward  the  top  of  the  groove,  so  that  the 

'bloom  will  leave  the  pass  easily.  If  the  sides  were 
straight,  the  bloom  would  stick  in  the  pass,  some  of  the 
metal  being  forced  between  the  collars,  which  would  be 
broken.  In  actual  practice  the  sides  of  the  box  and  edg- 

ing passes  are  opened  out  6  deg.,  the  width  at  the  bottom 
being  just  enough  so  that  it  will  fit  the  bloom.  The  box, 
edging  and  angle  passes  all  contain  fillets  at  the  bottom, 

ms 

FIG.  1.    ROUGHING  ROLLS 

SO  that  the  corners  of  the  bloom  will  he  worked  as  much 

as  possible,  in  order  to  make  all  parts  of  the  bar  uniform 
in  strength. 

Roughing  rolls  are  made  of  either  chilled  cast  iron  or 
steel,  the  latter  being  preferred,  as  it  withstands  rough 
usage  better.  It  occasionally  happens  that  a  pair  of 

tongs  will  slip  out  of  the  rougher's  hands  and  go  into  the 
rolls.  If  the  rolls  are  made  of  cast  iron,  a  collar  will  be 
broken  off;  thus  the  set  will  be  idle  until  a  new  roll  can 

be  turned.  Should  a  pair  of  tongs  go  into  steel  roll's, 
the  tongs  will  be  cut  in  two — the  collar  edge  where  it  cut 
the  tongs  will  be  dented,  but  this  does  not  prevent  the 

rolls  from  working.  ■'  ■ As  it  takes  a  blacksmith  about  one  hour  to  make  a 

pair  of  tongs,  while  it  will  consume  about  one  week's 
'time  to  turn  a  new  roll,  it  will  readily  be  seen  that  steel 
roughing  rolls  are  more  economicial  than  cast-iron  ones. 
In  purchasing  steel  rolls  it  is  liest  to  get  a  metal  having 
a  high-carbon  content,  as  they  will  wear  better  in  the  mill 
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and  do  not  bend,  -which  latter  characteristic  is  usually 
seen  in  the  small-sized  guide  roughers  used  in  a  10-in. 
mill.  Following  is  a  chemical  analysis  of  roll  steel,  which 

is  considered  "next  to  the  ideal  metal"  by  chemists. 
Eolls  of  this  analysis  have  withstood  the  roughest  kind 
of  usage  in  the  mill  and  last  long  in  the  housings  before 
requiring  dressing  in  the  lathe. 
Carbon  combined       0.49 
Silicon        0.211 
Sulphur       0.036 
Phosphorus    0.041 
Manganese       0.68 

To  make  the  3l/2-in.  round  bars,  bessemer  or  open- 
hearth  steel  blooms  8  in.  square  and  21/^  ft.  long  are 
used.  They  are  pushed  through  the  box  and  edging 
passes,  emerging  in  the  shape  of  a  long,  square  bar. 

The  work  done  on  the  bloom  by  the  passes  has  so  com- 
pacted the  metal  that  when  the  angle  grooves  are  reached 

there  is  very  little  flashing  of  the  molten  steel  coming 
from  the  bar,  as  is  the  case  when  the  bloom  first  enters 
the  rolls.  Tlie  full  number  of  grooves  in  both  sets  are 
not  shown  in  Figs.  1  and  2,  this  being  done  for  clearness 
and  to  keep  the  size  down  within  reasonable  limits. 

The  angle  grooves  have  an  angle  of  95  deg.,  and  by 
their  position  in  the  rolls  work  the  bar  mostly  on  the 
top  and  bottom  comers.  The  corners  of  the  bar  at  the 
sides  have  no  work  done  on  them  while  the  bar  is  going 
through  one  pass.  Before  it  goes  through  the  next  smaller 
groove,  the  bar  is  turned  over  at  a  right  angle  to  its 
previous  position;  thus  the  two  corners  which  were  at 
the  sides  of  the  pass  have  work  done  on  them.  The  bar 

goes  through  the  angle  passes  alternately  until  it  is  re- 
duced to  4  in.  in  diameter;  then  it  is  ready  for  rolling 

in  the  finishing  rolls.  Fig.  2.  These  are  usually  made  of 
hard  cast  iron.  Some  mills  u.se  chilled  rolls  for  making 
their  hand  rounds.  The  chilled  rolls  last  longer  before 
requiring  dressing;  but  being  very  brittle,  the  collars 
between  the  passes  are  liable  to  break  out  if  a  sliver  on  a 
bar  wedges  itself  between  them. 

The  grooves  in  the  hand  rounds  are  put  in  by  means  of 
round  steel  plugs,  as  hard  as  fire  and  water  can  make 
them.  They  are  ground  after  hardening,  as  the  latter 
throws  them  out  of  true  circular  form.  Tools  for  use  on 
the  roll  lathe  work  best  when  left  as  hard  as  it  is  possible 
to  get  them.  The  pass  is  cut  down  in  each  roll  to  nearly 
half  the  diameter  of  the  plug,  sufficient  clearance  being 
allowed  so  that,  when  in  the  mill,  the  rolls  will  not  have 

to  touch  each  other;  i/g  in.  clearance  is  the  usual  allow- 
ance. This  is  to  prevent  the  collars  between  the  passes 

from  breaking  out  on  their  peripheries,  which  is  likely 
to  happen  when  rolls  are  pressed  against  each  other  while 
working.  After  the  groove  is  turned  in  the  roll  to  the 
proper  depth,  the  steel  plug  is  withdrawn  and  a  tool  put 
in  that  widens  the  sides  of  the  p&ss  and  rounds  the  cor- 

ners at  the  same  time,  but  does  not  touch  the  center. 

This  tool  is  then  removed,  and  the  pass  with  its  cut- 
away sides  has  the  appearance  illustrated  in  Fig.  2.  The 

other  grooves  in  both  rolls  are  turned  the  same  way,  care 
being  taken  to  have  them  exactly  opposite  one  another. 
The  reason  that  the  sides  of  each  groove  have  to  be  cut 
away  for  a  short  distance  is  to  prevent  a  long  ridge,  or 
fin,  on  each  side  of  the  bar  at  the  joints  of  the  rolls.  The 

4-in.  square  bar  from  the  roughing  rolls  goes  once  through* 
the  3%-in.  pass.  It  is  then  turned  over  at  a  right  angle 

to  its  previous  position  and  pushed  into  the  3y2-in.  fin- 
ishing pass. 

As  the  bar  from  the  3%-in.  groove  passes  through  the 
31/2-in.  one,  the  metal  spreads  out  in  the  beveled  sides 
and  is  about  -i^  in.  wider  at  the  sides  than  at  the  top 
and  bottom.  It  is  then  turned  over  at  a  right  angle,  so 
that  the  wide  part  is  touching  the  top  and  bottom  of  the 
groove,  and  is  rolled  again,  after  which  it  is  again  turned 
over  at  a  right  angle  to  its  previous  position  and  receives 
the  final  rolling. 

The  last  rolling  which  the  bar  receives  rounds  out 
slight  inequalities  that  may  exist  on  the  surface.  The 
shaded  outline  of  the  finished  bar  shows  that  the  total 

width  of  the  cut-away  clearance  part  of  the  pass  is  very 
small.  In  the  manufacture  of  round  iron  or  steel  bars  by 
the  use  of  rolls  it  is  impossible,  by  rolling,  to  produce  a 
bar  that  measures  the  same  on  all  sides,  the  variation 

FIG.   2.    HAND   ROUND   ROLLS 

from  a  true  circular  shape  being  about  0.007  in.,  although 
some  manufacturers,  by  placing  an  extra  set  of  rolls  in 
front  of,  and  at  an  angle  to,  the  regular  ones  make  a  bar 
having  a  variation  of  only  0.003  in.  oversize,  which  is 

about  the 'best  that  can  be  done. 
It  is  a  fact  that  the  consumers'  demands  for  exactly 

sized  rounds  is  increasing  every  year.  To  get  such  results 

in  keeping  the  variation  in  size  down  to  a  few  thou- 
sandths of  an  inch  requires  the  utmost  care  and  skillful 

setting  and  handling  of  the  rolls  by  the  roller — and  it 
also  takes  a  roller  who  knows  his  business,  as  no  amateur 
roller  can  set  and  maintain  the  rolls  in  position  to  make 
accurate  rounds.  The  best  that  the  ordinary  roller  can 
do  is  to  make  round  iron  or  steel  bars  Ve,  in.  out  of  true 

circular  form.  This  is  due  to  incorrect  setting  and  hand- 
ling of  the  rolls,  such  as  inserting  the  metal  at  too  high  a 

heat  in  the  finishers,  not  having  the  grooves  in  line  and 
not  turning  the  metal  over  at  an  exact  right  angle  at 
each  rolling  in  the  finishing  pass.  Too  low  a  temperature 
in  the  finishing  pass  also  influences  the  shape  of  the 
bar  and  makes  it  uneven  in  size.  Thus  when  the  bar 

has  places  on  it  that  are  relatively  cold  to  other  parts, 

in  going  through  the  rolls  the  cold  spots  cause  the  rolls 
to  spring  more  than  on  the  hot  parts,  thus  making  the  bar 
larger  in  diameter  at  those  places.  If  there  are  a  number 
of  cold  spots  on  a  bloom,  due  to  careless  heating  in  the 

furnace,  the  finished  bar  M'ill  be  wavj  in  appearance.  It 
is  necessary  to  have  the  metal  at  a  uniform  temperature 
and  evenly  heated  all  through,  if  fine  bars  are  desired. 

In  buying  steel  for  shrapnel  shells  the  requirements  of 
the  purchaser  are  even  more  exacting.  This  makes  the 
manufacture  of  shrapnel  bars  an  expensive  operation.  As 

an  example :  Bars  for  high-explosive  shells  call  for  a  dis- 
card of  40  per  cent,  of  the  ingot;  bars  for  shrapnel,  30 

per  cent.;  and  ordinary  steel  bars,  about  15  per  cent. 

The  bars  for  high-explosive  and  shrapnel  shells  are  sub- 
jected to  rigid  inspection. 
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A  Metilbodl  of  C^Maiag  Caims 
By  F.  r.  Ami'udia 

With  the  method  licio  de^^cribcd,  when  one  has  to  design 
a  cam  it  is  not  necessary  to  make  a  detail  drawing;  hul 
a  small  sketch  is  made  showing  the  dimension  and  direc- 

tion of  rotation  of  time,  as  shown  in  Fig.  1,  which  also 
gives  a  table  diagram  that  represents  numerically  the 
movements  of  cams  by  degrees,  and  the  cuts  in  the  mill- 

ing machine  by  thousandths  of  an  inch. 

With  this  table  the  operator  places  in  the  milling 
machine  the  cams  to  be  cut,  in  accordance  with  the 
numbers  indicated.  The  operations  are  executed  by 
following  the  data  on  the  diagrams  given. 

On  the  upper  part  of  the  sheet,  as  in  Fig.  1,  a  descrip- 
tion indicating  by  degrees  the  times,  direction  and  dimen- 

sions is  made.  On  the  opposite  side  a  sketch  is  drawn 
that  will  show  the  times  and  directions  and  the  table  is 

compiled  as  shown,  each  division  representing  a  degree. 
The  first  column  gives  degrees,  the  second  column  the 

numbers  of  thousandths  of  inches  that  are  to  be  cut,  and 
the  third  column  the  total,  representing  the  cuts. 

'"-^, 

Cam  Times 
Throw  2500 

Forward   110° 

Rest  10° 
Return      100" Rest         MO^ 

560' 

TABLE  1.     MILLING-MACHINE  CUTS 

i- 

''/40? 

_^  ̂ ' 

TABLE  METHOD  OF  LAYING  OUT  FACE  CAM 

Thou- Thou- 
Thou- Thou- Thou- Thou- 

sandths sandths sandths sandths sandths sandths 
of  an of  an of  an of  ail of  an of  an 

De- 
Inch  To Inch, 

De- 

Inch To 
Inch, 

De- 

Inch To 

Inch, 

Kre«s Be  Cut Sum 
grees 

Be  Cut 
Sum 

grees 

Be  Cut Sum 

1 2 2 47 

14 

611 

93 14 

1,255 2 3 5 48 14 
625 

94 14 

1,269 3 5 
10 

49 

14 639 

95 

14 

1,283 
4 7 17 50 14 653 

90 

14 
1,297 5 9 26 51 

14 

667 

97 
14 

1,311 6 11 37 52 

14 

681 98 

14 
1,325 

7 14 51 

53 

14 696 

99 14 

1,3,39 8 
14 

65 54 

14 

709 
100 

14 
1,353 9 14 79 55 

14 

723 
101 

14 

1,367 
10 14 93 56 14 7.37 

102 

14 
1,381 

11 14 107 57 

14 

751 103 

14 
1,395 12 14 121 58 

14 

765 
104 

13 

1,409 13 14 135 59 

14 
779 105 

13 

1,423 14 14 149 60 

14 

793 
100 

13 

1,437 
15 14 163 

61 

14 807 107 13 
1.451 16 14 177 

62 
14 

821 108 13 
1.405 

17 14 191 63 

14 

835 109 13 
1,479 18 14 205 64 14 849 

110 

13 
1,193 

19 14 
210 

65 

14 863 

HI 

13 
1,507 20 14 233 66 

14 

877 
112 

13 
1,521 21 14 247 67 

14 
891 113 

13 

1,535 
22 

14 
201 68 

14 

905 

114 

13 

1,549 
23 

14 
275 69 14 919 

115 

13 
1,563 24 14 289 70 

14 

933 
116 

13 

1,.577 
25 14 303 71 

14 

947 
117 

13 

1,591 
26 

14 
317 

72 14 
961 118 

13 

1,605 27 14 331 

73 

14 
975 

119 13 
1.619 

28 14 345 

74 

14 989 120 11 

1,030 
29 14 359 75 

14 1,003 
121 

9 
1,639 30 

14 373 
76 

14 1,017 122 

7 

1,646 31 14 
487 77 14 

1,031 123 

5 

1,651 
32 14 401 78 

14 

1,045 124 

3 

1,654 
33 14 415 79 14 

l,0f>9 
125 

2 

1,650 
34 

14 
429 80 

14 1,073 
35 14 443 

'81 

14 
1,087 

Beat 10 
36 

14 
457 82 

14 1,104 

Return  125 
37 14 471 83 14 

1,115 
Best  100 

38 14 485 

84 

14 

1,129 39 14 490 

85 14 1,143 40 14 513 86 14 

1,157 

4; 

41 14 527 87 14 

1,171 

^<o 

42 14 511 88 14 

1,185 

II S 

43 14 555 89 

14 1,199 

it'~' 

41 14 .569 

90 

14 

1,213 

9  II 

45 14 .583 

91 

14 

1,227 

i" 

46 14 594 92 

14 1,241 

h 

Thou- Thou- 

Thou- 
Thou- 

Thou- Thou- 

sandths   sandtliB sandth*  Mindtlia 
sand  ths 

Maiidths 
of  an of  an of  an 

of  an of  an 

of  an 

De- 

Inch  To     Inch, 

De- 

Inch  To     Inch, 

De- 

Inch  To 

Inch, 

Kri'cs 

Ho  Cut      Sum 

icrcts 

Be  Cut      Sum 

gnc* 

Be  Cut 
Subtract 

1 3 3 79 

24 

1^20 

150 27 1,790 2 5 8 80 

24 

1,853 

151 

27 

1,763 

3 8 10 81 24 

1.877 
152 27 1,736 4 13 -9 82 

24 

1.901  . 

153 

27 

1.70g 5 18 47 83 24 
1,925 

154 27 

1,082 

6 24 71 84 

24 

1,949 
155 

27 

1,655 
7 

24 

95 85 24 
1,973 

1.56 
27 

1,628 
8 24 

119 

80 24 
1,997 

157 

27 

1,601 
9 24 

143 

87 

24 

2,021 

158 

27 
1 ,57 1 

10 
24 

167 88 

24 

2,045 

159 

27 

1,547 
11 

24 

191 

89 

24 
2,069 

100 

27 

1..520 
12 

24 

215 

90 

24 

2,093 
161 

27 

1,193 

13 

||14 

24 

239 

91 

24 2,117 

162 

27 

1.466 

24 

263 

92 

24 

2,141 
163 

27 

1,4.39 

15 

24 

287 

93 24 2,165 1(M 27 

1,412 
16 

24 

311 

94 

24 

2,180 

165 

27 

1,38.9 

17 24 335 95 24 
2,213 

166 

27 

1,358 

18 

24 359 96 24 
2,237 

107 27 
1,.331 19 24 

383 

07 24 2,201 168 

27 

l.:!0l 

20 

24 

407 

98 24 
2,285 169 27 

1,277 
21 24 

431 

99 24 
2,300 

170 

27 

1.250 

22 

24 

455 

100 24 2,333 171 

27 

1,223 
23 

24 

479 

101 24 2,357 172 27 

1,196 

24 

24 

503 

102 

24 

2,381 

173 

27 

1,109 

25 24 

527 

103 24 2,405 174 27 

1,142 

20 

24 551 104 24 
2,429 

175 27 

1,115 

27 

24 

575 

105 

24 

2,4.'>3 

176 

27 
1,088 

28 

24 r,'M 100 

18 

2,471 
177 27 

1,061 

29 

24 

623 

107 13 
2,484 

178 27 

1,034 
30 24 

647 

IftS 

8 
2,492 

179 27 
1,007 

31 

24 

671 

109 6 2,497 

180 

27 980 

32 

24 

695 

110 3 2,500 

181 

27 053 

33 

24 

719 

111 
2,500 

182 27 026 

34 

24 743 112 
2,500 

183 27 899 
35 24 767 113 

2,500 

184 

27 872 
36 24 791 114 o 

2,500 

185 27 

845 

37 24 815 115 
2„W0 

186 

27 818 

38 

24 

839 

110 ? 
2,500 

187 

27 

701 39 

24 

863 

117 & 2,500 

188 

27 

761 

40 

21 

887 

lis 
2,500 

189 27 

737 

41 

24 

911 

119 

2, .WO 

190 

27 

710 

42 24 935 

120 

2.500 191 27 683 
43 24 959 192 

27 

656 

44 

24 

983 

193 

27 629 
45 24 

1,007 

Thou- 
Thou- 

194 

27 

602 
46 24 1,031 sandths 

sandths 
195 27 575 

47 

24 

1,055 

of  an of  an 

196 27 548 
48 

24 

1,079 

De- 

Inch To 

Inch, 

197 27 521 
49 24 

1,103 

crees 

Be  Cut 
Subtract 

198 27 494 

50 

24 

1.127 

199 27 467 

61 

24 

1,151 

121 

3 
2,497 

200 27 

440 

62 24 

1,175 

122 5 

2,492 

201 27 

413 

53 

25 

1,200 
123 8 

2,484 

202 

27 386 
54 

26 

1,225 

124 

13 

2,471 

203 

27 350 

55 

25 

1,250 

125 18 
2,453 204 26 

333 

56 

25 

1.275 

120 

20 

2,427 

205 

28 

307 
57 25 

1,300 
127 20 

2,401 206 26 

281 

68 25 

1,325 

128 20 

2,375 
207 

26 255 

5U 24 
1.349 

129 

20 2,.349 208 26 229 
00 24 

1,373 

130 

26 

2,323 

209 

26 

203 
61 24 

1,397 
131 20 

2,297 

210 

26 177 

62 

24 

1,421 
132 

26 

2,271 
211 26 

151 

63 24 
1,445 

133 

20 

2,245 212 

26 

125 

64 24 

1,469 134 

26 

2,219 

213 

26 09 
65 

24 

1,493 

135 

26 

2,193 

214 26 

73 

66 

24 

1,517 

130 26 

2,107 

215 

26 

47 

07 

24 

1,541 137 

26 

2,141 

216 

18 29 

08 24 

1,565 

138 

27 

2,114 

217 

13 

16 
09 24 

1,580 

139 

27 

2,087 

218 

8 8 

70 

24 1,613 140 

27 

2,060 

219 

5 3 

71 

72 
73 
74 

24 
24 

24 

24 

1,037 

1,661 1,685 

1,709 

141 
142 
143 

144 
145 

27 

27 

27 
27 

27 

2,033 2,006 

1,979 1,952 

1,925 

220 3 

0 

00 

75 24 

1,733 
146 27 

1,898 
I 76 24 

1,7S7 

147 27 

1,871 
77 24 

1,781 

148 27 1,844 s 
78 24 

1,805 

149 27 

1,817 

« 

In  order  to  prevent  roughed  surfaces  when  cutting  a 
cam,  owing  to  the  irregularity  of  the  cam  curves  and 
the  difficulty  in  smootlily  converting  angles  into  curves, 
the  angles  should  be  cut  before  the  curves. 

Referring  to  Table  1,  it  will  be  seen  that  the  first  five 
degrees  and  the  last  five  degrees  to  110  deg.  of  the  cam 
begin  with  0.003  in.,  and  they  are  increased  by  degrees 
up  to  the  fifth,  that  is,  0.018  in.  The  same  cuts  when 
reversed  should  be  given  from  110  to  lOG  deg.  Now  the 
five  first  and  five  last  degrees,  representing  0.094,  must 
he  deducted  from  the  2,500  thousandths  of  an  inch  of 
the  throw  and  also  the  10  thousandtlis  of  an  inch  sub- 

tracted from  the  1 10  deg.  corresponding  to  the  cuts. 
After  this  the  remainder,  or  in  other  words  100  cuts,  or 

2,500  —  94      2,406 
one  throw  of  2,406,  or 24  +  0.06. 

FIC.    1. 
DIMENSION  AND  DIRUICTION  OF   ROTATION 

OF   TIMK 

410  —  10  100 

These  figures  show  that  we  shall  have  to  make  94  cuts  to 
24  thousandths  of  an  inch  and  six  cuts  to  25  thousandths 
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of  an  inch.  In  order  to  give  more  uniformity  to  the  cam, 
the  six  cuts  of  the  25  thousandths  of  an  inch  are  to  be 

given  in  the  center  that  will  correspond  to  the  degrees 
between  53  and  59  deg.  Following  the  diagram  in  its 
corresponding  column,  the  operator  will  readily  see  that 
.the  number  of  thousandths  of  an  inch  cut  are  to  cor- 

respond with  the  diagram,  serving  to  check  constantly 

the  operation  of  the  cut  reaching  to  110  deg.  The  dia- 
gram then  shows  10  deg.  rest  up  to  180  deg.;  the  return 

of  100  up  to  220  deg.  is  done  by  subtracting  on  the  cut 
2,500  thousandths  of  an  inch  from  the  throw.  By  fol- 

lowing the  above  explanation  it  will  be  found  that  the 
five  first  and  the  five  last  are  to  be  indicated  exactly  the 
same,  or  94  thousandths  of  an  inch  in  10  deg.     For  the 

2,406 
.   .  ,    2,500  —  94 

remaining  cuts  -^- 100  —  10  90 
in  other  words  44  cuts  to  26  thousandths  of  an  inch,  and 
66  cuts  to  27  thousandths  of  an  inch. 

After  the  face  has  been  finished  and  the  holes  drilled 

from  the  center  of  the  radius,  indicated  on  the  illustration, 
the  cam  is  placed  on  the  spiral  dividing  head  and  placed 
on  the  work  table.  Then  the  cutter  is  attached  to  the 

clutch-driving  cutter  collar.      By  the  dividing  haad  we 

JS^ — ^v 
Cam  T 
Thrown 

mes 

IK 

13 

-k- m forward 
Rest. 

Return 

Rest 
forward 

Rest Return 

50'
 

10° 

SO'
 

10° 

/   / 

//////^ 

ll 
50 

10° 50° 

^  \ 
^    \ 

-/    v-S 

1   ! V//M 

^/m 

Rest 
Forward 

10°
 

50°
 

\  \ 

\V> 

fH^ 

/$ 

m 

"% 

''^)rcrrfcr^ 
V      ̂       / 

--> 1  ̂  

- Rest 

I0°- 

\ .    \X >^^ 
1 

m Return 

50° 

^H^l^^ 

--50°-' 

>"
^ 

Rest 

10°
 

360
° 

FIG.    2.    DIMENSION  AND   DIRECTIC )N  OF ROTATION 

THREE-LOBE  CAM 

TABLE  2.     CAM  WITH  THRE E  CUTS 

Thou- Thou- Thou- Thou- 
Thou- 

Thou- 

sandths sandths sandths 
sandths sandths 

sandths 
of  an of  an of  an 

of  an of  an of  an 

De- 
Inch To 

Inch, 

De- 

Inch To 

Inch, 

De- 

Inch To 

Inch, 

grees 
Be  Cut Sum 

grees 

Be  Cut 
Sum 

grees 

Be  Cut Subtract 
1 3 3 43 

32 
1,263 

79 

32 879 
2 5 8 44 32 

1,295 
80 

32 

847 
3 9 17 45 32 

1,327 
81 

32 

815 
4 13 30 46 17 

1,344 
82 32 783 

6 17 
47 

47 13 
1,357 

83 32 751 
6 32 79 48 9 

1,366 

84 32 

719 
7 

32 
111 

49 

6 

1,372 

85 32 687 
8 32 143 SO 3 

1,375 

86 

32 655 
9 32 175 

ISl 

1,375 
87 

32 

623 
10 

32 
207 

52 
1,375 

8S 32 591 
11 32 239 53 

1,375 

89 

32 

559 

12 32 271 64 0 
1,375 

90 

32 

527 
13 

32 
303 65 

1,375 

91 

32 495 
14 32 335 56 

*^i 

1,375 

92 

32 463 
15 32 367 57 « 1,375 

93 

32 

431 
16 

32 
399 58 

1,375 
94 

32 

399 
17 

32 
431 59 

1,375 

95 32 

367 
18 

32 
463 

60 
1,375 

96 32 

335 
19 32 

495 
97 

32 

303 
20 

32 
527 

Thou- Thou- 
98 32 

271 

21 
32 

559 sandths sandths 99 

32 

239 

22 32 591 
of  an of  an 

100 

32 

207 

23 32 623 

De- 

Inch To 
Inch, 

101 
32 175 

24 32 655 

grees 

Be  Cut Subtraci 

102 

32 

143 
25 32 687 61 3 

1,372 
103 

32 

111 

26 32 719 62 6 
1,.366 

104 32 

79 

27 
32 761 

63 9 
1,3.57 

105 32 47 
28 32 

783 
64 

13 

1,344 

106 

17 

30 
29 32 815 65 17 

1,327 
107 13 

17 

30 32 
847 

66 

32 
1,295 

108 9 8 
31 

32 879 67 

32 
1,263 

109 5 3 
32 32 911 68 32 

1,231 
110 3 00 

33 
32 943 

69 

32 
1,199 

111 

34 32 975 
70 

32 
1,167 112 35 

32 1,007 71 

32 
1,1.35 

113 
36 32 1,039 72 32 

1,103 
114 

37 32 
1,071 

73 

32 
1.071 

115 
38 

32 1,103 
74 

32 

1,039 116 0 
39 

32 1,135 75 

32 
1,007 

117 '-* 
40 

32 1,167 76 32 
975 

118 
« 

41 32 1,199 77 32 
943 

119 

1^ 

42 
32 

1,231 
78 

32 

t 11 1 20 

have  the  degrees,  and  by  moving  the  elevating  shaft  we 
obtain  the  thousandths  of  an  inch. 

In  Table  2  is  shown  a  similar  table  used  in  machining 

a  three-lobe  cam.     The  graphic  method,  as  used  when 

=  26  4-  0.66,  or 

FIG.  3.  GRAPHIC  METHOD  OF  LAYING  OUT  FACE  CAM 

laying  out  a  face  cam,  is  shown  in  Fig.  3,  and  the  table 
method  here  described  is  shown  separately. 

By  E.  V.  Allen 

A  rather  novel  wire  straightener,  here  shown,  is  used 
in  the  shop  of  the  Campbell  Industrial  Co.,  Chicago. 
This  company  makes  car  seals  and  the  like  and  uses  a 
large  number  of  small  wire  springs.  The  wire  is  about 

22-gage  coppered  spring  wire.  The  straightener  itself 
consists  of  a  rod  with  a  hole  drilled  through  it  length- 

wise.    This  rod  is  bent  as  shown  and  fastened   to  the 

A  SIMPLE  WIRE -STRAIGHTENING  DEVICE  OPERATED  BY 
ELECTRIC  MOTOR 

spindle  of  a  small  electric  motor  that  runs  about  1,800 
r.p.m.  The  wire  feeds  from  the  spool  in  through  the 
hollow  motor  spindle  and  put  of  the  end  of  the  wa%7 
rod.  The  wire  is  flexible  enough  to  be  easily  threaded 
through  the  hole  when  starting,  and  the  result  is  as 

satisfactory  as  if  a  more  expensive  and  complicated  ma- chine was  used. 

The  wire  feeds  from  the  roll  at  the  right  and  is  pulled 
through  to  the  left. 
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Lexers  from  PracfincevE  Memi 

Recessiimg  T©©!  Holdlea'  foip 

We  had  a  lot  of  troul)Ie  in  recessing  the  gear  .Y,  shown 
in  tlie  illustration.  This  gear,  which  is  made  of  chrome- 
nickel  steel  and  finished  on  a  5A  Potter  &  Johnston  auto- 

The  setscrew  C  acts  as  the  stop.  The  bar  B  is  milled  to take  the  point  of  this  screw. 

Any  size  of  hole  can  be  recessed  with  this  holder  by 
making  a  special  holder  on  the  same  lines  as  the  holder  Q. 
Adjustment  to  l)riiig  tiie  tool  holder  G  central  with  the 
bore  is  made  with  the  setscrew  C.  A  holder  made  the 
same  as  this  one  is  working  at  the  present  time  and  gives an  increase  in  ])roduction  over  one  used  before. 

Philadelphia,   Penn.  Georgk   Goldino. 

RECESSING  TOOL   HOLDER    FOR   HEAVY  WORK 

matic,  has  a  2i/4-in.  hole.  It  is  counterbored  2/5  in.  in 
diameter,  J  J  in.  deep  and  has  a  recess  i^  in.  wide,  3l^  in. 
in  diameter  and  jj  in.  from  the  face. 

The  recessing  tool  holder  is  very  easily  made.  It  con- 
sists of  a  main  body  A,  the  shank  of  which  is  turned  to 

lit  the  turret  of  the  machine.  A  hole  is 

bored  at  an  angle  of  22  deg.  with  the 
center  line  of  the  shank.  I  find  that 
this  angle  gives  tlie  best  results.  The 
body  is  split,  and  the  key  I  is  fitted 
and  held  in  place  by  two  setscrews. 
The  plate  K  is  fastened  on  the  back  to 
take  the  thrust  of  the  spring  J.  A 
plug  L  is  fixed  on  the  plate  to  keep  the 
spring  central.  The  slide  bar  B  is  made 
a  sliding  fit  in  the  body.  It  is 
bo red.and' threaded  to  fit  the  tool  holder 
G,  and  a  keyway  is  cut  the  full  length 
to  fit  the  key  /.  It  is  bored  on  the 
opposite  end  to  take  the  spring  J. 
There  are  two  hardened  and  ground 
washers  D  and  E.  A  brass  washer  E 
has  balls  fitted  into  it.  The  tool  holder 
G  carries  the  washers  D,  E  and  F  and 
the  tool  //. 

When  the  turret  comes  forward,  the 
washer  F  comes  in  contact  with 
the  face  of  the  work.  As  the  turret 

advances,  the  bar  B  moves  up  on  the 
angle,  the  tool  H  is  forced  into  the 
work,  and  the  recess  is  formed  When  the  recess  is  com- 

pleted, the  backward  motion  of  the  turret  allows  the 

spring    to  return     the     bar    to     the     starting     point. 

§S  foE"  Flat  Fortnis&i^ 
We  frequently  have  jobs  on  the  Cleveland  automatic 

screw  machines  where  we  could  drill  and  form  at  the 
same  time  if  we  had  no  interference,  but  very  -often 
the  reamer  or  counterbore  or  other  turret  tool  will  hit 
the  top  of  the  forming  tool  post  on  the  front  slide.  To 
overcome  this,  it  was  necessary  to  have  the  fonning  tool 
post  as  low  as  possible. 

After  trying  several  tool  posts  which  we  purchased, 
we  decided  to  design  one  of  our  own — with  the  result 
shown.  It  gives  clearance  enough  so  that  a  2-in.  reamer 
can  pass  over  it.  It  also  gives  a  wide  range  of  flat 
forming  tools  and  will  hold  a  number  of  cutoff  tools. 
The  peculiar  way  in  which  it  is  made  allows  the  form 
or  cutoff  tool  to  get  close  up  to  the  collet. 
The  cast-iron  body  A  is  shown  in  detail.  B  is  a 

machine-steel  cap  that  carries  14-in,  hollow  hexagon 
setscrews  which  hold  the  tools  down.  As  we  are  not 

using  all  of  these  tools  at  once,  the  four  ̂ -in.  fillister- 

H-  a.'-, 

iam» 

^i\ 

0 

TOOL  POST  FOR  FLAT  FORMING 

head  screws  that  hold  the  cap  down  will  more  tlian 
offset  the  strain  put  .on  these  hollow  hexagon  setscrews. 
The  wedge  C  is  used  to  raise  and  lower  the  tools.     Two 
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sets  of  wedges  are  shown  in  detail.  These  are  to  accom- 
modate two  different  sizes  of  tool — %in.  and  %  in. 

thick.  The  way  in  which  the  block  is  fastened  to  the 
cross-slide  on  the  left  side  may  also  be  of  interest.  Owing 
to  the  fact  tliat  the  block  extends  beyond  tlie  cross-slide, 
it  was  impossible  to  fasten  the  left  side  in  the  same  way 
as  the  right,  so  we  finally  hit  upon  the  wedge  system 
shown. 

The  tapped  hole  in  the  wedge  D  was  put  in  so  that 
it  could  be  removed  in  case  it  stuck  or  roughed  up;  and 
it  would  not  come  loose  of  its  own  accord.  The  wedge 
is  %  in.  in  diameter  and  fits  into  a  hole  ̂ .V  in.  in 
diameter,  which  allows  the  wedge  to  float  back  and  forth, 
equalizing  the  pressure  on  each  stud  E. 

After  using  this  tool  block  for  several  months  I 
heartily  recommend  it  to  anyone  wlio  has  work  that  it 
is.  possible  to  form   and  drill  simultaneously. 

Dayton,  Ohio.  Eaymond  W.  Beckman. 

W> 

The  accompanying  sketch  shows  a  method  of  clamping 

a  piece  in  a  drill  jig,  the  idea  being  to  clamp  with  a  single 

screw  against  the  stop  pin  A  and  against  the  surfaces  BB, 
which  are  used  to  square  up  by.     The  clamp  C  is  held 

as  the  frame  and  pedestal  caps  prevent  getting  at  the 
nuts  in  any  other  position. 

We  formerly  had  to  use  a  hammer  and  long  chisel  for 
this  purpose;  and  it  was  not  a  pleasant  job,  inasmuch 
as  tlie  ends  of  crankpins  are  counterbored  more  or  less. 
Tlie  two  wrenches  shown  make  the  work  muph  simpler 

SINGLE-SCREW  TWO-DIRECTION  CLAMP 

sidewise  in  a  slot  D  in  the  jig  body.  As  the  screw  E  is 
tightened  the  clamp  C  swings  around  the  pin  F  until  it 
touches  the  work  at  G,  when  it  slides  on  the  pin  F  until 
it  touf'hes  the  work  at  II.  A  continued  tightening  gives 
a  combination  of  both  these  actions  at  once.  When  the 

screw  is  loosened,  the  spring  causes  the  clamp  to  return 

to  its  first  position,  leaving  the  piece  clear  to  be  with- 
d:awn.  It  is  necessary  to  exercise  care  in  locating  the 
pin  F.  Otis  E.  Williams. 

Hartford,  Conn. 

Wff®imcKes  fos"  CtraEalfepnim  Bolts 
Pig.  1  shows  a  pair  of  wrenches  for  tightening  nuts 

on  the  inside  of  crankpin  collar  bolts.  In  nearly  all 

front  driving  wheels  of  locomotives  the  side  rods  are 
held  on  by  a  collar  bolt,  as  at  ̂ .  Fig.  2,  which  goes 
.through  the  hollow  crankpin  B  and  is  tightened  from 
the  inner  side  of  the  wheel.  Tlie  only  time  it  can  be 
tightened  is  when  the  wheel  is  on  the  bottom  quarter. 

The  pin  with  bolt  in  place 

Fig. 2 WRENCHES  FOR  CRANKPIN   FLANGES 

and  sa\e  time.  They  are  more  satisfactory  in  every  way, 
as  they  reach  into  the  counterbore  and  handle  the  nuts 
easily.  Joseph  K.  Long. 

Renovo,  Penn. 

Do  Yotui  Use  DyKaasmite? 

An  article  recently  appeared  in  the  American  Machinii'l 
regarding  a  method  of  removing  die  keys  in  drop  ham- 

mers by  means  of  dynamite.  No  doubt  there  are  many 
concerns  who  would  l)e  glad  to  avail  themselves  of  further 
information  on  Ihis  point,  and  I  would  like  to  hear  from 
other  readers  of  the  American  MnchiniH  who  have  used 

dynamite  for  this  purpose.  Cn.tRLES  C.  Foster. ■  Buffalo,  N.  y. 

Two  lExaimapIes  of  Weldssa^ 
WorBs 

The  Laconia  Car  and  Foundry  Co.,  Laconia,  N.  IT.,  uses 
the  oxyacetylene  torch  for  many  cases  of  welding.    In  Fig. 
1  is  shown  a  frame  field  for  an  automobile  starter  that  has 

been  made  on  the  bulldozer.  The  joint  is  tlien  welded 
with  the  oxyacetylene  torch,  as  shown  in  Fig.  2.  One 
of  the  fields  after  welding  is  illustrated  in  Fig.  3.  The 

apparatus  used  at  this  factory  was  made  by  the  Water- 
house  Co.,  Boston,  Mass.  The  average  time  required  to 
weld  one  of  these  frame  fields  is  5  min.  With  a  No.  13 

tip,   the  consumption  of  acetylene  and  oxygen  gas   is 2  ft.  of  each. 

Some  electric  welding  is  also  performed  on  various  parts 

of  car  bodies.  One  example  of  this  sort  is  seen  in  Fig.  4. 

The  work  is  spot-welding  the  insulation  clips  on  a  monitor 
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FIG.  1.  THE  FRAME  FIELD    FIG.  2.    WELDING  THE       PIG.  3.    THE  WELDED 
BEFORE   WELDING  FIELD  FIELD 

FIG.  4.    SPOT -V.' ELDING  THE 
CLIPS 

sheet.  Tlie  machine  used  is  a  Toledo  electric  welder.  In 
the  illustration  are  sliown  six  of  these  clips  that  have 
been  welded  on  the  slieet.  A.  Towlek. 

New  York  City. 

fl  Bods^  Sis©  PrflUs  foff- 

The  table  gives  A.S.M.E.  standards  and  special  ma- 
chine screws  with  the  proper  dimensions  of  body  drills 

and   sizes  of  counterbores  for   fillister-head  screws   and 

TAP    DRILL,    TAP    AND    BODY    HOLE    SIZES    FOR    A.S.M.E. 
STANDARD  AND  SPECIAL  MACHINE  SCREWS 

28 •28 

30 •30 

Body  Drill 
"A" 

Fillister  Head 

•24      18}0"2        % 

\l  I  0.424     ''U 

Flat  Head 

C  B 

0.029  0.112 

0.037  0.138 

0.045  0.164 

0.0.')2  0.190 

0.060  0.216 

0.067  0.242 

0.075  0.262 

0.082  0.294 

0.090  0.320 

0.097  0.346 

0.105  0.372 

0.120  0.424 

I  10
 

I     1  2  0.1405 

I     D  C  0.1577     >Vaa      0.135      0.472 

J  I  0.1748     Va      0-150      0.528 

Q 
P 
S 
T 
V 
W 

W     V 

|z    r ]         V.0 

0.164  0.580 

0.179  0.632 

0.194  0.682 

0.209  0.732 

0.2606     "/i.      0.224  0.788 

0.2778     =»A2      0.239  0.840 

0.2950       %        0.254  0.892 

flat-head  screws.  I  have  experienced  some  trouble  in  get- 
ting the  heads  of  screws  well  fitted  in  the  pieces  machined, 

according  to  the  taljles  given  in  the  different  handbooks. 
I  was  successful  in  getting  a  good  fit  and  also  facilitated 
the  work  in  the  machine  shop  by  having  all  the  drawings 
made  up  according  to  this  table,  which  was  also  furnished 
to  the  men  in  the  shop.  Paui  Hetcuyi, 

New  York  City. 

Bo3raini^°T©oIl  HoHdeir  for  a 

For  boring  small  holes  I  constructed  a  tool  holder,  as 
shown,  for  use  in  a  bench  lathe.  Its  chief  advantage  is 
that  tlie  tool  is  always  on  center  for  its  whole  length. 

BORING-TOOL  HOLDER  FOR  BENCH  LATHE 

unlike  most  boring-tool  holders  in  a  tool  post  with  rocker, 
with  the  tail   end  below  the   center,   so  that  continual 

adjustment  is  required  to  bore  a  hole  of  any  depth. 

Bridgeport,  Conn.  James  McIntyre. 

Adj^istable  Internal  Gage 

The  drawing  shows  a  gage  with  fine  adjustment  for 
holes.  A  is  of  tool  steel.  The  gage  end  is  made  as  hard 

as  possible  to  prevent  wear.     The  parts  .4  and  C  are  an 

•Special  machine  screws. ADJU3TAM^B   INTERNAL   aAQB 
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easy  fit  on  B.     This  device  would  hardly  he  practical  in 
quantity  manufacturing,  on  account  of  the  small  hearing 
surface,  but  for  a  few  holes,  or  where  tlie  gage  is  set 
frequently  to  the  micrometer,  it  will  be  found  handy. 

Brooklyn,  N.  Y.  George  C.  Lawrence. 

Allow  me  to  call  your  attention  to  a  grave  error  in  the 
sketch  showing  a  parallel  expanding  tap,  page  G89,  Vol. 
14.    The  expander  is  threaded  in  the  end  below  the  taper 

fxpanc/er: 

A  PARALLEL  EXPANDING  TAP 

engaging  the   check   expander.     These   threads   are   not 
shown.    The  illustration  herewith  sliows  the  tap  correctly. 

Kenosha,  Wis.  E.  Hawkinson. 

I  make  a  point  of  oiling  my  lathe  all  over  every  Mon- 
day morning.  The  following  five  days  I  oil  only  the 

'leadstock  spindle  bearings.     It  has  occurred  to  me  that 

OILING  THE  LATHE  APRON 

it  would  be  a  good  plan  to  put  an  oil-distributing  reser- 
voir in  the  carriage,  as  shown  in  the  sketch.     It  would 

cut  out  about  ten  individual  oil  holes  on  the  carriage 

and  prevent  a  man's  forgetting  any  of  the  holes. 
Wembley,  England.  J.  H.  Davis. 

Ste©Il  Fgiims 

That  the  disk  grinder  can  often  take  jobs  that  would 
be  done  on  the  latlie  is  illustrated  by  the  sketch  of  a 

simple  rig  for  cleaning  up  the  edge  of  a  shallow  cast- 
iron  pan.  The  pan  was  28  in.  in  diameter,  had  a  13-in. 
hole  in  the  center,  was  2  in.  deep,  and  the  metal  was 
not  over  %  in.  thick.  It  was  almost  impossible  to  do 
the  job  in  tlie  lathe,  as  the  metal  was  very  hard.  The 

edge  of  the  pan  fitted  against  a  plate-glass  disk  and  it 

was  necessary  that  the  surface  be  flat.     The  work  was 
done  on  the  disk  grinder  in  the;  following  manner: 

A  14-in.  wood  pulley  was  placed  on  a  mandrel  and  a 
fitting  turned  on  one  side.  This  fitting  served  to  locate 
the  easting.  Four  straps  and  bolts  were  used  to  hold 
the  casting  up  against  the  pulley,  and  a  cast-iron  collar 

GRINDING  EDGES  OP  SHEET-M^TAL  PANS 

was  placed  on  the  disk-grinder  shaft  for  the  pulley  hub 
to  butt  against.  Grinding  was  kept  up  till  the  hub  of 
the  wooden  pulley  came  in  contact  with  the  collar  that 
had  been  fastened  on  the  shaft.  The  entire  lot  of  pans 
came  out  flat  and  all  alike.  We.sley  McArdell. 

New  York  City. 

Taippedl  Oveipsa^e 
The  illustration  shows  a  tool  for  contracting  fuse 

sockets  for  18-lb.  shrapnel.  If  in  machining  the  inside 
thread  A  of  the  fuse  socket  the  tap  cuts  the  thread  diam- 

eter too  large,  the  tool  here  shown  can  be  used  to  correcc 
this  trouble,  so  the  socket  may  be  used.  The  tool  B  is 
made  out  of  tool  steel,  hardened  and  tempered. 

The  angle  C  is  made  to  conform  with  the  angle  of  the 
fuse  socket.    After  the  latter  is  screwed  into  the  shrapnel, 

TOOL    FOR    CLOSING    LARGE    FUSE    SOCKETS 

the  tool  is  placed  over  the  socket,  as  shown.  By  hitting 
one  or  more  blows  on  the  top  with  a  hand  hammer,  the 
inside  diameter  will  close  in  evenly  all  around,  thus 
saving  the  fuse  socket.  II.  Watts. 

Turtle  Creek.  Penn. 
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The  editorial  on  page  255,  Vol.  4-1,  on  the  value  of 
reversing  the  direction  of  rotation  of  a  lathe  when 

cutting  off  stock,  calls  to  my  mind  a  job  we  had  to 

do  about  13  months  ago,  which  was  successfully  accom- 
plished only  after  reversing  tlie  tool. 

We  had  to  prepare  a  set  of  12-ft.  boiler-plate  rolls 

for  rolling  traction-engine  wheels.  It  was  necessary  to 
put  in  the  bottom  rolls  six  grooves  each  and  four  in 

the  top  one.  The  job  presented  something  of  a  problem. 
To  take  the  rolls  out  was  impossible,  owing  to  lack  of 

were    completed,    the    brackets    were   cut   to    the    height 
necessary  for  the  lower  roll  and  the  process  repeated. 

Mansfield,  Ohio.  R.  A.  Williamson. 

Frecnsfloira  Cage-Makimig  Work 

Mr.  Remacle"s  article,  p.  635,  Vol.  44,  on  precision 
gage  making,  together  with  a  previous  contribution  re- 

garding over-complicated  gages,  makes  the  following  sug- 
gestions and  drawings  timely.  Three  points  are  brouglit 

out:  Our  system  of  calling  for  dimensions  that  permit 

cr 
f   k'r-»( — I  <iH   1 
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CUTTING   DOWNWARD   IN  THE   LATHE 

time.  We  decided  to  do  the  work  in  place,  using  the 
power  of  the  machine  as  a  driving  medium. 

We  took  the  cross-slide  off  a  planer  and  set  it  up 
on  two  brackets  that  were  bolted  to  the  base  of  the 

machine,  setting  up  for  the  top  roll  first.  The  brackets 
were  finished  on  the  faces  A  and  B,  and  the  strips  were 
laid  against  the  face  B. 

As  only  the  bottom  rolls  wore  geared,  the  top  one 
being  merely  a  follower,  the  method  of  driving  the  top 
roll  presented  another  difficulty.  This  problem  was 
solved  by  placing  a  drum  about  36  in.  in  diameter 
between  the  rolls  and  adjusting  the  top  roll  until  the 
friction  between  the  roll  and  the  drum  was  sufficient  to 
drive   for  the  cut. 

We  first  tried  to  drive  in  the  usual  way,  with  the 

■work  traveling  toward  the  tool.  Progress  was  extremely 
slow  and  the  job  poorly  done.  Whether  the  cut  was 
light  or  heavy,  the  tool  would  dig  in  and  chatter  to  an 

extent  that  made  it  appear  impossible  to  get  good  results 
that  way.  We  applied  tiie  brace  C  without  improving 
things  much. 

When  matters  had  reached  this  point,  I  thought  of  the 

Knro])ean  jiractice  of  reversing  the  tool  and  direction — 
it  method  I  have  seen  used  in  English  shops.  After 

making  that  change,  our  troubles  wore  over,  for  every- 
thing went  right  along.  The  tendency  now  was  to  pull 

the  tool  into  the  work,  which  only  served  to  feed  a  little 

heavier,  instead  ol'  driving  it  away  from  the  work  as  in 
the  first  case.     After  tlie  four  grooves   in  the  top  roll 

the  use  of  standard  sizes  of  stock  with  minimum  waste 

and  the  incorporation  of  conveniences  for  the  user  of  the 

gage;  a  shining  example  of  over-design,  entailing  useless 
work  on  the  part  of  the  tool  maker;  and  a  brief  descrin- 
tion  of  our  methods  of  grinding  and  lapping  limit  gages 
of  extreme  accuracy. 

While  it  may  seem  right  to  consider  first  tlie  more 
conspicuous  points,  as  shown  in  the  drawing,  still  I  tiiink 
the  order  of  discussion  really  should  be  as  enumerated ; 
so  I  will  first  take  up  the  matter  of  system  and  design 

as  we  have  successfully  practiced  it  for  some  years.  We 
design  and  build  nearly  all  our  own  tools  and  gages,  and 

we  require  a  higher  degree  of  accuracy  than  is  usual  even 
in  this  close  work. 

Considering  Fig.  1,  it  will  be  seen  that  the  general 
dimensions,  as  given,  allow  stock  sizes  of  material  to  be 
used  and  finished  to  a  certain  size  with  very  little  waste. 
For  illustration,  the  thickness  of  this  particular  gage  is 
%  in.  minus  0.010  in.,  the  0;010  in.  being  allowed  for 
surfacing  and  finishing.  A  similar  idea  is  carried  out  as 
regards  the  width  of  these  gages,  while  the  length  is  merely 

specified  as  8%  in.,  since  the  length  is  not  a  stock  size, 
but  may  be  cut  off  the  bar  at  any  desired  point. 

'\  his  method  of  calling  for  stock  assures  that  the  gage, 
whan  finished,  will  be  of  a  certain  k-ngth,  breadth  and 
thickness,  all  of  which  is  not  only  in  keeping  with  high- 

grade  workmanship,  but  produces  a  number  of  gages 
thai,  if  of  the  same  size,  will  be  equally  affected  by  tem- 
peuture  changes ;  and  this  plan  also  enables  us  to  use 
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costly  materials  to  the  best  advantage.  Further  than  this, 
the  system  permits  the  designer  to  calculate  stresses  more 
accurately,  for  what  is  true  of  this  simple  gage  is  equally 
true  of  the  most  complicated  jig  or  fixture. 

Of  course,  I  have  heard  of  milling  or  planing  off 

14  in-  or  so  "to  get  below  the  scale,"  but  I  think  that 
is  more  theoretical  than  practical — and  this  article  is 

preeminently  practical.  Near  the  "Go"  end  of  the  gage a  small  hole  is  drilled  for  the  convenience  of  the  user. 

This  enables  the  workman  to  locate  the  "Go"  end  almost 
instantly;  and  as  he  uses  the  gage  more  and  more,  the 

"Go"  end  is  located  simply  by  feeling.  This  is  a  detail 
that  aids  in  rapid  production. 

It  will  be  noticed  that  the  gage  is  marked  17-8;  this 
shows  that  the  gage  is  used  for  operation  No.  17  in  de- 

FIG.    1.    TYPICAL   GAGE 

partment  No.  8,  in  this  case  the  milling  department. 

The  words  "Go"  and  "Not  Go"  are  etched  in  broad  heavy 
letters.  We  have  found  that  stamped  letters  soon  be- 

come clogged  with  oil  and  dirt,  and  as  the  gage  loses  its 
brightness  the  words  become  difficult  to  read  quickly.  I 
shall  continue  to  specify  etched  letters  until  a  better 
method  can  be  found.  The  portion  shown  in  dotted  lines 
at  A  is  used  only  on  large  gages  with  forged  body  and 
welded  contact  surfaces. 

So  much  for  our  system  of  design  of  small  limit  gages. 

Before  taking  up  grinding,  just  a  word  about  over-design. 
The  depth  dimensions,  0..3115  in.  and  0.3135  in.,  should 
in  my  opinion  never  be  used  on  a  gage  of  this  sort.  I 
believe  that  these  dimensions  will  be  particularly  difficult 
to  work  to  and  more  especially  so  when  unskilled  labor  is 
employed;  besides,  it  is  hardly  to  be  exepcted  that  any 

two  milling  hands  would  get  the  same  "feel"  within  the 
limits  specified,  for  it  is  hiuch  more  difficult  to  work 

accurately  to  a  fixed  depth  gage  than  it  is  merely  to  cali- 
per for  width  or  thickness.  Further  than  this,  I  am  of 

the  opinion  that  the  frequent  trying  for  depth  will  be 
very  wearing  on  the  jaws  of  the  gage,  all  of  which  de- 

creases the  life  of  the  gage  and  lowers  production. 

One  of  the  rules  we  have  in  the  tool-grinding  depart- 
ment is.  Never  grind  anything  with  the  side  of  the 

grinding  wheel,  for  no  wheel  will  produce  work  truer  than 

itself.  I  noticed  that  Mr.  Remade  used  a  plain  straight- 
side  grinding  wheel.  Now  I  contend  that  in  this  case 
the  corners  will  wear  away  almost  at  once;  then  as  the 
wheel  is  passed  through  the  slot  iu  the  gage,  the  side  of 
the  wheel,  being  better  supported,  will  grind  more  than 
will  the  part  of  the  wheel  nearer  its  periphery. 

Do  what  you  will,  you  will  still  have  a  tapered  slot,  for 
while  both  the  edge  and  a  point  varying  in  distance  from 
the  edge  will  grind  at  the  beginning  of  the  slot,  only  the 
edge  will  reach  the  greatest  depth  of  the  slot,  or  farthest 
point  of  travel  of  the  wheel.  Therefore,  while  the  wheel 
is  being  passed  into  the  slot,  the  front  end  of  the  slot  is 
being  ground  constantly,  which  is  not  the  case  with  the 
rear  end  of  the  slot.  Consequently,  the  part  of  the  slot 
nearest  the   center  of  the  grinding  wheel  will   be  the 

largest,  and  this  is  so  regardless  of  the  position  of  the 
gage  being  ground.  Again,  since  the  side  of  a  grinding 
wheel  hardly  ever  runs  true  and  cannot  be  trued  up  so 
that  it  will  continue  to  run  true,  the  inside  of  the  slot 
will  be  wavy,  the  degree  of  waviness  depending  upon  the 
feed  used.  With  the  utmost  care,  all  this  will  mean  a 

lot  of  unnecessary  lapping;  with  anj*  less  care,  it  would 
probably  mean  a  spoiled  gage. 

In  setting  up  a  gage  for  machining,  simplicity  should 
be  the  keynote,  for  the  amount  of  possible  error  is  in 
proportion  to  the  number  of  setting  surfaces.  When  two 
angle  plates  are  used,  tliere  are  three  surfaces,  each  one 
to  some  extent  incorrect.  There  is  the  surface  between 

the  machine  table  and  the  first  angle  plate;  second  is 
the  surface  between  the  two  angle  plates;  and  third  is 
the  surface  between  the  second  angle  plate  and  the  gage. 
The  only  way  to  reduce  the  possible  error  is  to  reduce 
the  number  of  setting  surfaces.  This  is  where  the  mag- 

netic chuck  is  to  be  recommended. 

In  Fig.  2  is  shown  our  way  of  doing  the  very  same 
work  described  by  Mr.  Remade.  We  u.se  a  No.  2  Brown 
&  Sharpe  surface  grinder,  equipped  with  a  magnetic 
<huck,  for  all  the  operation  on  this  gage.  A  ground 
parallel  block  is  set  on  the  chuck  and  the  gage  held  to 
this  by  a  clamp,  as  shown,  the  gage  being  held  down 
squarely  on  the  chuck  by  magnetism. 

In  setting  the  gage  true,  one  of  several  methods  may 
be  used.     In  Fig.  2  the  approximate  setting  line  E  is 

FIG.    2.    SETUP   FOR   GRINDING   A   SNAP   GAGE 

scribed  by  removing  the  grinding  wheel  and  fixing  a 
scriber  to  the  spindle ;  then  the  head  is  lowered  and  the 

table  moved  inward  (or  outward)  by  means  of  the  cross- 
feed  screw.  This  gives  a  line  convenient  to  set  the 
parallel  block,  or  gage,  to,  but  it  is  only  a  rather  crude 
approximation,  at  best.  Properly,  the  parallel  block 
should  be  lined  up  by  means  of  an  indicator  clamped  to 

the  wheel  spindle,  trj'ing  first  at  one  end  of  the  parallel 
then  at  the  other,  the  tool  maker  remembering  meantime 

that  nothing  but  "dead  true"*is  "good  enough." A  dished  wheel  is  used,  and  the  small  grinding  edge 
shown  passes  clear  through  the  gage  slot.  This  wheel 

may  be  dressed  down  to  grind  in  a  V^-in.  slot.  In  grind- 
ing a  narrower  slot,  say  -jj  in.,  a  grinding  wheel  -jV  in. 
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thick  is  used  and  side  clearance  dressed  with  a  diamond, 
or  even  with  a  carborundum  brick.  In  all  cases  one  side 
of  the  gage  slot  is  ground  at  a  time,  removing  approxi- 

mately one-half  the  stock,  while  the  remainder  of  the 
stock  is  ground  from  the  other  side.  The  gage  should  not 
be  removed  from  the  clamp  and  turned  around  under 
any  circumstances,  but  the  dished  wheel  should  be  turned 
so  the  concave  side  will  be  to  the  cut,  or  toward  the  side  of 
the  slot  being  ground. 

This  method  enables  the  gage  to  be  readily  ground  to 
within  a  "short  tenth,"  then  lapped,  either  in  the  same 
machine  and  at  the  same  setting,  using  a  charged  metal 
lap,  or  at  the  vise.  In  F5g.  2  the  direction  of  the  wheel 
movement  is  indicated  by  the  arrows  A  and  B.  The 
chucking  parallel  block  is  shown  at  C.  The  gage  being 
ground  is  shown  at  D,  and  £■  is  a  "setting"  line. 

Plainiield,  N.  J.  J.  B.  Murphy. 

[We  never  heard  of  "milling  or  planing  off  l^  in. 
*  *  *  *  to  get  below  the  scale"  of  tool  steel,  but  we 
know  from  "practical"  experience  that  it  is  often  neces- 

sary to  remove  as  much  as  %  in.  from  annealed  tool  steel 

to  get  below  the  decarbonized  surface. — Editor.] 

I  refer  to  Mr.  Henry's  article  on  the  adjustable  'snap 
gage,  page  933,  Vol.  44.  While  all  he  has  to  say  about  this 
tool  is  true,  the  design  may  be  changed  to  good  advantage 
without  altering  the  principle — namely,  the  use  of  space 
blocks. 

The  gage  shown  in  Fig.  1  possesses  all  the  good  features 

mentioned  in  Mr.  Henry's  article.  Also,  as  the  disks  B 
are  2  in.  in  diameter,  there  is  6  in.  of  gaging  surface  to 
be  worn  before  it  becomes  necessary  to  repair  the  gage. 

ADJUSTABLE  .SNAP  GAGES 

which  is  also  easy  to  handle.  The  operator  may  either 
hold  it  in  one  hand  by  the  knurled  handle  or  use  it  while 
it  is  lying  on  the  bench,  in  which  position  it  always  pre- 

sents a  gaging  surface  to  the  operator. 
While  the  initial  cost  of  this  gage  may  be  slightly  in 

excess  of  others,  it  will  pay  in  the  long  run.  The  large 
extent  of  gaging  surface  will  allow  the  gage  to  be  used  for 
a  long  time  without  repairs.  If  the  sizes  become  obsolete, 
the  various  parts  will  serve  to  construct  a  gage  with  other 
sizes  by  substituting  other  space  blocks  A.  It  is  essential 
that  the  greatest  care  be  exercised  in  lapping  these  spac- 

ing blocks,  or  bushings.  A,  as  any  error  in  parallelism 
will  be  increased  at  the  edges  of  the  disks  B. 

Fig.  2  shows  how  the  gage  may  be  designed  to  permit 
rapid  gaging,  also  how  a  gage  of  the  dimensions  in  Fig.  1 

may  be  used  to  gage  two  different  dimensions  of  a  piece. 
If  a  rectangular  piece  is  to  be  tested  for  three  sizes,  the 
disks  and  space  blocks,  as  in  Fig.  2,  may  be  mounted  on 
an  arbor  and  secured  with  a  nut.  This  arbor,  which  is 
centered  at  the  ends,  should  be  permitted  to  revolve  upon centers  mounted  on  a  cast-iron  base. 

Newark,  N.  J.  Gustave  A.  Remaclb. 
« 

Oi]l.>IR.iir&|(  Difficulties 

Answering  Mr.  Wolf's  criticism,  page  914,  "Vol.  44,  of my  article,  I  do  not  believe  that  he  fully  appreciates  the 
conditions  as  they  existed  in  my  case.  The  job  was  done 
about  ten  years  ago,  when  I  was  an  apprentice  in  a  small 
job  and  repair  shop  back  in  the  foothills,  where  it  is 
usually  difficult  to  find  new  and  uptodate  equipment,  as it  would  not  always  pay. 

I  agree  that  one  of  the  most  miportant  things  in  a 
shop  is  to  have  all  machines  in  good  working  order,  which 
would  have  prevented  the  loose  spindle  of  the  drill.  But 
it  was  rather  hard  to  keep  things  up  in  that  shop,  as  the 
machinery  was  all  old  and  should  have  been  in  the  scrap 
heap.  I  remember  one  lathe  in  particular  that  had  been 
through  a  fire  forty  years  before;  and  the  rest  of  the 
machines  had  been  purchased  shortly  after,  so  they  were 
not  in  the  best  of  condition. 

Mr.  Wolf's  method  is  far  superior  to  mine  from  a  man- 
ufacturing standpoint,  but  for  the  small  number  of  rings 

that  I  had  to  make,  my  method  was  satisfactory  and 
about  the  only  way  out.  The  rings  were  also  strong 
enough,  as  the  threaded  bushings  would  not  pull  out  or 
split  the  ring  before  the  screws,  which  were  the  weakest 
link,  gave  way.  Jarold  E.  Greene. 

Ilion,  N.  Y. 

Stacces 
Sue^gestion  Plan 

I  have  read  and  reread  W.  J.  Tewksbury's  article  on 
page  815,  Vol.  44,  and  have  come  to  the  conclusion  that 
the  title  he  has  chosen  for  the  article  is  a  particularly 
apt  one  from  his,  but  not  from  the  suggestoPs,  point  of view. 

On  analysis  the  successful  suggestion  plan  simmers 
down  to  this:  The  employees  are  prodded  with  every 
kind  of  goad  that  the  management  can  devise.  TTiese 
incentives  run  the  gamut  of  printed  lead  pencils,  gentle 
reminders  (Fig.  4),  blotters  (Figs.  6  and  7),  time  caTds 
(Fig.  8)  and  calendars  (Figs.  9,  10  and  11).  These 

latter  we  are  told  are  "blue  or  brown  prints."  It  is 
reasonable  to  assume  that  they  are  made  by  the  works 
drafting  department.  If  so,  is  it  not  possible  that  the 
large  zero  in  Fig.  11  is  a  subtle  bit  of  irony  on  the  part 

of  the  designer,  inferring  the  suggestor's  reward? 
The  last  subhead  reads  "Assuring  a  Square  Deal." 

To  appreciate  this  thoroughly,  let  us  "balance  the  books" 
of  the  suggestor  and  the  concern.  In  cohnnn  2,  page 

817,  we  see  that  one  suggestion  netted  the  firm  "$6,700 
in  a  single  year."  This  is  6  per  cent,  on  over  $110,000. 
"We .  have  had  several  instances  where  the  total  value 
of  all  the  suggestions  made  by  one  employee  reached 

$1,000  or  more."  Obviously  there  are  many  suggestions 
individually  of  less  value  than  these,  but  probably  repre- 

senting in  the  aggregate  a  respectable  sum. 
Now  what  are  the  rewards  ?  These  vary  in  value  from 

a  meal  ticket  to  "a'  21-jeweI  gold  watch."     In  between 
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the  high  and  low  are  many  items,  including  diamond 

ring.*  that  are  miniatures  of  the  company's  product. 
Wearing  these  makes  the  proud  possessor  a  perpetiial 

sandwich  man  or  woman  carrying  the  firm's  advertise- 
ment. 

Gold  watches  with  21  jewels  can  be  bought  for  $40 
or  $50  each ;  with  filled  cases,  from  $20  to  $25  each. 
I  assume  that  the  author  of  the  $6,700  suggestion  was 
given  a  watch  (which  he  may  not  have  wanted)  costing 
a  little  over  one-half  of  1  per  cent,  on  $6,700,  the  an- 

nual value  of  his  suggestion,  and  roughly  five-hundredths 
of  1  per  cent,  on  the  estimated  value  of  the  suggestion. 
I,  for  one,  fail  to  see  the  square  deal.  J.  Watt. 

New  York  City. 
m 

Wasted  EKateir"^Si]ls  lia  SsmaEl  Slhop 
An  article  on  reducing  wasted  time  intervals,  accom- 

panied by  some  suggestions,  is  given  on  page  1069,  Vol. 
44.  There  are  a  few  of  those  suggestions  that  should  be 
used  most  cautiously  or  there  will  be  disappointment. 

The  writer  had  a  few  years'  experience  under  scientific 
management  experts  who  made  exhaustless  efforts  to  cure 

some  of  the  mentioned  intervals — with  partial  successes 
and  flat  failures.  During  this  period  there  was  much 
cleansing  and  substitution  of  labor.  The  shops  under 
consideration  were  contract  shops  and  required  all-around 
talent. 

Take  the  centering  operation  for  instance :  In  this  shop 
many  shafts  were  made,  some  square  with  journals  in 

three  places,  others  rough-turned  forgings.  The  usual 
allowance  was  14  in.  over  all  on  diameters.  Now  the 
usual  custom  had  been  to  let  the  machinist  do  his  own 

centering.  Under  the  new  management  boys  and  laborers 
were  given  the  centering  operation,  the  machinist  only 
laying  out  and  marking  with  a  center  punch.  Here  were 
the  results :  One  piece  in  ten  would  be  true  to  dimension, 
centers  were  drilled  all  depths,  center  drills  were  broken, 
center  axes  were  not  parallel.  I  have  seen  40c.  men  spend 
several  hours  trying  to  fix  up  poor  centering  of  20c.  men. 
Such  things  would  not  be  tolerated  in  a  jobbing  or  repair 
shop.  Rapid  and  accurate  work  can  only  be  done  by  care- 

ful centering.  There  is  nothing  that  will  disgust  a  good 
lathe  hand  more  than  poor  centering. 

Regarding  the  abuse  of  small  tools  such  as  drills, 
reamers,  etc.,  those  in  authority  are  more  to  blame  than 
those  who  use  them.  I  know  of  several  shops  that  have 
bullelins  posted  in  conspicuous  places  about  the  plant 
stating  cne  approximate  price  of  each  small  tool.  Yet 
these  very  same  owners  are  always  jollying  their  drillers, 

especially  the  apprentices,  by  saying,  "Don't  be  afraid  of 
the  drills,  boys.  If  they  break  get  another  one.  They  are 

bought  to  be  used  up."  The  best  system  I  ever  came 
across  for  economy  of  small  tools  was  in  a  woodworking 
machine-tool  shop.  Here  every  driller  had  his  own  outfit 
of  drills,  etc.,  in  a  cupboard  under  lock  and  key,  the  tool- 

room only  making  replacement  of  broken  tools  or  giving 
out  odd-size  tools.  Wages  were  based  to  a  certain  extent 
on  this  saving  also. 

Detailed  minute  instructions  to  repair-  or  jobbing-shop 
mechanics  is  the  surest  way  to  disa])])oint  them.  A  fore- 

man, no  matter  how  good  a  workman  he  has  been,  after 

holding  a  foreman's  position  a  few  years  gets  out  of  prac- 
tice. His  duty  is  to  steer  and  guide;  to  curb  the  strong 

and  protect  the  weak — by  the  weak  I  mean  apprentices. 

or  learners — from  the  outrages  of  the  stronger  fraternity. 
A  careful  and  conscientious  workman  after  a  certain 
amount  of  discipline  should  be  allowed  to  use  his  own 
judgment,  for  during  this  period  he  had  got  an  idea  of 
what  his  superior  wants.  It  is  said  that  contentment  is 
half  of  life.  This  applies  equally  to  jobbing  and  repair shops. 

It  is  the  Graces  that  win  here,  not  minute  instructions 
or  elaborate  cost  systems.  The  jobbing-  or  repair-shop 
foreman  who  cannot  make  life  pleasant  and  interesting 
without  minute  instructions  has  mistaken  his  profession 
and  will  fail.  G.  Stbom. 

Brooklyn,  N.  Y. 

[Mr.  Strom  has  evidently  missed  the  real  application  of 
some  of  the  suggestions  in  the  article  he  refers  to,  but  hi'? 
comments  on  shop  conditions  and  limitations  are  inter- 

esting.— Editor.] 

Sponges  TlhiSit  Oiraly  AfosorSs 

On  page  960,  Vol.  44,  Mr.  Little  writes:  "One  of  the 
greatest  pleasures  in  life  is  telling  the  other  fellow  how 

you  did  it,"  etc.  I  don't  think  Mr.  Little  has  ever  worked 
in  a  Kenosha,  Wis.,  factory;  he  gives  his  address  as 
Rochester,  Minn.  From  the  tone  of  his  letter  I  am 
inclined  to  tliink  his  home  is  in  heaven. 

Some  thirty-five  years  ago  I  began  to  learn  the  trade  of 
pattern  making.  I  started  out  on  the  lines  suggested  by 
Mr.  Little,  always  willing  and  anxious  to  listen  to  and 
learn  from  the  old  journeymen.  When  I  grew  to  man- 

hood it  "gave  me  great  pleasure  to  tell  the  other  fellow 
how  I  did  it."  That  was  thirty  years  ago;  things  have changed. 

Today  we  have  in  every  shop  the  wise  young  man 
mechanic.  To  undertake  to  tell  him  anything  would  bo 

a  waste  of  wind  and  time.  Then  we  have  the  "plug" 
mechanic,  the  fellow  who  never  reads,  listens,  or  thinks, 
who  knows  the  location  of  every  saloon  in  the  town,  who 
can  tell  you  at  which  end  of  the  bar  the  free  lunch  is. 

Standing  at  tlie  bar,  with  a  pig's  knuckle  in  one  hand 
and  a  glass  of  beer  in  the  other,  he  can  tell  the  other 
fellow  more  of  that  how-he-did-it  stuff  in  five  minutes 
than  a  regiment  could  absorb  in  a  week.  Mechanics  of 

this  class  don't  care  to  listen  to  anything  that  is  elevating, 
broadening,  improving. 

After  spending  thirty-five  years — divided  up  in  the  pat- 
tern shop,  machine  shop  and  the  foundry — working  with 

all  kinds  and  classes  of  mechanics,  I  am  convinced  that 
the  best  plan  to  follow  when  you  have  anything  worth 
telling  to  the  other  fellow  is  to  send  it  to  the  editor  of  the 
American  Machinist.  If  it  has  merit  it  will  be  published 
where  every  reader  of  the  American  Machinist  will  see  it 
and  profit  by  your  experience. 

Quoting  from  Mr.  Little's  article:  "Help  the  other 
fellow  and  bring  back  to  yourself  information  that  you 

would  not  otherwise  receive."  I  am  led  to  believe,  after 
reading  Mr.  Little's  article,  that  his  experience  has  been 
limited  to  shops  employing  only  first-class  mechanics. 
Such  men  always  welcome  from  a  brother  mechanic  how 
he  thought  out  some  little  kink  or  saved  time  in  doing  a 

job.  Not  so  with  the  "plug"  mechanic.  To  tell  him  any- 
thing woidd  be  an  invitation  for  slurs  and  sarcasm.  Don't 

tell  it  to  the  other  fellow.    Tell  it  to  the  editor. 

KenoslMi,  Wis.  M.  E.  Duggan. 
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Why  M©t  Sannae  SHotuiirs  foip  OMce,, 
Ds'a'wiBag  IR©©ffla  airadl  Slhiop? 

Is  not  the  principal  c■au^e  of  the  suspicion  and  antag- 
onism that  exist  among  the  office,  drawing  room  and  shop 

the  special  privileges  given  to  the  two  former?  Measured 

Ijy  shop  standards,  the  office  help  come  in  late  and  go  out 
early;  in  many  places  they  do  not  have  to  punch  the 
clock;  in  most  places  they  are  paid  a  salary  and  are  not 
docked  for  tardiness  or  short  absences  and  have  a  vacation 

with  pay;  no  record  is  kept  of  how  much  work  each  one 

does ;  they  have  free  nse  of  the  telephone,  office  stationery 
and  numerous  other  small  advantages.  Measured  by 

.shop  standards,  the  drawing-room  help  also  have  certain 
special  privileges,  the  most  important  of  which  are  short 

hours,  vacations  with  pay,  and  no  docking  for  lost  time. 
It  would  be  interesting  to  inquire  into  the  origin  of  these 
special  privileges,  but  space  does  not  warrant  such  a 
discussion. 

From  the  viewpoint  of  simple  justice  the  question  must 
be  asked,  Why  should  special  privileges  be  accorded  to  the 
office  and  drawing  room?  Or  striking  more  directly  at 
the  most  important  privilege.  Why  should  not  the  shop, 
office  and  drawing  room  work  the  same  hours? 

This  question  has  peculiar  force  at  this  time  for  the 
reason  that  there  is  a  tendency  all  over  the  country  to 
shorten  the  working  hours  in  shops  and  factories.  Thus 

an  opportunity  exists  to  hold  the  office  and  drawing-room 
hours  where  they  now  are  and  shorten  the  shop  hours 
until  they  are  equal  or  nearly  equal  to  those  worked  in  the 
other  places.  The  best  condition  might  be  to  have  the 
shop  and  office  hours  identical,  although  in  some  cases  it 
may  be  more  practical  to  make  them  equal  for  the  week 
rather  than  coincide  for  each  day.  Is  it  not  possible  to 
find  substantial  reasons  for  such  a  course? 

If  this  course  is  carried  to  its  proper  and  logical  con- 
clusion, all  heads  of  departments  should  report  at  the 

same  time  that  their  employees  enter  the  works.  Every- 
one should  get  his  weekly  wages  in  an  envelope  the  same 

as  all  others.  In  other  words,  no  one  should  draw  a 

"salary." 
Some  points  in  favor  of  this  general  suggestion  have 

been  sent  to  the  American  Machini.it  by  a  manufacturer 

who  has  had  many  years'  experience  in  handling  several 
hundred  employees.  At  his  request  we  are  not  revealing 
his  name.  He  sums  up  his  beliefs  under  seven  heads,  as 
follows : 

1.  The  one  big  reason  is  the  economic  one.  In  the 
olden  days  the  office  force  amounted  to  one  or  two  people. 
It  was  relatively  very  small  and  humble.  With  better 
organization  and  better  management,  the  office  force  has 
become  relatively  larger  and  larger  and  is  today  a  big 
factor  in  costs.  It  is  nonproductive.  Now,  then,  all  of 
our  emphasis  for  the  last  ten  years  has  been  in  connection 
with  reducing  the  cost  in  the  factory,  and  we  have  not 
given  the  proper  consideration  to  the  problem  of  the  office. 

2.  We  believe  that  almost  all  labor  troubles  arise  from 

this  feeling  of  privilege.    We  believe  that  one  of  the  big- 

gest objects  an-  industry  should  set  before  itself  is  to 
abolish  privilege  wherever  it  exists  and  to  the  very  utmost. 
The  concern  that  succeeds  in  removing  from  its  employees 
the  feeling  that  ])rivileges  are  granted  to  anyone  is  on  a 
better  basis  than  when  conditions  are  otherwise. 

3.  As  a  matter  of  truthful  fact  the  office  force  does  not 

have  to  work  nearly  as  hard  as  do  the  people  in  the  fac- 
tory. On  the  basis  of  real  justice  it  is  unfair  that  they 

should  have  shorter  hours. 

4.  Obviously,  what  we  propose  will  tend  strongly  to 
break  down  a  fictitious  class  distinction.  Office  hours  and 

factory  hours  once  on  the  same  basis,  we  will  transfer 

people  readily  from  the  office  to  the  factory  and  vice  versa. 
5.  The  same  working  hours  naturally  lead  to  social 

intercourse  between  factory  and  office  employees. 

6.  It  emphasizes  very  strongly  that  the  company  wants 
to  deal  with  all  of  its  employees  justly  and  to  deal  with 
them  as  a  whole. 

7.  It  is  certain  to  develop  a  greater  feeling  of  democ- 
racy in  the  organization. 

Aes'oplsvinie^Ps'opeller  Problems 
One  of  the  most  serious  problems  of  aeroplane  engineer- 

ing today  is  that  of  the  propeller.  The  laminated  wood 
propellers  used  on  the  small  machines  with  motors  of  100 

hp.  or  under  gave  practically  no  trouble.  But  with  the 
increase  in  motive  power  up  to  130  and  160  hp.  and 

higher,  jiropeller  failures  became  much  more  frequent. 
With  aclroplanes  of  the  pusher  type,  an  accident  to  the 

propeller  is  almost  sure  to  be  serious  as  it  is  practically 
certain  to  cut  the  control  wires  even  if  it  does  not  seri- 

ously damage  the  plane  itself.  With  the  propeller  in 

front,  as  in  the  tractor  type,  this  danger  is  almost  elim- 
inated, as  the  i)roken  piece  usually  pulls  itself  ahead  of 

the  machine  and  falls  clear  of  the  planes. 
There  are  different  theories  as  to  the  causes  for  the 

failure  of  large  propellers.  One  blames  the  jar  due  to  the 
succession  of  lilows  from  the  explosion  in  the  motor. 

These  constant  hammer  blows  are  credited  with  causing 
fatigue  if  the  wood  fibers  near  the  hub,  resulting  in  the 
fractures  at  this  point.  This  contention  is  based  on  the 

supposition  of  a  constant  succession  of  retardations  and 
accelerations  that  stress  the  fibers  at  the  fibced  end  of  the 
lever  arm. 

The  other  theory,  and  one  tliat  seems  to  be  more  ten- 
able, is  that  the  stresses  come  from  the  leverage  exerted  by 

the  tremendous  power  of  the  motor  practically  prying 

against  the  air  at  all  times.  The  blades  can  be  seen  to 
deflect,  as  would  be  expected,  and  this  stress  continued 

finally  strains  the  fiber  near  the  hub  and  cracks  develop. 
These  can  usually  be  discovered  before  breakage  occurs, 
unless  the  flight  is  continued  too  long,  although  propellers 

on  high-powered  motors  have  failed  after  two  hours  ot 
service. 

As  the  flexing  of  the  blade  between  the  hub  and  the  tip 
cannot  be  prevented,  for  there  is  a  tremendous  force 
exerted  on  a  long  leverage,  the  solution  seems  to  lie  in  the 
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direction  of  stronger  and  better  material.  Steel,  aside 
from  its  added  weight,  is  said  to  become  fatigued  in  a 
very  short  time  and  give  way  to  the  flexing  action,  and  so 
far  nothing  has  been  found  so  satisfactory  as  wood. 

Another  factor,  which  is  not  always  considered  as  care- 
fully as  it  should  be,  is  the  perfect  balancing  of  the  pro- 

peller. Static  balance  is  not  enough,  and  yet  the  running 
balance  involves  a  number  of  interesting  questions,  among 
them  the  problem  of  balancing  with  both  blades  flexed 
by  the  push  against  the  air.  This  is  aggravated  by  the 
two  blades  flexing  a  diflferent  amount,  owing  to  the  differ- 

ence in  stiffness  between  the  two. 

"Whatever  the  solution,  and  the  type  of  propeller  is  not 
here  considered,  the  propeller  is  one  of  the  many  interest- 

ing problems  before  the  aeronautical  engineer  at  present, 
and  he  is  not  likely  to  run  out  of  work  for  some  time  to 
come. 

Are  YotLa  WL<e<s-plm^  Step  iica 

Why  is  the  tramp  of  marching  men  and  the  cleancut 
stepping  of  their  ranks  so  inspiring?  No  such  feeling  is 
raised  by  a  moving  crowd  of  people,  even  though  they 
may  be  massed  together  and  proceeding  in  the  same  direc- 

tion. But  let  a  company  of  soldiers  march  along  a  busy 
street  on  some  day — say  Saturday  afternoon — when  the 
sidewalks  are  filled  with  people,  and  everyone  will  stop 
and  watch  the  swinging  stride  of  the  men  in  uniform. 
That  small  group  of  soldiers  arouses  emotions  that  the 
crowd  never  can. 

Perhaps  one  reason  for  this  is  the  common  purpose 
shared  by  each  of  the  marching  men.  They  are  going  to 
the  same  place,  at  the  same  time  and  in  perfect  order. 
They  are  obeying  definite  commands.  Each  is  doing  his 
full  share  toward  a  common  result.  Taken  as  a  body, 

the}^  present  an  example  of  perfect  cooperation  acting 
under  military  discipline.  The  expression  of  that  purpose 
the  crowd  sees  by  the  keeping  in  step. 

Is  it  possible  to  arouse  a  similar  enthusiasm  in  the 
shop  ?  Is  it  possible  to  so  get  a  shop  organization  working 
together  with  a  close  cooperation  and  striving  for  the 

same  goal  so  that  one  may  truly  say  "that  shop  is  keeping 
in  step"?  Of  course  the  shop  cannot  present  the  inspir- 

ing sight  given  by  the  marching  men.  But  under  the  best 
conditions  the  spirit  actuating  the  soldiers  can  also  grip 
and  carry  forward  the  workmen. 

The  American  Machinist  reprints  the  following  edi- 
torial for  its  sister  technical  publication,  the  Engineering 

and  Mining  Journal,  and  heartily  supports  the  criticism 
of  the  class  legislation  that  is  under  attack : 

In  commenting  last  week  upon  the  proposed  Federal 
tax  on  copper,  we  did  not  have  the  text  of  the  measure 
before  us  and  therefore  had  to  be  cautious.  It  was 

inconceivable  to  us  at  that  time  that  copper  alone  among 
the  metals  should  be  taxed,  yet  mention  of  no  other 
was  made  in  the  press  dispatches.  However,  they  prove 

to  be  correct.  Out  of  the  entire  long  list  of  crude  com- 
modities copper  is  singled  for  special  taxation ! 

That  Congress  should  have  such  a  conception  is 
dumfounding.  Why  copper  and  why  not  iron,  lead,  zinc 
and  the  rest?    Why  not  coal  and  petroleum?    Why  not 

wool,  leather,  wheat,  corn  and  cotton?  The  one  thing 
that  badly  stands  out  is  the  unfairness  of  this  project. 
Here  we  have  class  legislation  with  a  vengeance.  Copper 
producers  are  right  in  standing  aghast  at  the  enormity 
of  the  idea. 

But  this  is  not  the  worst  of  it.  The  proposed  act  reads, 

"Every  person  smelting  copper  ore,  refining  metallic  cop- 
per or  alloying  copper  shall  pay  ...  an  excise  tax 

.  .  .  (on)  the  gross  receipts  .  .  .  from  the  sale 
or  disposition  of  refined  copper  or  copper  alloys  and  from 
the  sale  or  disposition  of  crude  or  unrefined  copper  if 
sold  or  disposed  of  for  any  purpose  except  for  refining 

or  alloying." We  interpret  this  as  meaning  that  the  miner  does  not 
have  to  pay  anything  unless  he  smelts  and  refines.  The 
smelter  does  not  have  to  pay  anything  unless  he  sells 
his  pig  copper  for  casting  purposes.  The  refiner  has  to 
pay  (of  cour.se  he  will  throw  back  upon  the  smelter)  and 
the  brass  maker  has  to  pay  again  for  the  refined  copper 
that  he  uses.  If  the  profit  be  less  than  10  per  cent.,  no- 

body has  to  pay.  This  lets  out  the  careless,  little  fellow. 
Of  course  it  is  only  the  small  cla.ss  of  big  fellows  at  whom 
Congress  in  its  present  spirit  is  aiming.  The  thing  is 
bungling  and  monstrous. 

Alas !  Class  legislation  is  the  governing  idea  in  the 
new  revenue  bill  as  a  whole.  The  income  tax  is  doubled 

in  rate  without  there  being  any  reduction  in  the  exemp- 
tion limit.  This  tax  is  thus  kept  distinctly  as  a  class 

tax.  It  falls  upon  a  very  small  percentage  of  the  popu- 
lation of  the  country  and  chiefly  upon  the  people  of 

a  few  states.  The  proposed  tax  on  copper  is  even  more 
narrowly  limited.  There  is  talk  among  the  producers 
of  spreading  it  among  consumers  generally,  but  how  is 
that  going  to  be  done  when  half  of  our  copper  production 
must  be  sold  in  foreign  markets  in  competition  with 
the  copper  of  the  rest  of  the  world  ? 
We  find  no  fault  with  the  principle  that  taxes  must 

be  raised.  We  advocate  military  preparedness  and  that 
is  going  to  cost  money,  which  must  be  supplied  by  the 
people,  but  let  them  do  it  on  a  basis  of  equality.  We 
do  find  fault  with  plans  for  unequal  taxation,  for  class 

taxation,  that  are  made  the  cloak  for  all  kinds  of  govern- 
mental extravagance.  We  grumble  about  a  tax  on 

copper  to  provide  money  to  build  marble  post  offices  in 
Yahoo  and  shack-towns  and  to  dredge  creeks  in  the 
prairies.  We  object  to  the  expenditure  of  public  money 

to  maintain  and  aggrandize  the  jobberies — the  bureaus — 
in  Washington  that  spend  vast  sums  to  prepare  bulletins 
to  print  the  mouthings  of  quasi  statesmen. 
Now  that  Congress  has  learned  how  easy  it  is  not 

only  to  spend  other  people's  money,  but  also  to  get  it, 
how  long  is  it  going  to  be  before  the  income  tax  is 
quintupled  and  a  tax  on  copper  is  levied  and  quad- 

rupled? And  what  is  going  to  be  the  economic  result 
if  the  earnings  of  profitable  industry  be  sucked  away  to 
be  wasted  ? 

This  copper  tax  may  not  be  felt  so  keenly  when  copper 
is  above  20c.  as  it  will  at  the  normal  of  about  15c.  and 

under.  Consider  a  producer  whose  cost  is  12c.  and  whose 

output  is  67,000,000  lb.  at  A5c.  Gross  output,  $10,050,- 
000;  net  output,  $2,010,000;  excise  tax,  $191,500;  ratt. 
91/2  per  cent.  When  the  price  for  copper  gets  down  to 
14c.,  the  determination  of  the  10  per  cent,  profit  nnde?. 
the  clause  that  grants  exemption  will  begin  to  be  inter- esting. 
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Uiranveipsal  MacSuiirae  for 

The  different  set-ups  here  shown  are  all  variations  in 
the  setting  or  attachments  of  the  same  type  of  machine. 
This  machine  was  designed  and  built  by  the  J.  L.  Kunz 
Machinery  Co.,  Milwaukee,  Wis.,  for  use  in  small  shops 

umn  for  different  sizes  of  work.  In  this  case  a  large,  split 
wood  pulley  is  used  directly  on  the  cutter  spindle,  though 
in  other  cases  an  iron  pulley  is  used.  Power  feed  is  avail- 

able from  a  train  of  gears  attached  to  the  spindle  mechan- 
ism. The  power  feed  is  conveyed  from  the  gears  at  the 

front  by  means  of  a  belt  to  the  drive  at  the  rear.  The  use 
of  this  belt  allows  slippage  in  case  anything  catches,  and 

PIG.  1.    UNIVERSAL  MACHINE  TOOL  ADAPTED  FOR  SMALL 
SHOP  APPLICATION FIG.  2.    MACHINE  W^ITH  GEAR-CUTTINQ ATTACHMENT 

FIG.   3.    THE  KEYSEATING  ATTACHMENT  IN  PLACE 
ON  UNIVERSAL  MACHINE 

FIG.  4. ANOTHER  VIEW  OV  KKYSEATING  MECHANISM 
SET  UP  ON  UNIVERSAL  TOOL 

where  the  amount  of  one  kind  of  work  is  not  sufficient  to 

warrant  the  purchase  of  several  single-purpose  machines. 
In  Fig.  1  the  machine  is  shown  set  up  as  a  miller,  with 

a  dividing  head  on  the  table.  It  will  be  noted  that  the 
table  is  easily  removable,  for  the  use  of  special  attach- 

ments, and  it  is  also  easily  adjusted  up  or  down  the  col- 

prevents  damaging  the  machine.  Hand  feed  is  available 
from  the  handwheel  at  the  back.  The  vertical  feed  has  a 

movement  of  2  in.,  both  power  and  hand.  In  the  set-up 
shown,  a  hand  lever  is  connected  to  the  slide  so  as  to 
convert  the  machine,  into  a  quick-movement  hand  miller. 
The  entire  top  of  the  machine  may  be  removed  from  the 
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stand  and  used  for  emergency  work  in  almost  any  posi- 
tion. A  feature  worth  noting  is  that  the  feed  driv  is 

always  in  line  with  the  cut,  making  it  possible  to  take  a 
heavier  and  steadier  cut  with  this  machine  than  usual 

with  a  machine  anywhere  near  its  weight.  The  machine 
on  its  base  is  4  ft.  8  in.  high,  and  weighs  about  650  lb., 
though  this  weight  varies  considerably  according  to  the 
attachments  used. 

The  machine  set  up  as  a  gear  cutter,  or  for  other  work 
of  that  kind,  is  shown  in  Fig.  2.  The  work  shown  on  the 
arbor  is  a  wood  planer  head,  and  the  slots  for  the  blades 
are  being  milled.  The  bracket  holding  the  work  arbor 
may  be  placed  in  six  different  positions,  according  to  the 
holes  in  the  holder  that  is  placed  under  the  upper  part  of 
the  machine.  These  holes  are  so  placed,  that,  with  the 
vertical  travel  of  the  head,  all  center  distances  within  the 
capacity  of  the  machine  are  available.  The  arljor  spindle 
extends  entirely  through  one  of  these  locating  holes  to  the 
back  of  the  machine,  where  a  notched  index  plate  is  used 
to  get  the  tooth  spacing  needed. 

The  attachment  used  for  cutting  keyseats  is  shown  in 
Fig.  3.  The  keyseating  mechanism  is  carried  on  a  heavy 
bar  clamped  underneath  the  head  of  the  machine  and  su])- 
ported  by  a  foot  at  the  outer  end.  A  V-groove  runs  the 
entire  length  under  the  head,  and  it  is  into  this  groove 
that  the  bar  is  clamped.  This  groove  also  makes  it  con- 

venient for  clamping  the  machine  head  onto  a  shaft  for 
cutting  special  keyways,  or  special  milling  work  may  be 
clamped  in  it  if  needed.  A  worm  is  placed  on  the  cutter 
spindle,  and  this  drives  a  spiral  gear  A.  This  spiral  gear 
is  also  an  adjustable  crank  disk,  to  which  is  attaclied  the 

connecting-rod  B,  fastened  to  the  tool  slide.  The  gear 
to  be  keyseated  is  clamped  at  C  and  the  tool  carrier  works 
through  the  hole  in  the  hub.  The  cutting  tool  is  fed  by 
means  of  the  handwheel  D.  Eelief  on  the  return  stroke  is 

obtained  by  means  of  the  slide  E.  Another  view  of  this 
attachment  is  shown  in  Fig.  4,  and  will  give  a  clearer  idea 
of  some  of  the  details. 

The  duplex  slotter  shown  is  fully  automatic,  it  only  be- 
ing necessary  to  put  in  the  piece,  and  the  machine  will 

do  the  work  without  further  attention,  and  stop  cutting 
when  it  is  finished.  Working  from  both  sides  at  once, 
the  time  is  cut  in  two,  or  two  separate  pieces  are  handled 
at  one  time  automatically. 

The  work  table  is  moved  back  and  forth  at  uniform 

speed  by  cam  and  adjustable  lever,  which  can  be  con- 
veniently and  quickly  set  to  any  length  of  stroke  within 

the  capacity  of  the  machine.  Cone  pulley  and  change 
gears  provide  changes  of  speed  to  suit  different  conditions, 
short  slots  being  reciprocated  quickly  and  longer  slots 

more  slowly.  The  cam  has  a  large  size  groove  and  hard- 
ened roller,  and  is  driven  by  worm  gear,  and  both  cam  and 

driving  gears  are  well  protected. 
The  spindle  heads  are  designed  for  high  speed,  and  the 

spindles  are  tapered  at  both  ends  and  run  in  solid  bronzb 
boxes,  provided  with  adjustment  for  wear  and  taking 
thrust  on  hardened  step.  Taper  gibs  are  provided  for  the 
headstocks  and  work  slide.  The  heads  are  fed  in  to  cut 

automatically  and  simultaneously  by  right-  and  left-hand 
quick  pitch  screw,  controlled  by  a  ratchet  wheel. 

In  milling  a  through  slot,  automatic  provision  is  made 
to  back  away  one  head  when  the  slot  is  almost  through, 

so  that  the  other  head  can  continue  to  advance  and  com- 
plete the  slot,  leaving  no  partition  in  the  bottom,  and 

requiring  no  special  atteri'ion. The  feed  by  pawl  and  ratchet  is  adjustable,  and  can  be 
set  to  automatically  lift  out  and  stop  feeding  when  the 
required  depth  of  cut  is  reached.  Feeding  takes  place 
at  each  end  of  the  stroke. 

Each  head  is  independently  adjustable  along  the  bed  to 
suit  different  lengths  and  conditions  of  cutters,  position 

AUTOMATIC  DUPLEX  SLOTTFR 

Capacity,  mined  slots  from  14  to  4  in.  long;  14  to  1 '^  in. 
wide  clear  through  work  up  to  4  in.  in  diameter  or  2  in.  on a  side 

of  the  work  on  the  table,  etc.  The  headstocks  are  moved 
in  and  out  simultaneously  by  handwheel  and  to  any 
distance  without  interfering  with  the  setting  of  the 
machine. 

Work  can  be  set  at  any  angle  on  the  table  to  produce  a 

taper  end  of  slot.  Two  prong  fish-tail  cutters  are  used. 
Adjustable  fixtures  to  hold  round  work  can  be  provided. 

Changes  of  speed  for  different  sizes  of  cutters  are 
])rovided  by  a  friction  cone  pulley  on  the  countershaft. 
The  spindle  pulleys  are  driven  bv  drums  on  the  counter- 
shaft. 

The  machine  is  a  recent  product  of  the  Garvin  Machine 
Co.,  New  York  City. 

In  the  illustration  is  shown  the  latest  addition  lo  the 

line  of  shell  copper-hand  turning  machines  made  bj'  the 
Jenckes  Machine  Co..  Ltd.,  Sherbrooke,  Canada. 

This  machine  has  been  proportioned  to  make  it  adapted 

for  turning  and  finishing  the  bands  on  12-in.  shells. 
The  main  spindle  bearings  are  cast  integral  with  the 

bed.  The  spindle  is  a  heavy  casting,  finished  by  turning 
on  the  outside  and  boring  the  inside  and  finally  finished 
on  dead  centers  by  grinding.  The  shell  is  held  in  this 
spindle  by  a  collet-type  chuck.  This  chuck  is  controlled 
by  an  air  cylinder  at  the  rear  of  the  spindle  and  the  jaws 

are  positively  closed  or  opened  by  means  of  a  four-way valve. 

The  drive  of  this  machine  is  through  a  heavy  backshaft 

and  cut  gearing.    An  air  clutch  pulley  is  provided  on  thi.' 
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Bhaft.  This  cmtch  is  of  the  taper  type  with  cork  inserts, 
and  is  controlled  by  means  of  an  air  cylinder  and  three- 

way  valve  located  near  the  operator's  stand.  Springs under  compression  release  the  clutch  when  the  air  is 
turned  off.  The  tool  arrangement  for  this  work  is  mas- 

sive. The  main  slide  casting  is  bolted  to  the  base  by 
moans  of  six  studs  and  is  not  adjustable. 

The  rough  shaping  of  the  band  is  accomplished  by 
means  of  two  formed  tools  of  high-speed  steel.  Each  of 
the  tools  is  held  in  dove-tailed  fits  in  the  steel  tool  block  by 
two  taper  head  bolts.     Both  tools  are  further  supported 

SHELL    COPPER-BAND    TURNING    MACHINE 

Capacity,  12-in.  sheHs;  front  spindle  bearinR,  16  in.  in  diam- 
eter, 14  in.  lonff;  ratio  of  bacl<  gearing,  4  Vi  to  1;  drive  pulley, 

201/i   in.  in  diameter,  13  in.  face 

by  means  of  an  adjustable  jack  so  that  the  clamping  effect 
of  either  tool  helps  to  hold  the  other,  and  permits  remov- 

ing and  replacing  the  tools  with  precision,  after  grinding. 
Each  tool  cuts  approximately  one-half  of  the  band  width. 
The  tool  block  has  a  quick  and  convenient  shift  sidewi.se 
by  means  of  a  rack  and  pinion  and  is 
located  accurately  by  a  single  stop  rod 
and  lock  nuts.  An  accurate  method 

of  determining  the  depth  of  the  cut  is 
provided  by  means  of  a  graduated  dial 
and  two  adjustable  pins,  which  can 
be  screwed  in  or  out,  and  which  show 
flush  with  the  face  of  the  feedscrew 

hou.sing  when  that  tool  has  approached 
the  depth  of  the  cut.  The  exact  depth 
is  determined,  however,  by  means  of  a 
pointer  and  the  adjustable  dial  which 
makes  it  po.ssible  for  the  operator  to 
hold  the  cut  with.in  close  limits.  The 

'  undercutting  operation  is  by  means 
of  a  separate  tool  and  block 
mounted  on  the  main  or  roughing  tool 
block.  This  is  in  line  with  the  undercut  when  the  tool 
nearest  the  base  of  the  shell  has  finished  its  cut,  and  has 
been  slightly  withdrawn. 

The  band  is  finally  fini.shed  by  means  of  a  shaving  tool 
wliich  is  arranged  to  feed  down  an  incline  block  at  the 
rear  of  the  shell.  This  block  is  slightly  adjustable  to  or 
from  the  shell,  and  means  are  also  provided  to  rotate  this 
block  slightly  to  vary  the  diameters  of  the  band  at  either 

end.  The  feed  of  this  tool  is  through  rack  and  pinion 
on  the  block  and  thence  through  worm  and  gear  to  the 
handwheel  at  the  front  of  the  machine  at  the  operator's 
right  hand. 

The  shell  is  located  in  the  chuck  by  means  of  a  swing 
stop  attached  to  the  cap  above  the  8])indle.  This  stop 
swings  down  and  is  locked  in  position  by  means  of  a 

toggle  lever,  and  the  shell  pulled  back  until  "the  band  bears against  the  stop,  after  which' the  operator  turns  on  the 
air  to  close  chuck,  swings  the«top  up  out  of  the  way,  turns 
the  air  on  the  clutch  pulley  .which  starts  the  machine,  and 
proceeds  to  feed  in  the  roilgh'ing  tools. 

^'    S? 

CoIdl»MetsiI  Sa^!i^i2nvgg  Macl&ine 
The  illustration  shows  .a  cold-metal  sawing  machine 

marketed  by  the  Vulcan  Engineering  Sales  Co.,  Chicago, 
111.  The  saw  arbor  is  of  6()-poiiit  carbon  hammered  open- 
hearth  steel,  and  has  two  driving  gears  formed  integral 
with  it.  These  gears  are  the  same  diameter  and  are  situ- 

ated close  together.  Their  teeth  are  staggered  by  the 
amount  of  half  their  pitch.  These  gears  are  driven  by  pin- 

ions similarly  formed  on  an  intermediate  shaft.  The 
object  of  staggering  the  teeth  of  the  gears  and  pinions  .is 
to  reduce  chatter.  The  saw  arbor  runs  in  hard  bronze 
bearings. 

The  intermediate  shaft  is  driven,  by  worm  and  worm- 
wheel.  The  worm  is  of  hardened  steel  and  its  thrust  is 

taken  by  roller  bearings.  The  worniwheel  is  of  two-piece 
construction.  The  center  is  of  steel  while  the  rim  is  of 
bronze.  Both  the  worm  and  worniwheel  arc  incased  and 
run  in  grease. 

The  carriage  has  a  full-length  bearing  on  the  shears 
and  is  provided  with  taper  gibs  to  take  up  wear,  and  has 
hand-adjustment  automatic  stop  and  quick-power  return. 

The  feed  is  by  a  combination  of  a  friction  disk  and 
gear  train.  The  mechanism  provides  a  range  of  feeds 
from  i\j  to  2V^  in.  per  min. 
Two  instantly  available  peripheral  speeds-  of  the  saw 

are  provided  for.    These  are  30  and  50  ft.  or  40  and  60 

COLD-METAL  SAWING   MACHINE 

ft.  per  min.  respectively,  according  to  the  special  require- 
ments of  the  user. 

The  lever  controls  for  the  feed,  peripheral  speed  and 
the  return  of  the  saw  arc  placed  conveniently  for  the 
operator.  All  gears  run  in  oil  and  internal  bearings  are 
piped  from  the  exterior  of  the  machine.  An  oil  trough 
extends  around  the  work  table.  A  geared  pump  supplies 

the  cutting  lubricant. 
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Flesil3»le»§fciEift  ElectE-ic  Fortalble 

The  illustration  shows  some  of  the  latest  product  of 
the  Standard  Electric  Tool  Co.,  Cincinnati,  Ohio.  The 

motors  used  are  i/^  hp.,  220  volt,  50  cycle,  3  phase,  and 
run  at  950  r.p.m.  The  speed  reduction  is  obtained 
through  a  gearbox  on  the  lower  end  of  the  motor  case. 

FLEXIBLE-SHAFT  ELECTRIC  TOOLS 

carrying  gears  of  the  ratio  of  4  to  1,  which  gives  a 
machine  great  power.  The  flexible  shafts  on  these  par- 

ticular machines  are  6  ft.  in  length,  but  can  be  furnished 
any  desired  length.  As  the  machines  are  used  for  both 
drilling  and  polishing,  small  arbors  are  furnished,  shown 
in  the  two  outside  machines,  which  may  be  placed  in  the 
chucks  to  hold  small  polishing  wheels.  The  machines 
weigh  about  30  lb.  each. 

The  form  of  lubricant  pump  shown  is  the  latest  product 
of  C.  F.  Roper  &  Co.,  Hopedale,  Mass.,  and  is  designed 
to  be  an  improved  type  to  that  shown  on  page  611,  Vol.  44. 

ONE-WAY  AND  REVERSING  OIL-CIRCULATING  PUMPS 
Three  sizes  of  each,  capacities  8,  16  and  46  qt.  per  mln. 

at  500  r.p.m. 

This  pump  was  designed  to  meet  particularly  the 
requirements  of  machine-tool  application  where  the  deliv- 

ery of  the  lubricant  is  varied  to  suit  the  work.  Separate 
relief  valves  and  the  piping  required  for  them  are  elim- 

inated and  a  plain  suction  and  discharge  pipe  is  all  the 
piping  required.  There  are  no  valves  to  adjust  to  vary  the 
delivery.  The  cock  on  the  delivery  pipe  is  simply  closed 
until  the  amount  delivered  is  satisfactory.  The  pump 
automatically  takes  care  of  the  surplus  and  keeps  the 
delivery  at  a  constant  pressure. 

The  pump  is  made  in  both  the  styles  shown— one-way 
and  reversing. 

m 

Williainm  A.  Wapsnaa 

William  A.  Warman,  in  charge  of  the  design  of  special 
machinery  and  research  work  for  the  Keller  Mechanical 
Engraving  Co.,  Brooklyn,  N.  Y.,  for  the  past  twelve  years, 
died  at  Saranac,  N.  Y.,  on  July  2,  1916,  after  a  lingering illness. 

Constitutionally,  Mr.  Warman  was  of  a  type  that  belit- 
tled his  own  efforts  and  never  assumed  an  aggressive 

attitude  in  regard  to  his  own  accomplishments;  for  which 

reason,  although  well  known  in  mechanical  circles,  par- 
ticularly the  machine-building  field,  he  had  not  become  so 

conspicuous  a  figure  as  his  mechanical  ability  and  accom- 
plishments should  have  made  him. 

Mr.  Warman  was  born  in  Latrobe,  Ohio,  in  1861.  It 
was  thought  that  from  his  grandfather,  who  operated  a 
foundry  and  machine  shop  in  Latrobe,  he  had  inherited 
his  mechanical  inclination,  for  early  in  life  a  natural  bent 
toward  mechanics  took  form.  His  first  work  as  a  young 
man  was  in  the  domain  of  invention  and  for  several  years 
he  spent  most  of  his  time  and  effort  in  the  development 
of  a  variety  of  mechanical  inventions  which  eventually 
reached  the  world  as  commercially  practical  devices.  The 

inventive  faculty  remained  as  one  of  his  chief  characteris- 
tics throughout  his  mechanical  career,  for  in  later 

pursuits,  although  associated  with  manufacturing  propo- 
sitions, he  seemed  to  naturally  turn  toward  those  sides 

of  his  problem  that  possessed  opportunity  for  original 
work.  He  had  an  utter  disregard  for  precedent  and  was 

consequently  an  almost  perpetual  experimenter. 

Probably  Mr.  Warman's  strongest  characteristic  in  the 
shop  was  mechanical  resourcefulness.  He  had  a  peculiar 
faculty  for  overcoming  mechanical  difficulties  and  usually 
his  methods  were  of  a  simple  nature.  Possessed  of  a 

searching  mechanical  mind,  his  realization  of  the  difficul- 
ties involved  in  machine  design  and  construction  was  a 

ready  one  and  his  practicability  promptly  suggested  rem- 
edies that  seldom  failed  to  completely  meet  the  case. 

Before  he  became  interested  in  the  mechanical  engrav- 
ing development,  he  had  been  superintendent  and  designer 

for  the  Eitter  Dental  Manufacturing  Co.,  Eochester, 
N.  Y.  Later  on  he  became  connected  with  the  Dick  Press 

Guard  Manufacturing  Co.,  which  was  reorganized  at  the 
time  of  his  acquisition  to  manufacture  press  guards  of 
Mr.  Warman's  design.  This  connection  goes  back  some 
twenty  years,  and  if  Mr.  Warman  was  not  the  first  to 
conceive  of  a  practical  press  guard,  he  was  generally 

credited  as  one  of  the  pioneers  in  modern  press-guard  con- 
struction. Although  not  generally  known,  it  is  believed 

that  Mr.  Warman  was  the  inventor  of  the  hollow  setscrew, 

in  the  manufacturing  methods  of  which  he  was  especially 
resourceful. 
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It  is  not  surprising  to  find  in  the  ingenious  type  of 
mechanic  that  Mr.  Warman  represented,  the  extensive  use 
of  the  slide  rule  in  the  solution  of  all  classes  of  mechanical 
problems,  and  Mr.  Warman  was  no  exception  in  this 
direction.  In  fact,  the  slide  rule  with  him  was  a  hobby, 
and  he  designed  many  original  forms  to  meet  special 
requirements. 

Through  his  experience  as  a  designer  of  special  ma- 
chinery, he  soon  came  to  have  a  high  appreciation  of  tool- 

room and  other  precision  work.  He  was  one  of  the  first  to 
realize  the  full  possibilities  of  the  microscope  in  toolroom 
processes  and  designed  an  especially  practical  mounting 
for  toolroom  application. 

His  mechanical  engraving  work  antedated  by  a  number 
of  years  his  connection  with  the  Keller  Mechanical  En- 

graving Co.  For  the  manufacture  of  an  engraving  ma- 
chine of  his  own  design,  he  organized  the  Warman  Co., 

which  was  subsequently  absorbed  by  the  Keller  company in  1905. 

In  recent  years  Mr.  Warman  had  given  considerable 
study  to  gas-turbine  and  air-compressor  work.  In  these 
fields,  however,  he  had  not  fully  completed  his  invention* 
and  experiments. 

HEW   FTUBOCATIOMS 

INVENTORS  AND  MONET-MAKERS— Bv  F.  W.  Taussig. 
One  hundred  and  thirty-five  4%x7>4-in.  pages;  indexed; 
cloth  bound.  The  Macmillan  Co.,  New  York  City. Price,    $1. 

This  Is  a  readable,  thought-stirring  book,  concerning  which 
each  one  must  form  his  own  opinion.  It  contains  the  sub- 

stance of  lectures  delivered  by  the  author  at  Brown  Univer- 
sity, in  connection  with  the  celebration  of  the  one  hundred 

and  fiftieth  anniversary  of  the  university's  foundation.  A 
part  of  the  final  paragraph  sums  up  the  author's  conclusion. 
It  is:  "As  regards  the  topics  taken  up  in  these  lectures,  we 
must  be  content  to  face  and  accept  the  complexity  of  human 
motivation,  the  interplay  of  conflicting  instincts,  a  tantalizing 
uncertainty  concerning  the  possibilities  of  modifying  their 
relative  strength.  And  yet  we  may  cherish  none  the  less  a 
hope  that  in  the  future  they  may  be  made  to  work  for  human 
happiness  more  effectively  than  has  been  the  case  In  the  past." 

Of  the  four  chapters  the  first  two  deal  with  The  Instinct  of 
Contrivance;  the  third  takes  up  The  Psychology  of  Money- 
Making,  and  the  last  is  entitled  Altruism;  the  Instinct  of  De- 

votion. The  author  ably  argues,  with  a  wealth  of  supporting 
facts,  that  the  propensity  to  contrive  is  a  natural  Inherited 
instinct.  He  points  out  that  this  instinct  is  widespread  in 
the  animal  world,  the  beaver  and  the  bee  being  notable  illus- 

trations. He  then  leads  us  to  this  conclusion:  "And  among 
the  Inherited  instincts,  in  men  as  in  animals,  we  have  to  deal 
with  that  of  contrivance  and  construction." 

From  this  starting  point  it  is  easy  to  pass  to  a  considera- 
tion of  the  controlling  propensities  in  the  inventor,  and  after 

questioning  the  need  of  a  patent  system  to  compel  men  to  dis- 
cover and  contrive,  he  invites  us  to  consider  this  opinion: 

"Men  would  invent  anyhow;  they  obey  the  Instinct  and  therein 
take  joy." 

Space  forbids  the  reviewer  to  make  more  quotations  in 
support  of  the  compelling  instinct  to  contrivance  that  the 
author  discerns  as  a  moving  force  in  the  lives  of  many  great 
inventors  from  whose  achievement  he  draws  illustrations. 

Some  70  pages  of  the  book  are  devoted  to  this  discussion, 
leading  to  the  concluding  paragraph  of  the  second  chapter — 
Comments  on  Wage  Systems  and  Scientific  Management. 
After  expressing  his  belief  that  the  familiar  schemes  for  re- 

modeling the  wage  system  promise  little  relief  from  our  diSh- 
culties,  he  speaks  favorably  of  scientific  management,  say- 

ing: "On  the  other  hand,  there  seem  to  be  considerable  possi- 
bilities in  what  is  called  scientific  management.  But  the 

management  must  be  not  only  scientific,  but  human." 
The  last  two  chapters  discuss  money-making  and  altruism 

as  instincts  or  motives  that  complicate  the  following  out  of 
the  instinct  of  contrivance  and  production.  Concerning  altru- 

ism, the  author  asks  this  question:  "We  come  thus  to  the  last 
named  among  the  instinctive  tendencies,  that  of  devotion, 
or — since  we  have  In  mind  the  community  as  a  whole — public 
spirit.     How  far  is  it  also  to  be  enlisted  In  the  struggle?" 

^^^I?i^'*w^^I   MECHANICAL   DRAWING— By   Charles   Wll- 
lltTl.?^®'°^..  ̂ *.°  hundred  and  fifty  «x8-ln.  paKes;  164  lllus- 

Ne^w"Yo^k"cUy"'''p?lc°i.%1^.75."''-  "'O'""""""  ̂ O""  <=<>• Reviewed  by  A.  L.  Ormay* 
The  book  Is  of  an  elementary  nature,  designed  as  a  text- 

book for  classroom  use  In  vocational  and  trade  schools.  In 
entering  an  already  overcrowded  field  It  Is  assumed  that  the 
author  has  found,  as  the  result  of  his  experience  In  teaching 
the  subject,  certain  features  lacking  In  previous  works  when 
the  main  thought  Is  for  student  requirements. 

Although  the  book  Is  calculated  to  cover  the  art  of  me- 
chanical drawing  from  both  the  theoretical  and  practical 

sides,  there  are  numerous  indications  that  the  practical  con- 
siderations have  suffered  through  a  concentrated  effort  to 

keep  the  book  within  the  scope  of  elementary  students.  For 
Instance,  the  first  two  chapters,  covering  Instruments  and 
Materials  and  The  Use  of  Instruments,  describe  In  minute  detail, 
through  35  pages,  the  various  operations  In  mechanical  draw- 

ing, whereas  Chapter  V,  on  Drawlng-Room  Practice  and  Con- 
ventions, Is  rather  Incomplete  and  Is  poorly  Illustrated through  overshaded  surface-shaded  examples. 

Similarly  the  chapter  on  Projections  appears  Incomplete. 
To  this  subject,  the  most  important  from  the  practical  point 
of  view,  only  17  pages  are  devoted,  and  here  again  the  exam- 

ples given  to  elucidate  the  principles  of  the  various  projec- 
tions suffer  In  clearness  through  overshadlng.  In  Itself 

this  chapter  appears  decidedly  Insufficient,  but  It  Is  possible 
that  the  author  had  In  mind  compensation  for  this  brevity  In 
the  following  chapter  on  Mechanical-Drawing  Practice.  In 
which  some  70  pages  are  devoted  to  examples  of  projections 
of  lines,  planes  and  solids,  with  a  few  working-drawing  sub- 

jects. On  the  latter  point  a  conspicuous  omission  Is  an  exam- 
ple covering  the  development  of  Intersecting  surfaces — an 

absolutely   essential   consideration    In    working   drawings. 
On  the  whole,  however,  the  chapter  on  practice  Is  one  from 

which  the  student  will  derive  much  value.  It  Is  divided  Into 
the  following  five  sections:  Instrument  Exercises,  Projections 
of  Straight  Lines,  Projections  of  Plane  Figures,  Projections 
of  Solids,  Working  Drawings.  Practical  considerations  should 
suggest  a  change  in  the  order  of  the  sections,  so  that  the  first 
one  on  Instrument  Exercises  would  become  the  last,  following that   on   Working  Drawings. 

Other  chapters  of  the  book,  dealing  with  the  Method  of 
Procedure  in  Drawing,  Lettering,  Geometrical  Problems,  Men- 

suration and  the  Reproduction  of  Drawings,  are  comprehen- 
sive. In  the  chapter  devoted  to  geometrical  problems  the 

treatment  is  Justifiably  elaborated,  and  likewise  the  Import- 
ance of  the  chapter  on  mensuration  is  emphasized  on  the 

basis  that  in  the  development  of  working  drawings  drafts- 
men are  continually  required  to  calculate  areas,  circumfer- 

ences, etc. 

Although  the  reviewer  considers  the  deficiencies  pointed 
out  herewith  of  importance,  a  broad  viewpoint  suggests  that 
the  book  as  a  whole  will  fill  a  valuable  place.  For  the  most 
part  the  fundamentals  are  well  covered,  and  the  multitude 
of  examples  show  careful  consideration  In  the  selection. 

In  reverting  to  the  chapter  on  Mechanical-Drawing  Prac- 
tice— a  chapter  splendidly  conceived  and  carried  out  for  the 

student  purposes  intended — the  method  of  dividing  the  prob- 
lems into  two  sections,  one  dealing  with  wood  construction 

and  the  other  with  metal  work,  is  to  be  commenned. 

STEEL  AND  ITS  HE.\T-TREATMENT— Bv  Denlson  K.  Bul- 
lens.  Four  hundred  and  thirty-one  5V4x9-ln.  pages:  223 
illustrations;  indexed;  cloth  bound.  John  Wiley  &  Sons, 
Inc.,  New  York  City.     Price,  $3.75. 

Reviewed    by    H.    Diederichst 
This  book  is  another  addition  to  the  rapidly  growing  liter- 

ature on  the  heat-treatment  of  steel.  It  shows  throughout 
the  earmarks  of  having  been  written  by  an  authority  trained 
in  both  theory  and  practice,  and  will  therefore.  In  the  review- 

er's opinion  take  a  high  place  In  this  special  field. 
The  book  is  divided  into  18  chapters,  of  which  the  first, 

on  the  Testing  of  Steel,  gives  little  more  than  definitions  of 
terms.  The  second  chapter,  on  the  Structure  of  Steel,  logi- 

cally precedes  the  discussions  on  Annealing,  Hardening,  Tem- 
pering and  Toughening  in  the  three  chapters  following  and 

gives  in  approximately  20  pages  a  generally  satisfactory 
treatment  on  the  inter-relation  of  the  various  constituents 
and  the  effects  of  temperature  changes.  Based  upon  this 
theoretical  discussion,  the  chapters  on  Annealing,  Hardening, 
Tempering  and  Toughening  show  concisely  the  why  and 
wherefore  of  the  various  heat-treatments  under  these  heads. 
The  chapters  on  Hardening  and  Tempering  also  discuss 
briefiy  the  methods  and  media  used  In  quenching  and  the 
precautions    required   to   prevent   warping   and   cracking. 

•Chief  Draftsman.   Hill   Publishing  Co. 
tProfessor.  experimental  engineering,  Sibley  College,  Cor- nell University. 
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Chapters  6  and  7  treat  fully  of  Case  Carbonizing  and  Case 
Hardening.  It  is  quite  common  in  practice  to  designate  these 
two  operations  collectively  as  case  hardening.  This  is  .prob- 

ably a  relic  of  the  older  da.vs  when  the  need  for  a  careful 
and  separate  heat-treatment  after  the  carbon  addition  to 
form  the  case  was  not  so  clearly  realized.  The  two  steps  of 
the  process  are  quite  distinct,  and  the  practice  of  using  the 
two  terms  can  only  be  commended. 

Having  covered  the  various  heat-treatments  and  their 
results  upon  the  physical  properties  of  the  steels,  the  autlior 
now  proceeds  to  discuss  means  of  generating  and  applying 
the  required  degree  of  heat.  Chapter  8  deals  with  Heat 
Generation.  This  is  only  a  general  discussion  of  comparative 
fuel  costs,  etc.,  and  stril<es  the  reviewer  as  being  the  least 
satisfactory  chapter  in  the  book.  The  following  chapter,  on 
Heat  Application,  is  much  better,  showing  a  great  variety  of 
furnace  constructions  in  the  shape  of  conventional  sketches 
and  giving  the  good  and  bad  points  of  each. 

Chapters  10  to  15  treat  in  turn  of  the  physical  properties 
of  straight  carbon,  nickel,  chrome,  chrome-nickel,  vanadium, 
chrome-vanadium,  manganese,  silicon  and  other  alloy  steels 
as  affected  by  composition  and  heat-treatment.  Taken  to- 

gether, these  chapters  form  a  valuable  and  complete  collection 
of  a  large  mass  of  information  on  these  now  so  important 
topics.  The  chapter  on  nickel  steels  covers  approximately  40 
pages,  that  on  the  chrome  and  the  chrome-nickel  steels  about 
the  same  space.  This  does  not  mean  that  the  author  has 
followed  the  general  craze  which  assumes  that  the  alloy 
steels  are  a  general  cure-all.  On  the  contrary,  he  does  not 
slight  the  straight  C  steels;  neither  does  he  hold  up  one  type 
of  alloy  steel  as  being  the  thing.  He  is  particularly  careful 
to  take  no  decided  stand  in  the  case  of  nickel-chrome  vs. 
chrome-vanadium  steels  and  points  out  the  limitations  of  the 
various  alloy  steels.  The  stand  taken  can  only  be  com- 
mended. 

The  reviewer  feels  that  the  alloy-steel  business  has  been 
overdone  and  that  in  many  cases  a  good  straight  C  steel  of 
proper  composition  and  with  proper  heat-treatment  would  fill 
the  bill  as  well  if  not  better.  It  is  of  course  true  that  some 
failures  of  alloy  steel  in  practice  cannot  be  laid  to  wrong 
composition.  But  it  is  a  fact  that  the  proper  handling  of  such 
steels  in  casting,  forging  and  heat-treatment  is  a  more 
■delicate  operation  than  with  straight  C  steels.  When  it  is 
considered  that  the  conditions  in  many  forge  shops  are  any- 

thing but  scientific  (see  pages  405  to  407  of  the  book  under 
review),  both  in  regard  to  temperature  control  and  manner 
of  forging,  it  is  perhaps  not  surprising  that  failures  should 
occur.  The  conclusion  to  be  drawn  from  this,  however, 
should  be  to  go  a  little  slow  in  the  general  specification  of 
high-priced   alloy  steels  for  every  conceivable   purpose. 

Chapter  16  treats  specifically  of  tool  steels  and  their  heat- 
treatment.  It  gives  a  complete  table  of  tempers  for  various 
purposes,  discusses  the  relation  between  temper  colors  and 
hardness  and  ends  up  by  giving  specific  directions  for  treat- 

ing   chisels,    dies,    drills,    milling    cutters,    reamers,    etc.,    etc 
Chapter  17,  on  Miscellaneous  Treatment,  is  virtually  a 

continuation  of  Chapter  16,  discussing  the  proper  treatment 
for  gears,  springs,  oil-well  bits,  safe  and  vault  steel,  steel 
castings  and  steel  wire.  The  chapter  closes  with  a  few 
remarks   on   present   forging  practice   which   are   to   the    point. 

The  book  ends  with  a  chapter  on  Pyrometers  and  Critical 
Range  Determinations.  The  extreme  importance  of  the 
pyrometer  is  set  forth,  and' the  various  types  are  described. 
Then  follows  a  discussion  on  calibration  and  standardization 
of  pyrometer  equipment  and  the  methods  of  finding  the 
decalescent  and  recalescent  points. 

The  figures  throughout  the  book  are  generally  good,  and 
this  is  particularly  true  of  the  microphotographs.  The  entire 
book,  with  the  possible  exception  of  the  chapter  on  Heat 
Generation,  gives  the  impression  of  being  a  careful  work. 
There  may  be  several  statements,  particularly  in  connection 
with  the  theory  of  steel  structure,  to  which  exception  might 
be  made.  But  these  things  are  of  minor  importance  in  view 
of  the  general  excellence  and  are  no  doubt  due  to  the  fact 
that  there  are  several  schools  of  metallographists  not  in 
entire  accord  on  the  theory  as  a  whole. 

BTLJSIMESS  ITEMS 

>Sise  DasiCiaetetPS  of 

In  the  article  published  on  page  36,  under  the  above  title, 
it  was  erroneously  mentioned  that  a  pneumatic  hammer  was 
mounted  in  a  special  carriage  of  the  lathe,  whereas  It  was  an 
electric  hammer. 

In  the  instance  covered  the  electric  hammer  shown  was 
the  product  of  the  Electro-Magnetic  Tool  Co.,  Chicago,  111.,  to 
whom  we  are  indebted  for  calling  attention  to  the  error. 

M'agneT  Electric  ManafactnrinK  <'o.,  St.  Louis,  Mo.,  an- nounces' the  removal  of  its  Detroit  office  to  1291  Woodward 
Ave.,  to  continue  in   charge  of  Dean   Emerson. 

Creiicent  Co.,  125  State  St.,  Meriden,  Conn.,  has  equipped  a 
plant  at  the  above  address  and  is  making  and  marketing  a 
line  of  hacksaw  blades  and  frames.  L.  E.  Jennings  is  general 
manager. 

H.  P.  Mueller,  brass  founder,  St.  Louis,  Mo.,  has  enlarged 
his  foundry  to  make  provision  for  the  manufacture  of  Mc- 
Adamite  metal  castings  for  submarine-boat  covers,  pump  pis- 

tons and  aeroplane  parts. 

FERSOB3AILS 
iiitiiiiiiiiuimiiiiMimmiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiimiiMimiiiiiiiiiiu^ 

1..  W.  Adami),  for  some  time  superintendent  of  the  rolling 
mills  of  the  Lehigh  plant  of  the  Bethlehem  Steel  Co.,  has  been 
made  superintendent  of  the  Soucon  plant,  succeeding  R.  F. 
Randolph,   resigned. 

J.  A.  Kden,  Jr.,  for  several  years  associated  with  the  Baush 
Machine  Tool  Co.,  Springfield,  Mass.,  has  resigned.  Mr.  Eden 
was  previously  associated  with  United  Engineering  and  Foun- 

dry and  the  E.  W.  Bliss  companies. 

Jamea  H.  Zeller,  until  recently  production  engineer  with 
the  American  Bronze  Co.,  Berwyn,  Penn.,  has  become  asso- 

ciated with  the  Penn  Barrel  Co.,  Philadelphia,  Penn.,  where  he 
will  act  as  assistant  superintendent. 

E.  A.  Moore,  formerly  superintendent  of  the  Fairbanks- 
Morse  Mfg.  Co..  Beloit,  Wis.,  and  previously  with  the  Bullard 
Machine  Tool  Co..  has  become  works  manage  of  the  Union 
Switch  and  Signal  Co.,  Swlssvale,  Penn. 

Henry  M.  Sonnenthal  and  Frederick  M.  Sonnenthal,  di- 
rectors of  the  Selson  Engineering  Co..  Ltd.,  London,  England, 

with  an  American  branch  at  78  Broad  St.,  New  York  City,  in 
charge  of  Henry  M.  Sonnenthal,  have  changed  their  surnames 
to   Selson. 

H.  E.  Streeter,  until  recently  works  manager  of  the  PrC'- 
cision  Tool  and  Machine  Co.,  Montreal,  Canada,  and  previously 
Canadian  representative  of  the  Heald  Machine  Co.,  has  joined 
the  sales  organization  of  the  Gronkvist  Drill  Chuck  Co.,  Jersey 
City,  soon  to  be  known  as  the  Swedish  Gage  Co. 

American  Foundrymen's  Association  and  American  Insti- 
tute of  Metals.  Annual  meeting,  September  11-16.  Cleveland, 

Ohio.  A.  O.  Backert,  secretary,  American  Foundrymen's  As- sociation, Cleveland,  Ohio. 
American  Society  of  Mechanical  Engineers.  Monthly 

meeting  first  Tuesday.  Calvin  W.  Rice,  secretary,  29  West 
39th  St.,  New  York  City. 

Boston  Branch  National  Metal  Trades  Association.  Monthly 
meeting  on  first  Wednesday  of  each  month.  Young's  Hotel. W.  W.  Poole,  secretary,  40  Central  St..  Boston,  Mass. 

Providence  Association  of  Mechanical  Engineers.  Monthly 
meeting  fourth  Wednesday  each  month.  J.  A.  Brooks,  secre- 

tary.   Brown    University,    Providence.    R.    I. 

New  England  Foundrymen's  Association.  Regular  meet- 
ing second  Wednesday  of  each  month.  Exchange  Club,  Bos- 
ton, Mass.  Fred  F.  Stockwell,  205  Broadway,  Cambridgeport, Mass. 

Engineers'  Society  of  Western  Pennsylvania.  Monthly 
meeting  third  Tuesday:  section  meeting,  first  Tuesday.  Elmer 
K.    Hiles,    secretary,    Oliver   Building,    Pittsburgh,    Penn. 

Rochester  Society  of  Technical  Draftsmen.  Monthly  meet- 
ing, last  Thursday.  O.  L.  Angevine.  Jr.,  secretary,  S57  Genesee 

St.,  Rochester,  N.  Y. 

Superintendents'  and  Foremen's  Club  of  Cleveland.  Monthly meeting  third  Saturday.  Philip  Frankel,  eecretary,  310  New 
England  Building,  Cleveland,  Ohio. 

Western  Society  of  Engrineers,  Chicago.  111.  Regular  meet- 
ing first  Wednesday  evening  of  each  month,  excepting  July 

and  August.  J.  H.  Warder,  secre'tary,  1785  Alonadnock  Block, Chicago,  111. 

Philadelphia  Foundrymen's  Association.  Meetings  first 
Wednesday  of  each  month.  Manufacturers' Club,  Philadelphia, Penn.  Howard  Evans,  secretary,  Pier  45  North,  Philadelphia, 
Penn. 

Technical  League  of  America.  Regular  meeting  second 
Friday  of  each  month.  Oscar  S.  Teale,  secretary,  35  Broadway. New   York,  N.  Y. 
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Jiigs  aimd  Fi^tores  Used  iin\. 
A^tonniolbille  WorSl 

By  riU';D  H.  Colvin 

SYNOPSIS—While  the  first  cost  of  jigs  and 
fixttires  is  not  particularly  important  if  it  can  he 
distributed  over  a  large  enough  output,  the  smaller 
shops  must  study  this  first  cost  carefidly.  The 
jigs  and  fixtures  shown  here  combine  in  a  marked 
degree  economy  of  product  with  low  first  cost 
and  suggest  that  adaptations  of  them  can  be  of 
value  in  many  places. 

There  are  many  interesting  jigs  and  fixtures  in  the 
shop  of  the  Jloline  Automobile  Co.,  East  Moline,  111., 
some  of  which  are  illustrated  herewith. 

The  first  fixture,  Fig.  1,  is  for  milling  the  seats  for 

the  connecting  bolt  head  and  nut  and  is  used  in  con- 

The  mandrel  A  lias  a  fairly  deep  groove  B  turned 
near  one  end,  to  receive  the  open  or  C  washer  after  tlie 
connecting-rods  have  been  slipped  into  place.  With  the 
mandrel  in  the  position  shown,  the  rods  are  slipped  over 
the  left-hand  end  one  at  a  time;  and  when  the  three 
are  in  place,  the  mandrel  is  pushed  to  the  left  so  that 
the  open  washer  may  be  inserted  between  the  last 
connecting-rod  and  the  left-hand  mandrel  support.  The 
(lattened  mandrel,  or  locating  bar,  D  is  turned  on  the 

edges  to  fit  the  bore  of  the  small  end  of  the  connecting- 
rods,  holding  them  in  line  and  locating  them  in  the 
fork  of  the  uprights  E  at  the  front  of  the  fixture,  as 
can  be  seen  in  the  loaded  fixture  under  the  milling 
cutter. 

When  the  rods  are  properly  located,  the  nut  F  is 

tightened,  drawing  the  three 
rods  against  the  right-hand 
mandrel  support  by  means  of 
the  open  collar  G  and  holding 

them  firmly  during  the  mill- 
ing operation.  AVhile  the  rods 

in  one  fixture  are  being  milled, 
the  other  fixture  is  loaded,  so 

that  this  makes  practically  con- 
tinuous milling  and  has  proved 

very  satisfactory  after  contin- 
ued use.  Another  milling  fix- 
ture is  shown  in  Fig.  2.  It  is 

for  the  sides  of  the  bearings 

of  the  sleeve  connecting-rods. 
This  fixture  carries  throe  rods 

at  one  setting,  the  sides  being 

milled  by  the  gang  of  four  cut- 
ters //.  A  and  B  show  the 

short  and  long  connecting-rods, 
both  of  which  are  of  bronze 
cast  solid.  One  is  shown  in 

nection  with  a  heavy  knee-tvpe  miller.  There  are  two  position  at  C,  being  centered  by  the  stationary  V-block  
D 

fixtures,  each  holding  three' connecting-rods,  positioned  and  the  movable  V-block  E.  The  screw  F  adjusts  
this 

on  the  table  bv  means  of  a  key  that  fits  one  of  the  table      toward  D,  centers  tlie  rod  and  holds  it  firmly  
in  position 

FIG.   1.    MILLING  CONNECTING-RODS 

FIG.   2.    MILLING  CRANK  BOSSES 

slots.  This  key  is  diret'tly  beneath  the  mandrel  that 

supports  the  large  end  of  the  connecting-rods  while  they 

are  being  nulled.  The  plates  carry  substantial  bearings 

for  the  mandrel  A.    The  operation  is  simple  and  rapid. 

FIG.  3.     MILLING  AND  DRILLING  VALVE  RODS 

V  hile  being  milled.    The  pins  G  locate  the  rod  sidewise. 

A  similar  fixture  is  used  for  both  rods. 

Fig.  3  shows  two 'later  operations  on  the  connecting- 
rods,"^  after  the   bearing  ends  have  been  milled.     The 
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milling  fixture  is  for  facing  the  seats  for  the  bolt  heads  crankshaft  so  as  to  revolve  with  it  and  support  it  against 
and  nuts,  in  a  manner  similar  to  that  of  the  first  fixture  strain.     In  order  to  locate  these  chucks  exactly  opposite 
shown.     The  difference  is  that  the  rods,  as  shown  at  A,  each  other,  for  it  must  be  remembered  that  the  holes  in 
are   slipped  over   the  mandrels  B   and   C  and   held   in  the  chuck  are  eccentric  with  the  lathe  spindle  and  with 
position  by  the  clamp  D,  while  the  gang  of  milling  cutters  the  crankpin  that  is  to  be  turned,  the  rod  D  comes  into 

FIG.    4.    VALVE    CRANKSHAFT    AND    SLEEVES 
FOR  HANDLING 

FIG.    5.    INDEXING    EXTENSION    FOR 
CRANKSHAFTS 

FIG.  6.     SETTING  CHUCKS  IN  LINE 

straddle-mill   two   sets   of   connecting-rods   at   the   same 
time. 

The  rods  are  then  drilled  for  the  bolts,  in  tlie  fixture 
shown  at  the  right,  this  same  fixture  accommodating 
either  the  long  or  short 
rods,  as  may  be  desired.  A 
short  rod  is  shown  at  E 

and  a  long  rod  at  F,  the 
small  end  of  the  rod  fit- 

ting over  a  stud  G,  so  as  to 

hold  the  connecting-rod 
straight  for  drilling.  By 
having  two  sets  of  these 
stop  pins  G  either  rod  can 
be  held  on  the  fixture  in 

any  one  of  its  four  posi- 
tions. The  valve  crankshaft 

that  corresponds  to  the  camshaft  of  a  poppet  valve 
motor  is  illustrated  at  C,  Fig.  4.  The  method  of 

machining  is  interesting  and  involves  several  ingen- 
ious contrivances  in  connection  with  a  Lodge  & 

Shipley  lathe,  which  is  kept  exclusively  for  this  work. 
The  positions  of  the  crankpins  are  all  determined  by 
the  keyway  X,  which  is  used  for  locating  tlie  shaft  in 

the  end  of  the  indexing  bar  A.  The  end  of  the  crank- 
shaft is  slipped  into  the  bar  A  at  D,  Fig.  4,  so  that  the 

keyway  meshes  a  locating  key.  Then  the  nut  E  screws 
on  the  end  of  the  shaft  and  draws  it  tightly  into  place, 
so  that  it  practically  becomes  part  of  the  indexing  bar 
itself.  The  unturned  crankshaft  and  the  indexing  bar 
are  then  pushed  through  the  extension  of  the  lathe 
spindle  shown  at  B,  Fig.  5.  The  wrench  B,  Fig.  4,  locks 
into  the  end  of  the  indexing  bar  by  means  of  a  bayonet 
joint,  making  it  easy  either  to  turn  the  bar  or  to  move 
it  in  or  out  for  successive  crankpin  turnings. 

The  indexing  is  done  by  the  pin  C,  Fig.  5,  fitting  into 
the  holes  of  the  index  bar  and  so  locating  the  position 
of  the  different  crankpins  both  as  to  relative  angles  and 
lengthwise  position. 

In  order  to  support  the  crankshaft  while  turning, 
special  chucks  are  used  on  both  the  headstock  and  the 
tailstock,  as  can  be  seen  in  Fig.  6.  Here  the  crankpin 
A,  which  has  already  been  turned,  is  concentric  with  the 
lathe  spindle.  The  tailstock  spindle  carries  a  chuck  C 

similar  to  the  main  chuck  B,  "both  being  clamped  to  the 

play.     This    is    normally    held    out    of    sight    in    ihe 
chuck  C,  as  can  be  seen  in  Fig.  1,  where  the  end  has 
been  left  sticking  out  in  order  to  indicate  its  position. 

After  it  is  certain  tliat  the  two  chucks  line  up,  as  they 

FIG.  7.    TUKNI.N'G  VALVE  CRANKSHAFT 

do  when  this  bar  enters  both  holes  freely,  the  rod  is 
slipped  back  out  of  the  way,  and  the  crankpin  is  ready 
to  be  turned.  The  turning  is  done  in  the  usual  manner 
by  tools  both  back  and  front,  and  the  work  is  performed 
quickly  and  accurately,  ready  for  the  finish  by  grinding. 

A  line  reaming  fixture  for  the  crank-case  bearing  is 
illustrated  in  Fig.  8.  The  crank  case  is  bolted  face 
doflm  on  this  fixture,  and  the  bearing  caps  are  tightened 

FIG.  8.    FIXTURE  FOR  LINE-REAMING  BASES 

in  position.  The  case  is  held  firmly  on  the  finished  surface 
by  the  clamps  A,  B,  C,  D  and  E,  which  are  especially 
designed  to  suit  this  particular  crank  case,  but  can 
of  course  be  easily  modi  lied  for  any  other  conditions. 
The  somewhat  unusual  feature  of  this  line-reaming 
fixture    is    the    use    of    hardened-steel    bushings    in    the 
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fixture  for  guiding  the  reamers,  so  as  to  insure  accurate 
holes  in  the  crank-case  bearing.  The  line  reamer  is 
driven  by  any  form  of  power  that  may  be  available,  by 
means  of  the  taper  shank  and  tang  at  F. 

The  timing  gear  has  24  holes,  to  allow  it  to  be 
adjusted  in  either  direction  to  secure  just  the  timing 
which  may  be  thought  necessary  by  any  individual  motor 

.'1.  Here  the  fixed  block  is  shown  at  B,  wliile  the 
inovablo  jaw  C  is  hinged.  The  closing  cam  D  is  not 
fastened  to  the  fixture,  but  has  a  projecting  stud  that 
fits  into  a  hole  in  the  projKjr  ])osition.  By  simply 
lifting  this  out  of  the  way,  the  jaw  C  can  lie  easily 
swung  to  one  side  for  taking  out  and  putting  in  the 
work.     This  makes  a  rapid-acting  fixture  for  such  work. 

FIG.  9. HINGED-LID  DRILI.ING  JIG 
FOR  TIMING  GEAR 

FIG.  10. CLAMP  FOR  SLOTTING 
SCREWS 

FIG.  11.    BORING  BOSS  ON 
AWKWARD  LEVER 

owner  or  driver.  This  drilling  is  performed  in  the  jig 

seen  in  Fig.  9.  It  is  of  the  hinge-lid  variety,  the  lid 
B  being  held  in  place  by  a  thumb-latch  C  and  the 
indexing  done  by  the  pin  1).     Six  holes  are  drilled  at 

-c  "'c  c 
FIG.  12.    FIXTURE  FOR  INDEXING  VALVE  CRANKSHAFT 

each  setting;  then  the  lid  is  raised,  the  gear  A  indexed 
aroiuid  one  tooth  by  means  of  tlie  pin  D  and  the  next 
series  of  six  holes  drilled  in  this  way.  Four  settings 
complete  the  operation. 

Two  Cam-Operated  Fixtures 

Two  cam-operated  fixtures  are  illustrated  in  Figs.  10 
and  11.  The  first  is  for  milling  the  slot  in  some  small, 

special,  headless  screws  A .  Two  of  these  are  usually  done 
at  one  setting,  but  the  second  hole  has  been  left  empty 

Fig.  12  shows  a  fi.xturo  for  grinding  the  pins  of  the 
eccentric  shaft  that  actuates  the  sleeve  valves.  This 

operation  can  be  readily  understood  by  referring  to 
Fig.  13,  which  shows  the  complete  shaft  with  its  eight 

crankpins,  alternately  numbered  and  lettered.  The  out- 
side of  the  shaft  is  2.16  in.  and  the  pins  0.998,  with  a 

maximum  of  0.9985.  The  crankpin  bearings  are  1.252 
in.  long.  The  shaft  is  first  ground  2.1375  and  then 
finished  to  the  size  shown. 

The  keyed  end  of  the  shaft  fits  into  the  holder  A, 
Fig.  12,  being  located  by  the  keyway  and  clamped  by 
the  drawbolt  B.  To  locate  the  fixtures  on  the  shaft,  the 

keyway  at  one  end  is  used.  The  center  is  slipped  on 
the  other  end  and  the  whole  mounted  on  a  faceplate, 

indicating  from  the  legs  C  of  the  indexing  fixture.  In 
this  way  perfect  alignment  is  secured  between  the  work 
and  the  fixture.  The  clamp  bolt  B  has  a  section  of  a 
circle  cut  out,  as  shown,  and  is  drawn  against  the  shaft, 

holding  it  firmly.  • 
After  the  work  is  placed  in  the  fixture  and  locked  in 

the  machine,  it  does  not  have  to  be  removed  until  all 
eight  pins  have  been  ground.  To  index  from  pin  to 

pin,  it  is  only  necessary  to  loosen  the  thumb  nut  D  on 
each  end,  lift  the  latch  E  out  of  its  notch  and  revolve 

the  lock  A  by  means  of  the  offset  centerpiece  F,  these 

being  connected  through  the  plate  0.  This  indexing 
must  be  performed  for  each  end.     The  shaft  is  turned 

Section  A-A 

FIG.  13.  THE  COMPLETE  CRANKSHAFT  FOR  OPERATING  VA
LVE 

for  illustration  purposes.  The  screw  is  held  between 

the  fixed  jaw  B  and  the  movable  jaw  C,  which  is  clamped 

by  the  cam,  or  eccentric,  D.  This  is  a  very  simple 
fixture  which  has  worked  out  satisfactorily  in  connection 
with  a  small  hand  miller. 

The  other  cam  fixture,  Fig.    11,   is  for  drilling  and 

reaming  the  large  hub  of  a  rather  awkward-shajjed  lever 

to  the  next  notch  and  the  corresiJonding  pin  ground 

to  suit.  The  notches  are  numbered  from  1  to  8  on  i)oth 

fixtures  to  avoid  mistakes  in  indexing. 

Many  of  these  fixtures  are  applicable  in  otiier  siiops 

where  more  complicated  devices  would  not  serve  the 

purpose  nearly  so  well  and  would  not  be  as  economical to  build. 
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HflKSiged  TiMaimg  Pajpaiaea 
By    FiUNK  V.    DiCKERMAN 

Having  a  number  of  armature  slot  gages  of  various 

sizes  and  tapers  to  make,  I  devised  a  hinged  tilting  par- 
allel, as  shown  in  the  illustration.  The  top  A  is  hinged 

to  base  5  at  C  and  is  tipped  to  the  desired  angle  or  taper 
per  inch  by  the  hardened  slotted  screw  D,  the  rounded  end 
of  which  rests  on  the  plate  E.  Parallel  lines  indexed 
lengthwise  on  the  face  A  aid  in  determining  the  taper  per 

HINGE    TUTTING    PARALLEL 

inch.  By  using  hold-down  grips,  any  angle  from  a  plain 
parallel  to  15  deg.  or  over  and  any  widtli  or  length  within 

its  range  can  be  shaped.  After  carbonizing  and  assem- 
bling, the  top  and  bottom  faces  should  be  ground  parallel. 

The  quickness  of  adjustment,  lightness,  rigidity  and 
range  of  this  tool  make  it  ideal  for  toolroom  use.  The 
dimensions  of  this  size  are  suitable  for  the  average  small 
sha])er.  For  larger  machines  they  could  be  changed  in 

proportion. 

By  William  C.  Haeves 

Half-nuts  similar  to  that  shown  at  A  were  to  be 

produced  in  lots  of  two  hundred.  They  were  of  cast  iron, 
made  large  enough  in  the  center  to  allow  boring  and  tap- 

ping a  full  hole.  The  castings  were  first  ganged  on  a  suit- 
able fixture  and  the  end  faces  straddle-milled  to  size. 

The  two  Tji-in.  pin  holes  were  then  drilled  and  reamed. 
The  half-nuts  were  located  by  these  pin  holes  in  a  turret 
lathe  and  bored  and  tapped,  an  undersized  taper  tap  and 

^^^- 

THE  HALF-NUT  AND  THE  HOB 

fi  finishing  tap  being  used.  The  final  operation — remov- 
ing the  superfluous  half  of  the  nut — was  also  performed 

'..1  gangs  in  a  milling  fixture. 
.The  operation  of  boring  and  tapping,  however,  was 

unsatisfactory;  the  threads  were  rough  and  broken  in 
places,  the  taps  did  not  follow  the  hole,  and  in  addition  to 
the  poor  product  four  taps  costing  about  $10  each  were 
broken  or  worn  out  on  the  first  two  hundred  pieces.  It 
was  decided  that  a  better  means  must  be  devised  for  the 

threading  operation,  and  the  following  successful  method 
was  the  result : 

As  shown,  a  six-spiral  grooved  hob  was  made  straight 
except  for  the  first  inch,  which  was  tapered  0.025  in.  and 

"backed  oiF'  slightly  at  the  top  and  both  sides  of  the 
thread. 

The  job  was  done  in  a  Le  Blond  lathe  with  a  com- 
pound rest.  The  hob  is  held  by  the  large  end  in  the  chuck 

and  indicated  true.  The  fixture  for  holding  the  work 
consists  of  a  90-deg.  angle  plate  with  1%-in.  projecting 
pins  for  locating  the  work  and  a  strap  and  bolt  for 
holding  it.  A  tongue  at  an  angle  of  6  deg.  projects  from 
the  base  of  the  angle  plate  and  fits  the  tool-post  slot. 
This  was  found  to  be  the  proper  angle  to  clear  the  angle 
of  the  thread. 

As  a  half-nut  of  this  form  cannot  be  removed  from  a 
screw  at  right  angles  to  the  axis,  the  hob  could  not  be  fed 
in  square  with  the  lathe  without  injuring  the  thread. 
The  6-deg.  angle  used  in  this  case  gives  the  necessary 
clearance  and  permits  the  hob  to  take  about  an  equal  cut 

on  both  the  90-deg.  and  45-deg.  sides  of  the  thread  each 
time  through.  Six  cuts  are  taken  to  complete  the  job, 
which  occupies  half  the  time  consumed  in  running  two 
taps  through  in  the  turret  lathe.  The  product  is  all  that 
could  be  desired,  and  the  hob,  after  cutting  two  hundred 
half-nuts,  shows  practically  no  sign  of  wear. 

W. 

By  ]\Iichael  L.  Paesay 

Herewith  is  shown  the  design  of  a  counterbore  which 
was  recently  found  to  be  good  for  counterboring  forging.s 
and  castings  where  the  depth  could  not  be  measured  on 

A  OOUNTERBORE 

account  of  the  rapid  production  that  must  be  maintained. 
It  is  also  economical  of  high-speed  steel. 

The  counterbore  is  marked  A  and  is  of  high-speed  steel. 
The  two  collars  B  are  set  for  the  proper  depth  and  are 
threaded  to  lock  on  C,  which  is  a  Presto  shank.  The 
headless  screw  D  holds  the  counterbore  A  in  place.  The 
other  illustration  is  simply  the  same  plan  followed  out  on 
a  No.  4  Morse  shank  counterbore. 
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eaift^res  nn 
sig'sunmig  ttlhie  Noiseless 
By  Frank  A.  Stanley 

SYNOPSIS — The  features  of  design  incorporated 
in  this  typewriting  machine  involve  some  most 
important  principles,  with  a  unique  pendulum- 
controlled  toggle  motion,  whereb^j  a  uniform  degree 
of  pressure  is  applied  through  toggle  action  inde- 
pently  of  the  primary  force  due  to  the  touch  of  the 
operator  upon  the  keys  themselves.  This,  in  con- 

junction with  a  flat  steel  printing  bar  presenting 
a  fixed  surface  for  backing  up  the  paper,  allows  the 
printing  of  the  type  character  upon  the  surface  of 
the  paper  to  be  done  with  a  definite  degree  of  pres- 

sure, due  to  the  control  of  the  type  bar,  which  comes 
to  rest  at  the  moment  of  impact  upon  the  ribbon. 

There  is  something  a  bit  uncanny  about  seeing  a  per- 
son operating  the  keys  of  what  seems  to  be  a  typewriter 

without  the  noise  which  usually  accompanies  it.  The 
novelty  of  the  machine,  as  well  as  the  methods  used  in  its 
manufacture,  make  it  of  special  interest  to  the  mechanic. 

the  process  of  thought  leading  up  to  the  development  of 
this  typewriter  mechanism,  a  number  of  novel  features 
were  evolved,  each  of  them  of  prime  importance  in  the 
construction  of  a  machine  to  operate  noiselessly. 

One  of  these  features  which  at  first  may  seem  parado.xi- 
cal,  is  the  use  of  the  hard-steel  printing  bar  in  place  of  the 
rubber  roll  or  platen,  the  cylinder  being  retained  solely 
for  the  purpose  of  feeding  the  paper,  but  having  of  itself 
absolutely  no  connection  with  the  typewriting  operation. 
Another  feature  incorporated  with  this  is  the  type-bar 
mechanism,  which  with  gradually  accelerated  and  retarded 
motion  carries  the  type  swiftly  forward,  impresses  the 
ribbon  against  the  surface  of  the  paper,  tlien  instantane- 

ously returns  the  type  bar,  the  printing  action  of  the 
type  being  one  of  firm  pressure  instead  of  the  usual  ham- 

mer blow.  This  type-bar  mechanism  is  so  designed  that 
the  printing  pressure  is  uniform,  practically  regardless 
of  the  blow  struck  by  the  operator  upon  the  keys. 

Moreover,  the  construction  permits  such  adjustment  in 
the  assembly  of  the  carrying  mechanism  that  with  uni- 

Fld.S.    1    AND   2. THE   NOISELESS    TYPEWRITER    WHICH   INCORPORATES  A  UNIQUE  PENDULUM-CONTROLLED 
TOGGLE  MOTION 

It  is  generally  a  fairly  easy  matter  after  a  machine 
has  been  perfected  to  explain  its  operation  and  how  it  ac- 

complishes certain  results:  One  part  of  the  mechanism 
does  this  thing,  another  that,  and  there  you  are.  It  is  not 
so  simple  a  matter  for  the  designer  of  a  novel  machine  to 
set  forth  definitely  or  to  visualize  to  himself  at  the  begin- 

ning just  how  he  is  to  proceed  to  accomplish  any  desired 
end. 

Undoubtedly  the  designer  of  the  Noiseless  typewriter, 
which  has  now  been  manufactured  at  Middletown,  Conn., 
in  its  finally  perfected  fonn  for  the  past  two  years,  could 
not  for  a  long  time  determine  to  his  own  satisfaction  just 
what  course  to  follow  to  make  the  rapid  printing  action 
of  hard  steel  type  silent  in  a  typewriter.    But  whatever 

form  action  upon  the  keys  the  requisite  degree  of  pressure 
is  applied  to  suit  the  different  characters  to  be  printed 
upon  the  paper.  In  this  connection  it  may  be  mentioned 
that  the  actual  tension  upon  the  bank  of  key  levers  is 
easily  variable  by  the  turning  of  an  adjust^ible  nut  to 
conform  to  the  individual  ideas  of  various  operators  as  to 
what  they  prefer  for  delicacy  of  touch  in  the  operation 
of  the  keyboard. 

The  operating  control  and  the  method  of  guiding  the 
type  bar  are  such  that  permanency  of  alignment  is  secured 
at  the  actual  point  of  printing.  The  top  and  bottom  of 
the  type  fit  in  the  guide,  through  which  each  type  passes 
and  in  which  it  is  prevented  from  deviating  up  or  down 
or  to  either  side  under  this  guiding  principle.  To  allow  for 



140 AMERICAN    MACHINIST Vol.  45,  No.  4 

various  thicknesses  of  paper  and  for  different  numbers  of 
sheets  in  manifolding  operations,  the  design  embodies  a 

carriage-mounting  system  which  is  adjustable  forward  or 
back — that  is,  toward  or  away  from  the  extreme  fonvard 
point  of  the  type — to  correspond  to  the  total  thickness  of 
paper  placed  in  the  machine.    This  adjustment  is  attended 

FIGS.  3  AND  4.     TYPE-BAR  TOGGLE  AND  TYPE  BAR  WITHDRAWN 

to  by  a  graduated  indicator  at  the  front  of  the  typewriter, 
which  is  set  to  one,  two,  three  or  more  sheets,  in  accord- 

ance with  the  thickness  of  the  paper  itself. 
The  Noiseless  Action 

Briefly  stated,  the  principle  of  the  noiseless  action  is 

that  the  printing-type  character  is  pressed  upon  the  paper 
instead  of  struck  as  with  a  blow.  In  this  respect  it  may 
be  considered  as  practically  identical  with  the  printing 
of  a  character  in  the  printing  press,  where  the  pressure 
is  maintained  mechanically,  when  once  detennined,  and 

not  varied  with  each  type  according  to  the  individual  pres- 

sure of  the  operator's  fingers.  To  secure  this  pressure 
action  under  the  conditions  of  uniformity  referred  to,  the 
mechanism  is  arranged  as  illustrated. 

Of  these  illustrations,  Fig.  1  gives  a  clear  idea  of  the 

general  appearance  and  proportions  of  the  noiseless  type- 
writer. Fig.  2  shows  the  inachine  with  the  top  plate  re- 

moved to  show  the  type-bar  mechanism  and  carriage 
mount.  Figs.  3,  4,  5  and  6  illustrate  clearly  the  type  bar 
and  its  actuating  mechanism  in  vari- 

ous positions  under  the  operation  of  the 
key  levers. 

Pigs.   1   and   2   show  that  the  type 
bars  are  placed  horizontally  and  travel 
radially    toward    a    common     central 
point,  where  they  are  guided  for  fixed 
accuracy  of  position.     The  movements 
of   these    type    bars    are    produced    by 
an  ingeniously  designed  mechanism  which  may  be  called 
a  pendulum  toggle,  and  is  distinctly  outlined  in  Figs.  3 
to  6.    Of  these  views  Fig.  4  shows  the  type  bar  in  extreme 
backward  position ;  Fig.  5  shows  it  with  the  toggle  nearly 
straightened  out  and  its  type  character  therefore  almost  in 
contact  with  the  paper;  Fig.  0  illustrates  the  type  bar  in 
extreme  forward  position  with  the  toggle  joint  dead  on 

-center  line.     With  this  toggle  movement  the  type  bar, 
which  is  very  light,  has  a  free  floating  action,  and  the  bar 
is  always  under  the  control  of  the   pendulum   member 

of  the  toggle,  which  is  shown  at  A  in  the  diagrammatic 
views  referred  to. 

The  adjustable  bracket  B,  upon  which  the  toggle  and 
its  controlling  apparatus  are  mounted,  is  adjustably  at- 

tached to  the  top  plate  of  the  typewriter  at  C  and  con- 
sists of  a  rocker-ann  D,  which  is  attached  by  a  link  E 

to  the  shorter  member  F  of 

the  toggle  motion,  E  carry- 
ing at  its  rear  end  the  small 

pendulum    weight    A,    from 
which  the  mechanism  derives 
its  name  of  pendulum  toggle. 

The  longer  member  G  of  the 

toggle  is  pivoted  to  the  cen- 
tral portion  of  the  type  bar 

H.     The  lower  portion  /  of 
the   rocker-arm  D  is  in  the 
form    of    a    cam    or    wiper, 

which  provides  a  contact  sur- 
face for  the  lever  /,  which  is 

drawn   down   when  the   key 

lever   K  is   depressed   under 

the   touch   of   the   operator's 
hand.  The  connecting  link  be- 

tween the  key  lever  and  J  is 

indicated  at  L,  with  the  nec- 
essary means  of  adjustment. 

The  action  between  the  swinging  arm  J  and  the  rocker 
arm  /  is  a  rolling  contact,  there  being  no  sliding  motion 
whatsoever.    The  curve  on  the  upper,  or  bearing,  surface 
of  I  is  laid  out  to  give  a  rolling  contact  without  sliding 
friction.    When  this  arm  /  is  depressed  under  the  pull  of 
the  key  lever,  the  upright  portion  D  travels  forward  and 
the  pendulum  link  E  forces  the  toggle  open,  carrying  the 
type  bar  //  rapidly  ahead,  as  indicated  in  Fig.  5.    As  the 

FIG.  5.    TYPE  BAR  FORW.A.RD 

toggle  approaches  the  full-open  point,  or  center  line,  the 
motion  of  the  type-bar  race  naturally  diminishes  appre- 

ciably until  it  comes  to  a  dead  stop  with  the  toggle  on 
center,  as  in  Fig.  6.  It  is  obviously  impossible  with  the 
toggle  mechanism  in  this  poj>ition  for  the  type  bar  to  be 
further  advanced.  Therefore,  with  tlie  machine  properly 
adjusted  and  with  the  carriage  set  for  any  given  thickness 

of  paper  or  for  any  given  number  of  the  sheets,  the  de- 
sired amount  of  pressure  is  ajiplied  by  the  type  upon  the 

ribbon  and  paper.    This  pressure  cannot  be  exceeded,  for 
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if  it  were  possible  to  can7  the  toggle  joint  past  the  cen- 
ter line  by  any  device  whatsoever  or  by  abnormal  pres- 

sure upon  the  key  levers,  it  would  bring  the  type  char- 
acter back  from  the  ribbon  rather  than  advance  it. 

A  little  study  of  the  diagrams  in  Figs.  3,  4,  5  and  6 
will  show  just  what  the  pendulum  portion  of  the  toggle 

FIG.   6.     TYPE  BAR  IN  PRINTING  POSITION 

accomplishes  in  the  way  of  applying  a  definite  pressure 
upon  the  type  bar.  The  full  throw,  or  arc,  of  movement 

of  the  rocker-arm  D  is  represented  in  Fig.  3,  D'^  indicating 
the  extreme  forward  movement  of  travel  with  the  pendu- 

lum straightened  out  in  line  with  the  vertical  arm  E. 

The  weight  of  this  pendulum  has  been  accurately  deter- 
mined and  its  mass,  in  conjunction  with  the  length  of 

its  lever  arm,  is  such  that  when  the  rocker  D  is  brought 
forward  through  the  action  of  the  key  lever  upon  the 
cam  surface  /  the  pendulum  ̂ 1  itself  rises  toward  the  ver- 

tical line.  After  advancing  a  certain  distance  the  further 
progress  of  the  type  bar  through  the  opening  of  the  toggle 
joint  is  derived  from  the  momentum  of  the  pendulum  A, 
which  carries  it  forward  until  the  toggle  is  dead  on  the 
center  line,  as  in  Fig.  6. 

Here  the  depressing  lever  J,  which  is  drawn  down  by 
the  action  of  the  key  lever,  is  no  longer  in  contact  with 
the  cam  surface  /  of  the  rocker-ann  D,  the  downward 
travel  of  J  being  limited  by  a  stop  under  the  auxiliary 

ann  M  attached  to  the  key  lever  A'.  To  make  sure  that 
this  pendulum  alone  shall  act  as  the  final  pressure  agent 
in  bringing  the  type  character  against  the  ribbon  and 

paper — that  is,  to  exclude  from  operative  action  the  mo- 
mentum of  connecting  parts  leading  from  the  key  lever 

upward — the  forward  advance  of  the  swinging  arm  is 
stopped  at  the  predetermined  point  D^,  Fig.  3,  by  the 
lug  ̂ Y,  wliich  comes  in  contact  with  the  under  side  of  a 
pad  attached  at  the  front  of  the  top  plate  of  the  typewriter- 

The  return  of  the  type  bar  is  produced  by  the  combined 
action  of  the  tension  spring  shown  and  the  toggle  itself, 
the  members  coining  to  rest  in  the  position  indicated  in 
Fig.  4,  with  the  back  of  the  pendulum  resting  upon  a 
pad  at  the  top  of  the  casing. 

All  the  members  involved  in  this  pendulum-toggle 
mechanism  and  in  the  connecting  apparatus,  from  the 
key  lever  upward,  are  made  of  thin,  tough,  sheet-steel 
stock,  from  which  are  produced  light  parts  which  are  stiff 
and  sufficiently  duraltle  to  withstand  the  wear  and  tear  of 
service  exacting  typewriting. 

Without  going  into  an  elalwrate  explanation  of  each 
feature  of  the  machine,  it  is  of  interest  to  note  the  simple 
but  effective  way  in  which  the  key  levers  are  hung  up  by 
their  rear  hooks  under  the  tubular  support  at  0  and  refer 
to  the  spring  connections  by  which  easy  thougli  definite 
action  of  the  part  is  assured.  Further  attention  may  also 

justifiably  be  called  to  the  layout  of 
the  contact  curves  on  rockers  ./  and  /, 
which  are  actually  very  accurate  cam 
surfaces  giving  a  true  rolling  contact 
where  the  slightest  sliding  friction 
would  be  a  positive  objection.  Not  only 
are  these  curves  laid  out  graphically  to 
assure  the  desired  contact  under  roll- 

ing motion,  but  elaborate  tests  have 
been  made  after  the  completion  of 
the  manufacturing  tools  to  test  these 
members  under  obser\'ation  to  deter- 

mine the  accuracy  of  this  rolling  move- 
ment. Similarly,  the  dimensions  of 

pendulum  A  and  of  all  other  parts  of 
the  toggle  mechanism  have  been  deter- 

mined with  precision  to  assure  a  very 

rapid,  positive  action  to  produce  the 
gradually  accelerated  and  retarded  mo- 

tion desired  in  sliding  the  type  bar 
into  action  and  bringing  it  to  rest  with  the  character 
against  the  surface  of  the  paper  and  other  desirable  fea- 

tures of  operation. 

The  pressure  normally  rt'(juircd  to  print  a  full-faced 
character  on  a  sheet  of  paper  is  naturally  very  much  more 
than  that  required  for  the  small  area  of  a  punctuation 
point,  say  a  period  or  a  comma.  If  these  characters  were 
hammered  home  against  the  ribbon  and  paper  under  a 
system  of  hammer  blows  of  approximately  unifonn  inten- 

sity, the  broader-faced  characters,  like  some  of  the  capi- 
tals, would  produce  a  satisfactory  impression  upon  the 

paper,  while  the  characters  of  small  area,  like  the  punctu- 
ation marks  referred  to,  would  be  driven  clear  through 

the  paper,  the  degree  of  impression  or  embossing  upon  the 
back  of  the  sheet  varying  very  nearly  in  exact  proportion 
to  the  area  of  the  type  character  itself. 

However,  under  the  system  here  applied  there  is  no 
hammer-blow  action.  The  contact  of  the  type  character  is 
that  of  an  evenly  applied  pressure,  the  intensity  of  which 
has  been  established  in  the  assembling  of  the  machine 

FIG.   7.    THE  POINT  WHERE  THE  PRINTING  IS  DONE 

SO  that  with  the  toggle  joint  straightened  fully  out  and 
the  type  characters  in  their  extreme  forward  position  each 
of  the  characters  prints  equally  upon  the  paper. 

Each  type  bar  as  it  is  carried  forward  is  passed  into  a 

positive  guide  that  holds  it  top  and  bottom  so  that  devia- 
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tion  from  true  alignment  is  impossible.  Few  people  out- 
Bide  of  professional  printers  realize  what  a  small  actual 

deviation  in  tvpe  alignment  is  necessarj'  to  produce  on 
the  printed  sheet  a  condition  indicating  a  Dad  lack  of 
alignment.  A  thousandth  of  an  inch  deviation  is  ordinar- 

ily very  conspicuous,  and  two  or  three  thousandths  with 

a  clear-faced  type  will  often  appear  to  be  a  real  lack  of 
alignment  of  V„  in.  or  greater.  Similarly  with  the  type- 
^vritten  sheet,  even  the  most  minute  deviation  from  ver- 

tical alignment  is  instantly  detected  and  in  the  human  eye 
ordinarily  magnified  considerably  over  its  actual  devia- 
tion. 

How  positive  alignment  is  maintained  at  all  times  on 
the  Noiseless  machine  will  be  understood  from  Figs.  4,  5,  6. 
7  and  8.    The  former  illustrates  the  manner  in  which  the 

FIG.  8. METHOD  OP  LOCKING  TYPE  BAR  AT  POINT 
OP  PRINTING 

maintains  always  a  suitable  surface  for  feeding  the  paper 
uniformly  through  the  machine. 

At  this  point  it  may  not  be  out  of  place  to  make  brief 
reference  to  the  method  by  which  the  carriage  with  the 
flat  printing  platen  is  brought  forward  or  moved  backward 
to  suitable  position  to  accommodate  varying-  numbers  of 
sheets  of  paper,  or  paper  varying  in  thickness,  as  is  often 
the  case  with  different  classes  of  correspondence.  Refer- 

ring to  Fig.  4,  it  will  be  seen  that  the  carriage  indicated 
diagrammatically  at  P  operates  upon  ball  bearings  in  a 
guide  supported  by  a  bracket  called  the  center  tie,  an 
adjustable  member  fitted  transversely  of  the  typewriter 
frame  and  adjustable  forward  and  back  by  the  indicator 
screw  at  the  front  of  the  machine.  In  its  adjustment  for- 

ward or  back,  while  moving  smoothly  under  the  action 
of  the  adjusting  screw,  it  at  the  same  time  retains  the 
rigidity  desirable  for  properly  supporting  the  carriage 
and  connecting  parts.  The  indicator  screw  and  dial  will 
be  noticed  at  the  front  of  the  machine  in  Fig.  1. 

Whatever  adjustment  is  made  in  the  position  of  the  cen- 
ter tie  and  carriage  to  provide  for  the  requisite  num- 
ber of  sheets  of  paper,  the  type  bar  is  always  locked 

at  the  point  of  printing,  as  in  Fig.  8.  In  its  construction 
the  type  bar  itself  rests  upon  a  hardened  and  ground  steel 
plate,  and  at  the  top  is  guided  against  lifting  by  the  top 
plate  R,  Fig.  4.  The  center  guide,  Fig.  8,  receives  the  cen- 

tral one  of  the  group  of  28  radially  disposed  bars  at  right 
angles,  and  the  type  is  therefore  the  width  of  the  opening 
in  the  guide  itself.  The  other  members  of  the  set  of  type 
bars  all  come  in  at  an  angle  greater  or  less,  according 
to  the  distance  from  the  central  member  of  the  group. 

FIGS.   9  TO  11.    IMPORTANT  STAGES  IN  THE  PROCESS  OP   ASSEMBLING  THE  TYPEWRITER 

flat  printing  bar  is  extended  across  the  full  face  of  the 
rubber  platen,  but  in  front  of  it,  so  that  the  paper  to  be 
written  upon  as  it  is  fed  around  by  the  roller  is  carried 
outside  of  this  bar,  presenting  a  flat  surface  to  the  inked 
ribbon  and  type.  The  steel  printing  plate  cannot  wear 
under  the  action  of  the  type  bars  upon  the  paper ;  nor  does 
the  rubber  roll,  as  it  is  used  solely  for  feeding  of  the  paper. 

An  important  feature  at  this  point  relates  to  the  pres- 
ervation of  the  rubber  roll  itself,  which,  serving  always 

as  a  paper-feeding  device  and  never  for  a  printing  platen, 

The  thickness  of  the  type  at  the  point  of  contact  in  the 
guide  must  therefore  be  determined  according  to  the  angle 
at  which  the  type  bars  operate.  These  angles  have  all 
been  figured  out  and  the  type  for  each  character  is  ground 
to  an  al)Solute  thickness,  so  that  when  pas.<ed  in  at  thf 
given  angle  it  will  fill  the  guide  and  be  correctly  sup- 

ported against  being  thrown  out  of  alignment. 
In  connection  with  the  type  bars  there  are  two  inter- 

esting features  which  are  brought  out  clearly  in  the  illus- 
trations and  which  may  be  referred  to  briefly  in  this 
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article.  It  will  be  seen  from  Figs.  4,  5  and  C,  that  the  type 
is  riveted  to  the  type  bars  in  such  a  manner  that  it  can- 

not become  loosened  or  work  out  of  alignment;  further- 
more, each  type  is  made  with  a  protecting  shoulder  that 

projects  sufficiently  to  make  it  impossible  for  two  or  more 
bars  to  come  in  collision  so  as  to  injure  the  type  faces 
themselves.  These  features,  in  conjunction  with  the  fact 

that  the  type  is  properly  hardened,  assure  in  every  pos- 
sible way  accuracy  of  impression  and  make  really  a  per- 

NOTE.  Dimensions  shown  are  finished  Dimensions 

■  /.955"- 

0.028  x/^   Tempered 

■     5.685' 

FIG.  12.    TYPE  BAR  BLANK 

manent  element  of  each  type,  so  that,  incorporated  with 
fixed  alignment,  it  is  an  indestructible  type. 

It  will  be  seen  from  the  general  views,  that  the  mech- 
anism of  this  machine  is  entirely  inclosed  except  for  cer- 

tain parts  at  the  end  of  the  carriage  platen.  The  type  bars 
themselves,  the  type,  the  connecting  toggles,  the  key 
levers,  the  ribbon  motion,  the  escapement  action,  the 
spring  barrel  for  the  carriage  feed  and  the  attendant 
mechanism  are  all  covered  in  by  neatly  designed  plates. 

The  important  members  of  the  typewriter  and  the  gen- 
eral process  of  building  it  up  are  pretty  well  shown  in 

Figs.  9  to  11,  inclusive.  These  might  well  be  called 

the  six  high  points  in  the  process  of  assembling  the  ma- 
chine. There  are  of  course  a  great  many  intermediate 

phases,  but  these  give  a  clear  idea  of  the  general  line  of 
progress  in  the  process  of  building  up  the  complete 
typewriter. 

Fig.  9  shows  the  frame  put  together,  for  this  frame  is 

made  of  two  separate  side  plates — right  and  left — a  rear- 
frame  brace,  front-frame  brace  and  a  part-frame  tie. 
These  parts  are  firmly  fixed  together  by  screws  and  dowel 
pins,  none  of  which  are  visible  in  the  finished  machine, 
so  that  to  the  unsophisticated  observer  the  frame  appears 
to  be  one  solid  casting.  The  so-called  front  and  rear 
combs  for  guiding  the  key  levers  and  connecting  mechan- 

isms are  also  shown  in  position,  as  are  certain  other  parts. 
This  and  Fig.  10  show  the  accurately  machined  guide  for 

receiving  the  center  tie,  which  carries  the  typewriter  car- 
riage. This  guide  and  the  center  tie  which  it  receives 

and  which  is  shown  in  the  background  in  Fig.  10  are 
machined  and  fitted  up  with  the  same  care  that  would  be 

given  to  a  precision  machine-tool  slide.  These  guiding 
surfaces  in  reality  constitute  the  working  points  for  a 

great  many  subsequent  operations  in  the  machining  of  the 

respective  castings.  The  general  character  of  the  center 

tie  in  Fig.  10  will  be  apparent,  and  this  view  also  repre- 
sents the  ajjpcarancc  of  the  frame  after  the  key  levers 

have  been  put  in  place. 

Fig.  11  shows  a  further  extension  in  the  assembling 

process,  where  the  top  plate  is  attached,  the  center  tie  is 

in  place  at  the  rear,  and  the  type-bar  plate  and  guide  are 

also  in  position.  The  to])  plate,  as  indicated,  is  slotted 

radially  to  receive  the  different  type-bar  carrying  brackets. 

Various  im])ortant  details  required  in  the  construction 
of  these  typewriters  are  illustrated  in  these  half-dozen 
views,  as  they  appear  before  assembling  in  the  machine 
itself.  Some  tools  and  ijrocesscs  devised  for  the  pro- 

duction of  these  parts  remain  to  be  discussed  at  some  later 

period. It  may  be  well  here  to  call  attention  to  the  fact  that  the 
machine  is  of  the  double-shiit  typo ;  that  is,  all  characters 
are  combined  on  three  rows  of  keys,  and  there  are  three 
characters  on  each  type  face,  so  that  with  this  compact 
form  of  keyboard  a  corresponding  diminution  in  the  num- 

ber of  type  bars  is  obtained.  The  carriage  is  merely 

shifted  up  for  capitals,  down  fo;'  nomerals  and  remains 
central  for  lower  case,  or  small  letters. 

The  general  method  of  mounting  tha  type-bar  mech- 
anisms, the  adjusting  screws  and  clamps  for  securing 

them  in  the  assembling  process  at  the  desired  distance 
from  the  point  of  printing  are  clearly  shown.  The  cast- 
iron  top  plate  already  referred  to  carries  a  hardened  and 
ground  steel  guide  plate  for  supporting  the  under  side  of 
the  type  bars  as  they  slide  back  and  forth.  There  is  also 
attached  to  this  top  plate  an  inverted  comb  in  the  form 
of  an  arc  for  guiding  the  sliding  type  bars  against  lateral 
deviation  from  true  radial  travel.  This  comb  is  primarily 
to  control  the  movement  of  the  type-bar  body,  the  type  it- 

self having  an  absolute  guide  at  the  point  of  printing 
for  both  lateral  and  vertical  alignment. 

Directly  over  this  is  another  arc-shaped  member  or 
segment,  known  as  the  type-bar  plate.  This  is  a  gray- 
iron  casting  and  forms  a  cover  and  top  guide  for  the  body 

of  the  type  bars.  To  this  segment-shaped  casting  is  se- 
cured a  steel  plate  extending  over  the  front  of  the  type 

bars  and  forming  at  its  extreme  forward  point  the  lateral 
alignment  guide  for  the  type  itself.  The  lower  guide  for 
the  type  is  an  auxiliary  part  attached  to  the  inner  point 
of  the  top  plate  proper,  as  illustrated  in  Fig.  8.  These 
various  members  are  all  shown  conspicuou.sly  in  some  one 
or  other  of  the  different  views  illustrating  this  article. 

Pkoportions  ok  Pakts 

While  it  is  not  the  intention  to  here  enter  into  a  descrip- 
tion of  any  of  the  manufacturing  processes  under  which 

this  machine  is  made,  it  may  not  be  out  of  place,  in  order 

to  give  a  definite  idea  of  the  proportions  of  the  mechanism 
for  rapid  operation  of  the  type  bars  forward  and  back, 
to  show  a  detail  of  the  bar  itself.  There  are  28  of  these 

bars  in  each  typewriter,  all  made  exactly  to  the  same 
dimensions,  as  in  Fig.  13.  This  shows  general  overall 
dimensions,  also  illustrating  the  manner  in  which  the  bar 
is  lightened  by  blanking  out  the  greater  portion  of  the 
center.  The  material  is  0.028  in.  in  thickness  by  1^  in. 

wide  and  is  of  tempered  band-saw  steel. 
A  fair  indication  of  the  lightness  of  tliese  parts  is  found 

in  the  fact  that  30  of  them  are  blanked  from  a  single 

pound  of  stock.  The  finished  weight  of  the  bar  is  even 
less  than  half  of  this  after  the  central  portion  has  been 

blanked  out  from  the  body,  and  the  top,  bottom  and  ends 

formed  to  size. 

Heat  Treatment  of  Carbon-Steel  locomotive  axles  was  made 

the  subject  of  a  paper  presented  before  the  American  Society 

tor  Testing  Materials  in  which  the  author  pointed  out  that 

the  generally  accepted  theory  that  a  water-quenched  carbon- 
steel  forging  win  have  a  higher  tensile  strength  and  greater 

reduction  of  area  for  the  same  elongation  than  a  similar  forg- 

ing which  has  been  oil  quenched  was  not  consistently  borne 

out  by  the  results  of  conducted  tests,  individually,  except  as  to 
elastic  limit. 
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UsE 

By  Egbert  Mawson 

SYNOPSIS — On  this  and  its  companion  page  are 
shown  jigs  for  machining  some  of  the  smaller  parts 
of  a  turret  lathe.  These  tools  are  of  simple,  rugged 
construction.  In  each  case  the  drilling  operations 
follow  the  milling.  By  such  a  procedure  it  is  pos- 

sible to  have  a  fixed  surface  for  locating  purposes, 
which  is  found  a  decided  aid  in  producing  inter- 

changeable results. 

On  page  1007,  Vol.  44,  was  described  a  turret  lathe 
made  by  the  Blake  &  Knowles  Steam  Pump  Works,  East 
Cambridge,  Mass.  Some  of  the  tools  for  machining  parts 
for  this  lathe  were  shown  on  page  54.  In  this  article  are 
shown  and  described  jigs  for  other  parts  of  this  machine 
tool  with  the  necessary  details  of  design,  construction 
and  production  to  suggest  other  application. 

The  jig  used  in  drilling  the  back  arm  bracket  employs 
two  dowel  pins  that  fit  into  cored  slots  in  the  casting 
as  the  locating  means.  Thumb-screws  and  knurled-head 
screws  are  tightened  against  the  casting  to  hold  the  jig 
in  position.  The  jig  for  machining  the  swivel  block  is 
of  the  box  type.  The  casting  slides  in  from  the  end 
against  a  stop.  The  piece  is  then  readily  located  by  a 
tongue  that  fits  inside  of  a  machined  groove  in  the 
swivel  block. 

The  tool  for  drilling  the  cam  bracket  is  provided  with 
a  cover.    After  the  milled  casting  has  been  placed  in  the 

jig  and  forced  against  stop  surfaces  with  screws,  the  cover 
is  dropped  down  and  held  with  a  thumb-nut.  The  tool 
is  then  ready  for  use.  The  swing-arm  jig  is  of  the  open 
type.  The  casting  is  slid  over  a  pin  that  fits  into  a 
previously  bored  hole.  The  outer  end  of  the  piece  is 
pushed  against  a  stop  with  a  setscrew,  and  the  casting 
is  held  in  position  with  an  open-sided  washer  and  nut. 

FIG.   8.    JIG   FOR  SWINGING   ARM 

Fig.  2  Fig.  4  Fig.  6 

DRILLING  JIGS  USED  IN  MACHINING  TURRET-LATHE  PARTS.  WITH  WORK  SHOWN  IN  POSITION 

FIGS.    2    AND    2-A 
Operation — Drilling  and  reaming  the  back-arm  bracket, 

Fig.  1.  The  jig  Is  located  on  the  casting  by  means  of  two  pins 
that  fit  into  cored  slots.  Two  thumb-screws  on  the  upper 
surface  hold  the  Jig  in  position.  Two  plungers  on  the  lower 
surface  assist  in  holding  the  jig  against  machining  strains. 

Holes  Machined — Three  5.5 -in.  drilled  and  one  1^-in.  spot- 
drilled  and  reamed.  The  latter  hole  is  then  counterbored  to 
1%  in.  for  '^  in.  deep. 

FIGS.    4    AND    4-A 

Operation — Drilling  back-arm  swivel  block,  Fig.  3.  The 
milled  casting  is  slid  in  from  the  end  of  the  jig  to  a  stop 

pin.  The  casting  is  located  by  tongues  2,',  in.  apart,  which 
fit  into  the  milled  slot.  Two  thumb-screws  tightened  on  the 
part  hold  it  in  position. 

Holes  Machined — Three  J3-in.  drilled  and  two  iJ-in.  drilled. 
The  latter  holes  are  tapped  with  %-in.  U.S.S.  threads  out  of 
the  jig. 

FIGS.    6    AND    6-A 

Operation — Drilling  carriage  hook  latch  and  forming  cam 

bracket.  Fig.  5.  The  milled  casting  is  located  in  a  V-sur- 
face  and  forced  back  by  means  of  setscrews.  The  cover  is 
then  swung  down  and  locked  with  a  wing-nut.  A  knurled- 
head  screw  tightened  on  the  casting  and  passing  through  the 
cover  assists  in  holding  it  during  the  drilling  operation. 

Holes  Machined — Five  J* -in.  drilled  and  two  Ms -in.  spot- drilled   and    reamed. 

FIGS.    S    AND    8-A 

Operation — Drilling  back-arm  swinging  arm^  Fig.  7.  The 
casting  is  placed  on  a  3>4-in.  pin  that  fits  into  a  previously 
bored  hole.  The  end  of  the  piece  is  then  swung  against  an 

adjustable  stop  with  a  thumh-.'^crew.  An  open-sided  washer 
and  nut  hold  the  casting  firnily  in  the  fi.xture  during  the 
operation. 

Holes  Machined — One  IJ-in.  drilled  and  one   31 -'n.  driUed. 



July  27,  1910 A  M  E  K  1  C  A  N    xM  A  C  H  I N I  S  T 
145 

DETAILS  OF   DRILLING   JIGS   USED   IN  MACHINING  TURRPT-LATHE  PARTS 
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Crsisa®®  a,inid  InlsifiTaaiaea's 

By  J.  A.  FuRER* 

On  account  of  the  peculiar  nature  of  the  ground  on 
which  the  forge  shop  at  the  naval  station,  Pearl  Harbor, 
Hawaii,  is  built,  the  customary  construction  for  the 
foundation  of  heavy  cranes  and  steam  hammers  could 
not  be  followed.  The  formation  underlying  the  surface 
crust  in  the  locality  of  the  forge  shop  consists  of  coral 

I     .,  ■i-t-t-t-h-i--<--'--iF'*-H .   ■  fi   ,  I    I     I     I     1    'p;!..- J 
:     'Tn--,-'--i-X-r-A >    ti'  ̂  J-  ̂   -'  -  f  -  L  _  •^^-ijj.i.^n 

.  Center  Line 

bii--^  J'-//' --->!< -■ 
l<-   a-5'--- 
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FIG.    1,    PLAN    OF    CRANE    FOUNDATION 

sand,  into  which,  after  tidewater  level  is  reached,  a 

l^-in.  iron  rod  can  be  pushed  by  one  man  to  a  distance 
of  30  ft.  without  appreciable  resistance.  The  very  long 
piles  that  would  have  been  required  for  supporting  the 
iiammers  and  cranes  M'ould  have  been  difficult  to  drive 
inside  of  the  shop.  The  coral  sand,  however,  although 
ajjparently  offering  little  more  resistance  to  the  penetra- 

tion of  a  rod  than  quicksand,  has  nevertheless,  con- 
siderable supporting  power  if  machine  foundations  are 

spread  sufficiently  and  if  they  are  reinforced  so  as  to 
avoid  fracture  due  to  uneven  settling. 

The  most  difficult  foundation  to  deal  with  was  tlie 

one  for  a  10-ton  revolving  pillar  crane  serving  a  large 
forging  press.  As  this  crane  is  of  the  unsupported 
pillar  type,  the  foundation  is  called  on  not  only  to  carry 
the  load  but  also  to  resist  upsetting  moments.  As  the 
crane  has  a  radius  of  25  ft.,  the  upsetting  moments  are 
considerable  under  full  load.  The  casting  for  the  pivot 

bearing,  as  will  be  noticed  from  the  plan  of  the  founda- 
tion. Fig.  1,  is  13  ft.  6  in.  below  floor  elevation.  The 

diameter  of  the  side-thrust  roller  path  is  7  ft.  9  in. 
The  crane  builder  recommended  a  plain  concrete 

foundation  17  ft.  deep  by  26  ft.  in  diameter  at  the  base. 
A  sketch  of  the  foundation  that  was  recommended  is 

shown  in  Fig.  2.  It  is  given  so  that  it  may  be  com- 
pared with  the  reinforced-concrete  foundation  actually 

installed. 

Reinforced-concrete  construction  was  adopted  for  two 
reasons:     First,  the  cost  of  a  plain  concrete  foundation 

would  have  been  considerably  higher  than  that  of  the 
reinforced  design,  as  the  latter  contains  only  72  cu.yd. 
of  concrete  against  276  cu.yd.  in  the  former.  The 
cost  of  excavation  and  formwork  would  also  have 

been  correspondingly  greater  for  the  larger  foundation. 
Second,  the  nonreinforced  foundation  would  have  been 
so  large  as  to  interfere  with  other  foundations  and 
with  the  footings  of  the  building  columns  in  its  vicinity. 

The  minimum  thickness  of  the  walls  of  the  rein- 
forced foundation  is  2  ft.  9  in.,  as  shown  in  Fig.  1. 

Tins  thickness  could  have  been  made  somewhat  less  so 

far  as  strength  is  concerned,  but  was  adopted  so  as  to 

insure  water-tightness  for  the  protection  of  the  pivot 
bearing.  The  water  line  at  mean  low  tide  is  only  10  ft. 
below  floor  grade,  thus  keeping  a  considerable  portion 
of  the  foundation  wet  continuously. 

As  it  was  desirable  to  keep  the  size  of  the  excava- 
tion as  small  as  possible,  the  work  was  laid  out  with 

the  object  of  dispensing,  if  practicable,  with  an  outer 
coffer-dam  in  addition  to  an  outer  form.  On  excavating 
the  hard  .surface  crust  to  a  depth  of  about  8  ft.  it  was 
found  that  the  sides  stood  up  well.  The  hole  was  then 
tiimmed  to  octagonal  shape,  and  sheet  piles,  consisting 
of  4xl2-in.   planks,  were  driven  as   shown  in   Fig.   3. 

-  -25'-0" Reach  -      -  -  ->. 

Maximum  Hook  Travel 

:| 

-  ~  J  a    H-jr  lontal  Reaction      ̂   "  '■ 
in  Rollers    ̂ 8,5O0  Lb  each 

Monzonfa!  Reaction on  Pin  4Z,000Lb 

Verfical  Load 

•Naval  constructor. 

I  ,    verricai  Loaa 

|<   26:o"D,cm  -  -  J   ""  P"^  72.000  Lb 

FIG.  2.  CRANE  FOUNDATION  AS  RECOMMENDED 

These  sheet  piles  served  the  purpose  of  an  outer  form. 
Two  octagonal  brace  rings  made  of  8xl0-in.  timbers, 
reinforced  at  the  corners  by  steel  butt  straps,  were  used 
to  keep  the  coffer-dam  from  collapsing. 

One  ring  was  kept  near  the  bottom  of  the  excavation 
as  the  work  progressed,  while  the  other  was  held  at 
about  floor  elevation.  The  digging  of  the  hole  was 
followed  up  by  driving  the  sheet  piles  so  as  always  to 
keep  the  points  embedded  about  2  ft.  below  the  bottom 
of  tlie  excavation,  thus  adding  to  the  security  of  the 
coffer-dam  against  collapse.  For  driving  the  piles  a 
whip  was  rigged  from  the  bridge  crane  overhead,  to 
which  was  attached  a  heavy  timber  that  served  as  a 
ram,  as  shown  in  Fig.  3.  Sheet  piles  19  ft.  long  were 
used.  These  were  well  pointed  and  were  driven  without difficulty. 

The  excavated  material  was  hoisted  out  in  coal  buckets 

by  means  of  the  bridge  crane  and  was  dumped  directly 

into  cars.  A  6-in.  motoi'-driven  centrifugal  pump  had 
to  be  kept  running  continuously  to  keep  the  excavation 
free  from  water.  When  the  work  had  been  carried  to 

the  designed  depth,  several  sheet  piles  were  removed 
temporarily  so  that  a  vertical  cut  could  be  made  leading 
to  a  sump  at  the  bottom  for  keeping  the  hole  drained 
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wliile  placing  the  concrete.  The  bottom  of  the  excavation 
was  then  filled  to  a  depth  of  8  in.  with  2  in.  of  broken 
stone  to  assist  the  drainage.  Large  holes  were  also  bored 
in  the  sheet  piles  opposite  the  sump  for  the  same  purj^se. 
The  Salty  seepage  water  was  in  this  manner  kept  away 
from  the  concrete  to  permit  setting  for  a  few  hours. 
The  drainage  pump  was  kept  in  o]>eration  while  pouring 
the  concrete  and  for  al)0ut  four  hours  afterward. 

After  the  sump  had  been  completed  and  the  fill  of 
crushed  stone  had  been  made,  the  reinforcing  steel  was 

placed.     The  •  lower  rings  were  blocked  up  6  in.  above 

and  clumsy  to  handle  if  made  in  one  piece.  The  overall 
dimensions  of  the  fonii  were  1"^  ft.  (i  in.  high  by  7  ft. y  in.  ill  diameter.  It  would  have  been  much  more 
difficult  to  place  the  concrete  properly  at  the  bottom, 
particularly  in  view  of  the  interference  from  the  rein- 

forcing rods,  had  the  entire  form  been  in  position. 
Thorough  ramming  would  have  been  impossible,  and 
there  would  probably  have  been  some  separation  of  the 
stone  from  the  mi.xture,  due  to  the  height  of  the  drop. 
The  concrete,  in  view  of  the  water-tight  requirement, 
had    to    be    placed    carefully    and    rammed    thomutrhly. 

FIG.  3.  DRIVING  SHEET  PILES  FOH  OUTER       FIG.  4.  UPPER  AND  LOWER  SECTIONS  OF  INNER  FORM 
FORM  OP  CRANE  FOUNDATION  FOR  TTr.LAR  CRANK 

FIG.  5.  LOWER  HALF  OF  FORM  ANCHORED  READY 
FOR  POURING  CONCRETE 

FIG.  6.  CENTERING  THE  ROTATING  RACK 
FOR  PILLAR  CRANE 

the  bottom,  and  the  radials  were  wired  to  them.  From 
the  sketch  it  will  be  noticed  that  the  radials  are  bent 

up  so  as  to  become  the  vertical  reinforcing  rods  in  the 
side  walls.  The  side  rings  were  then  wired  to  the 
radials  for  about  half  the  distance  up  from  the  bottom. 

The  inner  fonn  was  built  in  two  sections,  as  illustrated 
in  Fig.  4.  There  were  several  reasons  for  following 
(his  procedure  rather  than  building  flie  complete  form 
in  the  excavation.  In  the  fi:st  place  the  form  could  be 
built  much  more  cheaply  on  the  shop  floor.  It  was  made 
in  two  sections,  because  it  would  have  been  very  heavy 

The    difficulty  of   anchoring  the   form   if  made   all   in 
one  piece  would  also  have  been  considerable. 

The  lower  half  of  the  form  was  made  sufficiently  high 
to  bring  the  joint  between  the  upper  and  lower  sections 

well  above  the  water  line,  so  as  not  to  expose  the  result- 
ing joint  in  the  concrete  to  seej)age.  This  section  may 

be  seen  at  the  left  in  Fig.  4.  It  will  be  observed 
that  the  anchor  bolts  for  the  pivot  casting  were  secured 
to  the  bottom  of  this  section.  Before  placing  this  half 
of  the  form  the  botto,m  octagonal  brace  ring  was  slipped 

up  to  a  point  about  18  in.  above  the  Joint  between  the 
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two  sections.  A  trap  door  was  provided  in  the  bottom 
of  the  form,  so  that  the  concrete  could  be  well  puddled 
around  the  anchor  bolts  from  the  inside.  After  the  con- 

crete had  been  poured  to  this  depth,  the  trap  was  closed 
and  nailed  down.  Fig.  5  shows  this  half  of  the  form 
anchored  in  place  ready  for  pouring. 

The  mixture  iised  for  the  water-tight  section  of  the 
foundation  was  1  part  cement,  2  parts  sand,  31/2  parts 
of  crushed  stone.  To  this  was  added  10  per  cent,  by 

volume  of  hydrated  lime,  further  to  insure  water-tight- 
ness. 

After  the  lower  portion  of  the  foundation  had  been 
poured,  it  was  allowed  to  set  thoroughly  before  the 
bracing  that  anchored  the  lowf>v  half  of  the  form  was 
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■  -  5-6-  -  - 
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FIG.  7.,    FOUNDATION  FOB 
1.100-LB.  HAMMER 

Half  Section  E-F        Half  Section  S-H 

FIG.    8.    FOUNDATION   FOR 
2,500-LB.   HAMMER 

removed.  The  upper  surface  of  the  concrete  was  then 

wire-brushed  and  roughened,  so  as  to  insure  a  good  bond 
with  the  fresh  concrete.  The  upper  half  of  the  fonn 
was  bolted  to  the  lower  section  after  having  been  lined 
up  carefully  from  below.  Just  before  pouring,  dry 
cement  was  sprinkled  over  the  joint  surface.  The  upper 
half  of  the  foundation  was  poured  with  a  1 :  31/4 : 6 
mixture,  and  the  whole  foundation  was  allow;ed  to  stand 
three  weeks  before  the  forms  were  removed.  In  rein- 

forced-concrete  constriTction  it  is  always  well  to  allow 
three  weeks  for  setting,  if  that  much  time  can  be  spared, 
before  stressing  the  concrete,  so  as  not  to  impair  the 
bond  between  the  steel  and  the  mixture.  The  form  was 

removed  piecemeal,  to  prevent  injury  to  the  concrete. 

The  foundation  was  found  to  be  perfectly  water-tight 
on  removing  the  fonns,  except  for  slight  leakage  around 
the  anchor  bolt^  of  the  bottom  casting.  These  bolts  had 
been  placed  in  pipe  sleeves,  as  may  be  seen  from  Fig.  4, 
<o  as  to  allow  for  slight  springing  in  connection  with 
lining  up.  After  grouting  around  the  bolts  and  under 
the  casting,  all  traces  of  leakage  disappeared. 

The  thrust  ring  at  the  top,  which  carries  also  the 
rotating  rack  of  the  crane,  was  placed  approximately 
concentric  with  the  foundation.  A  plank  was  then 
secured  across  the  top,  as  illustrated  in  Fig.  6.  A  hole 
that  had  been  bored  in  the  plank  at  approximately  the 
center  of  the  ring  was  covered  with  a  sheet  of  tin,  and 
on  it  the  exact  center  of  the  ring  was  scribed.  A  small 
hole  was  punched  through  the  tin  at  this  point,  through 

which  a  plumb  line  was  dropped.  Tlie  necessary'  adjust- 
ment between  the  ring  and  the  bottom  casting  was  then 

readily  made,  so  as  to  insure  concentricity.  The  bottom 
casting  and  the  thrast  ring  were  grouted  and  allowed 
to  set  before  installing  the  crane. 

The  difficulty  in  arriving  at  a  satisfactory  design  for 
steam-hammer  foundations  lies  in  the 
numerous  assumptions  that  must  be 
made  in  the  empirical  formulas  used 
to  get  at  the  probable  load  which  the 
foundation  must  stand.  Where  it 

is  possible  to  use  piles  to  support  the 
anvil  foundations,  the  simplest  and 
best  practice  is  to  drive  a  sutficient 
number  of  piles  to  insure  no  settling, 
even  when  the  tup  is  allowed  to  strike 
the  bare  anvil  at  full  stroke.  No 
steam  hammer  should  ever  be  treated 

that  way,  but  it  is  the  correct,  because 
the  safest,  assumption  to  make.  Even 

after  making  this  assumption  the  en- 
gineer cannot  in  the  drafting  room  lay 

out  the  number  of  piles  that  should 

go  into  the  foundation;  but  after  lo- 
cating the  foundation  he  can  drive  one 

or  two  test  piles  and  from  the  data 

ascertained  determine  upon  the  num- 
ber necessary  to  carry  the  load  under 

the  most  severe  service  conditions.  In 

other  words,  the  total  number  of  piles 
required  to  support  the  foundation 
need  not  be  fixed  until  after  a  few 

have  been  driven.  As  mentioned  pre- 
viously, the  ground  in  the  forge  shop 

at  Pearl  Harbor  offered  practically  no 

resistance  to  the  penetration  of  short 
piles.  Supporting  the  anvil  foundations  on  piles  was 
therefore  not  feasible,  because  of  the  extreme  length 

needed  in  order  to  bring  them  to  a  substantial  bear- 
ing. It  was  decided  to  use  reinforced-concrete  slabs 

of  sufficient  area  to  reduce  to  safe  limits  the  cal- 
culated pressure  per  square  foot.  Spreading  the  anvil 

foundations  involved,  however,  moving  the  piers  for 

the  hammer  frames  considerablj'  farther  apart  than 
is  customary,  with  consequent  increase  in  the  span  and 
size  of  the  timbers  carrying  the  frames.  The  slabs 
carrying  the  anvil  structures  could  therefore  be  spread 
in  a  transverse  direction  to  only  a  limited  extent.  Most 
of  the  increase  in  area  had  to  be  obtained  by  lengthwise 
extension.  The  calculated  loads  coming  on  the  anvil  pier 
of  the    1,100-lb.   steam   hammer  are   as   follows: 

SCONCREfrFRAME  PIER 

'   1 32*  5firrup5 

V'Bars, 
l6'-9'long 

CALCULATED  LOADS   FOR 
Assumed  Loads  on  Anvil  Pier; 
Weight  of  tup      
Weight  of  anvil       
Weight  of  timber      
Weight  of  concrete 

1,100-LB.    STEAM 
HAMMER 

Lb. 

         1.100 

         9.000 

3.660 8.448 

Weight  of  impact           lO.OSO 

Total            32.2S8 
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Load  per  square  foot  of  pround    980 
Stroke  of  hammer,  !8  in.;  coefficient  of  Impact,  80. 

Assumed  Loads  on  One  Frame  Pier: 

Frame    timber,    etc    g  i;00 

Concrete      '.'.'.'.'.'.'.     lllboo 
Total          16,500 

Load  per  square  foot  of  ground    850 

The  inertia  of  the  concrete  slab  is  a  considerable  factor 
in  absorbing  the  impact  load.  The  foundation  as  in- 

stalled, giving  the  amount  of  reinforcing  material  in 
the  concrete,  is  shown  in  Fig.  7  for  the  1,100-lb.  hammer. 
The  calculated  loads  coming  on  the  anvil  foundation  of 
the  2,500-lb.  steam  hammer  are  as  follows: 
CALCULATED   LOADS    FOR   2,500-LB.    STEAM   HAMMER 

Assumed  Loads  on  Anvil  Pier:  Lb. 
Welglit  of  steel  hammer       2.500 
Weight  of  steel  anvil       18,000 
Weight  of  timber        8,000 
Weight  of  concrete       41,000 
Impact       27,000 

Total       96,500 
Load  per  square  foot  of  ground    1,100 
Stroke  of  hammer,  3  ft.;  coefficient  of  impact,  100. 

Assumed  Loads  on  One  Frame  Pier: 

Frame   timber,   etc    12,000 
Concrete       25,000 

Total           37,000 
Load  per  square  foot  of  ground    740 

The  foundation  for  the  3,500-lb.  hammer  is  illustrated 
in  Fig.  8. 

Tools'ooffim  lEenaclh  ILaHlhe 
By  Gustave  Remacle 

The  toolroom  bench  lathe  with  all  its  accessories  will 

perform  a  more  extensive  and  varied  number  of  opera- 
tions than  any  other  machine  tool.  The  cone  pulley  con- 
tains a  series  of  equally  spaced  holes  that  will  allow  for 

equally  dividing  work  in  operation. 
In  Fig.  1  is  shown  a  simple  raising  block.  This  is  often 

used  to  increa.se  the  swing  in  machining  pieces  which 
are  too  large  for  the  lathe  without  the  raising  block,  but 
which  come  within  the  scope  of  the  bench  lathe.  It 
requires  only  a  few  moments  to  adjust  the  block  in  place. 

A  somewhat  similar  block.  Fig.  2,  is  used  for  adapting 

Small  wire  or  rod  may  best  be  lapped  in  this  manner.  If 
there  is  a  higli-speed  pulley  rigged  witii  the  lathe  for 
grinding  purposes,  it  may  be  utilized  for  rotating  the 
spindle.  If  this  means  is  not  available,  a  small  portable 
motor  set  upon  the  bench  will  prove  satisfactory  for  the 

purpose. The  application  of  the  V-rest  for  slotting  screws  is 
shown  in  Fig.  3.  This  device  is  easily  set  up  and  screws 
in  such  numbers  as  occur  in  toolwork  may  be  rapidly 
slotted.  The  holder  is  drilled  to  receive  the  screw.  After 

the  V-rest  is  set  in  proper  position,  the  stop  collar  is 
adjusted.  It  is  then  simply  a  matter  of  inserting  the 
screw,  pushing  it  against  tlie  saw,  dumping  it  and  insert- 

ing another. 
In  Fig.  4  are  illustrated  a  drill  pad  and  V  for  drilling 

purposes.  The  drill  pad  A  may  be  used  for  drilling  for  a 
resting  place  for  stock  and  die  in  threading  and  for  many 

other  purposes.  V-pad  B,  if  properly  made,  will  accur- 
ately locate  a  round  piece  of  rod  for  drilling. 

In  Fig.  5  is  shown  the  "bob-tail"  center  for  grinding 
between  centers  in  the  bench  lathe.  Glancing  at  the  plan 
view  one  may  readily  see  the  superiority  of  the  bob-tail 
center  over  the  ordinary  tail  center.  The  ordinary  tail 
center  is  quite  long  and  must  necessarily  be  placed  outside 
the  slide  rest.  Thus  in  order  to  grind  a  piece  between. 
this  and  the  head  center,  it  is  necessary  to  use  a  large 
wheel,  if  the  spindle  of  the  slide  grinder  is  to  have  room. 
At  best  the  ordinary  tail  center  is  very  much  in  the  way. 
The  bobtail  center  contains  sufficient  rigidity  for  grinding 
purposes  and  is  so  small  that  it  may  be  placed  between 
the  headstock  and  slide  rest. 

When  grinding  a  piece  that  is  simply  held  in  the  chuck, 
particularly  a  long  slender  piece  as  in  Fig.  6,  vibration 
should  be  carefully  avoided.  This  is  simply  accomplished 

by  inserting  a  bit  of  drill  rod  in  a  piece  of  wood  and  tap- 
ping the  wood  into  the  .slot  in  the  lathe  bed,  as  shown. 

It  is  only  necessary  that  the  drill  rod  rest  against  the  piece 
being  ground.  If  this  precaution  is  not  taken,  vibration 
will  occur  as  soon  as  the  wheel  touches  the  work  and, 

increasing  with  remarkable  rapidity,  will  result  in  the 

BENCH-LATHE   ACCESSORIES 

a  watch-lathe  head  to  the  bench  lathe.  It  is  particularly 

desirable  to  use  such  a  head  in  lapping  small  wire  to  size. 

The  valuable  feature  of  this  application  is  that  wire  small 

in  diameter  may  be  rotated  truly  and  at  high  speed.  The 
table  A  is  fitted  in  the  T-rest  holder.  It  may  be  adjusted 

to  any  desired  height,  and  upon  it  the  lap  is  operated. 

almost  immediate  breakage  of  the  piece.  It  seems  thai 

the  slender  bit  of  drill  rod  resting  against  the  work  coun- 
teracts the  vibration. 

In  Fig.  7  at  A,  B  and  C  is  shown  the  high-speed  grind- 

ing attachment  for  the  bench  lathe.  As  at  /I,  this  attach- 
ment is  held  in  the  spindle  of  the  lathe,  which  is  locked 
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wlien  this  tool  is  in  use.  While  the  uses  of  this  tool  are 

many,  only  a  few  are  shown.  With  the  addition  of  a 

special  cross-slide,  snap  gages  may  be  set  up  and  ground 
and  lapped,  as  shown  at  R.  Since  this  grinding  attach- 

ment may  be  adjusted  to  reduce  vibration  and  end  play  to 
a  minimum,  its  value  for  grinding  the  openings  in  snap 

the  hole  in  this  way  it  is  necessary  that  the  spindle  be 

parallel  to  the  center  line  of  the  lathe.  This  is  deter- 
mined as  in  Fig.  9.  After  the  hole  has  been  ground  so 

that  the  lap  or  wheel  touches  all  points  at  A,  the  lap 
should  be  brought  over  to  the  side  B.  If  the  grinder 

spindle  is  improperly  set,  with  the  result  shown — a  hole 

FIGS.   5  TO  7.    GRINDING  IN  THE  BENCH  LATHE 

"^^/e 

FIGS.  8  TO  10.    INTERNAL  AND  EXTERNAL  GRINDING  ON  THE  BENCH  LATHE 

gages  may  readily  be  seen.  At  C  is  illustrated  the  appli- 
cation of  this  attachment  for  grinding  the  flutes  of  taps 

after  hardening.  The  block  holding  the  tap  is  square  or 
three-sided,  according  to  the  number  of  flutes,  and  the 
hole  is  central  to  the  sides.  The  angle  plate  is  clamped 
to  the  lathe  bed  and  the  block  properly  located  when  in 
operation  by  sliding  against  the  angle  plate.  The  flutes 
are  ground  by  hand  in  quick  order. 

For  grinding  a  piece  in  the  bench  lathe  it  is  desirable 
to  grind  to  a  finish  without  reversing  on  centers,  as  the 
piece  may  not  run  dead  true  when  reversed.  If  an 
ordinary  driving  dog  is  used,  tlie  piece  cannot  be  ground 
at  one  setting  imless  a  projecting  lug  is  left  on  the  piece, 
and  this  is  sometimes  objectionable.  By  bending  up  some 
sheet  metal,  as  in  Fig.  8,  and  soldering  to  the  piece  as 
shown,  the  latter  may  be  ground  over  the  entire  length 
without  reversing  it  on  the  centers. 
A  very  trying  task  for  the  toolmaker  is  grinding  a 

small  hole  to  uniform  diameter  at  all  points.     To  grind 

larger  at  the  front — the  lap  when  moved  transversely  will 
touch  only  at  C.  By  testing  in  this  manner  the  slightest 
error  may  be  detected. 

While  a  diamond-charged  lap  is  preferred  for  grinding 
very  small  holes,  grinding  wheels  may  be  used  as  small  as 
Yg  in.  in  diameter.  Fragments  of  broken  wheels  can  be 
drilled  a  little  larger  than  .4.  Fig.  10,  and  cemented  on 
A  with  shellac.  Care  should  be  observed  that  the  shellac 

does  not  get  on  the  cutting  surface  of  the  wheel.  A  good 
feature  of  this  way  of  holding  the  wheel  is  the  absence 
of  a  nut  and  washer  at  B,  thus  allowing  the  face  of  the 
wlieel  to  be  used  if  necessary. 

While  speaking  of  the  slide  grinder  as  an  accessory  to 
the  lathe,  I  think  it  well  to  say  that  many  operators  do 
grave  injury  to  this  tool  by  using  oil  on  the  spindle. 
Owing  to  the  construction  of  the  tool,  there  is  no  compen- 

sation for  wear  other  than  relapping  the  spindle  and 
making  new  bearings.  The  oil  catches  particles,  thus 
converting  the  spindle  into  a  lap. 
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Froffltsible  Factlory  CosHs* By  W.  Rockwood  CJoNOVEiif 

SYNOPSIS — A  study  of  the  basic  principles  of 
factory  costs  from  the  threefold  viewpoint  of  labor, 
material  and  expense.  The  important  items  under 
each  head  are  listed.  Foundry  costs  should  be 
separated  from  all  others.  The  importance  of 
accurate  estimates  of  the  probable  costs  of  new 
work. 

So  much  has  been  written  upon  the  subject  of  cost 
accounting  and  correct  methods  of  compiling  costs  that  it 
is  doubtful  if  any  new  ideas  can  be  advanced  that  would 
possess  more  than  a  relative  value,  except  in  isolated  or 
individual  eases.  Nearly  every  factory  manager  and 
every  expert  accountant  has  his  own  distinct  views  of  the 
work  of  cost  accounting  and  costs  compiling.  There  is 
great  divergence  of  opinion  as  to  what  constitutes  general 
expense,  or  overhead  expense,  as  it  is  commonly  called, 
and  its  relation  to  direct  labor  or  to  material  as  funda- 

mental bases  of  computation.  Development,  cost  of  tools 
and  patterns  and  many  special  items  are  factors  that 
influence  to  a  greater  or  lesser  degree  the  various  processes 
of  reasoning  controlling  the  numerous  systems  in  vogue. 
And  the  system  adopted  and  followed  in  any  given  factory 
is  usually  largely  dependent  upon  and  governed  by  the 
opinion  of  some  individual  expert  or  department  head. 

All  this  may  or  may  not  be  for  the  best  interest  of  the 
business  concerned.  It  may  seriously  handicap  sales  and 

influence  profits  adversely.  Sometimes  the  practice  fol- 
lowed, although  arbitrarily  set  up,  continues  to  be  re- 
tained notwithstanding  arguments  in  favor  of  its  abolish- 
ment, because  of  the  conviction  of  the  management  or 

chief  accountant  that  it  serves  the  purpose  of  the  indi- 
vidual factory  most  efficiently.  It  is  evident  that  any 

system  to  be  successful  must  be  fully  applicable  to  local 
conditions  in  the  factory  where  it  is  installed;  and  when 
this  fact  has  been  well  established,  the  practice  should  not 
be  disturbed  by  changes  in  official  or  department  heads. 
One  of  the  chief  drawbacks  to  modern  systems  of  cost 

accounting  is  the  lack  of  judgment  shown  by  their  pro- 
mulgators in  attempting  to  install  them  in  factories  where 

they  do  not  apply.  And  this  element  of  inapplicability  in 
these  instances  frequently  brings  condemnation  upon  a 
system  that  under  other  conditions  would  successfully 
operate  to  the  profitable  conduct  of  the  business. 

It  is  proposed  to  confine  the  discussion  to  several  im- 
portant features  constituting  what  may  be  termed  proper, 

or  profitable,  costs  and  to  factors  that  directly  aifect  and 

influence  the  building  up  of  such  costs,  such  as  adminis- 
trative expense,  commercial,  purchasing,  engineering  and 

Bome  general  items  of  expense.  The  successful  and 
permanent  continuance  of  an  industry  manifestly  depends 
upon  the  correctness  of  the  fundamental  data  upon  which 
the  selling  prices  are  based.  This  places  a  large  degree 

of  responsibility  upon  the  manager  and  various  depart- 
ment heads.  High  costs  may  be  due  to  a  lack  of  wise 

judgment  and  experience  on  the  part  of  administrative 

•Prepared  for  the  author's  forthcoming  book  on  "Industrial 
Economics."      Copyright,   ISIS.  Hill  Publishing  Co. 
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heads  or  to  a  tendency  toward  too  great  expansion  of 
what  may  be  termed  purely  olTicia]  supervision.  In  our 
readiness  to  place  the  responsibility  uimi  the  shop  fore- 

man and  u])on  direct  labor  we  may  l)e  not  only  commit- 
ting an  act  of  injustice,  but  it  is  quite  probable  that  we 

are  only  partly  discovering  the  source  of  our  trouljle  and 
are  imputing  wrongdoing  where  only  a  modified  form  of evil  exists. 

We  must  first  analyze  our  official  and  executive  depart- 
ments and  determine  whether  or  not  the  forces  of  these 

offices  have  been  expanded  beyond  a  point  of  actual 
requirement  or  beyond  a  profitable  ratio  to  other  func- 

tions of  the  business  that  ertter  into  our  yearly  cost 
account.  The  salaries  paid  may  be  high  when  measured 

by  the  degi-ee  of  responsil)ility  imjio.sed  or  by  the  kind 
of  ability  secured,  or  higher  than  the  annual  profits  war- 

rant when  compared  witii  other  similar  lines  of  business. 
Then,  too,  improper  conditions  of  labor  in  the  siiop  and 
other  influences  tending  to  reduce  the  general  efficiency 
of  the  working  forces  may  be  the  result  of  lack  of  insight 
into  modern  industrial  conditions  on  the  part  of  executive 
heads. 

SoMio  OF  THE  Things  that  Must  Be  An.ilyzed 

Our  analysis  must  go  farther.  It  is  necessary  to  look 
into  our  commercial  and  accounting  offices,  size  up  the 
force  of  clerks  and  men  in  charge  and  see  what  are  the 
results  of  their  work  as  compared  with  the  outlay  in 
salaries.  Their  methods  of  routine,  duplication  of  effort 
or  of  record,  consumption  of  supplies  and  many  other 
items  need  attention.  The  purchasing  department  and  all 
its  functions  should  receive  consideration.  Tiie  practices 
observed  in  buying,  the  kind  of  contracts  made  and  their 
duration,  where  materials  can  be  obtained  in  the  open 
market — all  bear  a  most  important  relation  to  costs.  We 
must  investigate  our  engineering  and  drafting  offices  and 
study  the  size  and  qualifications  of  the  force  of  assistants 
and  the  character  of  their  work  in  its  relation  to  labor 

and  materials  used  in  the  manufacture  of  product  in  the 
shop.  All  the  various  classifications  of  expense  labor  in 
the  factory,  from  foreman  down  to  floor  labor,  also  require 
critical  analysis. 

In  establishing  a  new  business  we  may  go  so  far  as  to 

charge  the  expen.ses  of  organization,  advertising  and  sell- 
ing of  stock,  interest  on  investment  and  on  funded  indebt- 

edness, and  similar  items  into  our  commercial  costs  before 

fixing  the  selling  prices  of  product.  It  is  evident  under 
any  conditions  that  we  should  include  in  overhead  expenses 
such  items  as  admini.'<trative  expenses,  cost  of  commercial 
advertising,  selling,  telegraph,  telephone,  freight  and 

express,  receiving,  shipping,  light,  heat  and  power,  trans- 
portation, fire  protection,  insurance,  taxes,  factory  super- 

vision, clerical  and  other  labor  in  the  shop  not  classed  as 

productive. There  are  also  the  maintenance-of-property  items,  such 
as  repairs  to  machinery  and  tools,  repairs  to  cranes  and 
other  conveying  apparatus,  piping  and  wiring,  electrical 
apparatus,  miscellaneous  office  and  shop  fixtures  and 
equipment.  Making  and  repairing  of  nondurable  expense 
tools  and  other  tools  not  commonly  considered  as  proper 
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development  charges  in  compiling  costs,  as  well  as  the 

repair  and  upkeep  of  patterns,  dies,  molds,  etc.,  all  con- 

stitute important  factors  in  the  sum  total  of  the  factory's 
overhead  charges.  Labor  in  the  engineering  and  draft- 

ing departments,  which  cannot  be  classed  as  development, 
as  well  as  experimental  work  and  similar  classes  of  unpro- 

ductive labor,  must  also  be  included  in  the  classification 
of  general  expense. 

In  some  factories  one  or  more  of  the  items  enumerated 

are  excluded  from  the  regular  list  of  overhead  charges 
usually  embodied  in  the  factory  costs  and  are  deducted  at 
the  close  of  the  year  from  the  profits  of  the  business,  as 
are  also  such  items  as  correcting  factory  errors  and 
defects,  royalties  paid  for  the  use  of  patents,  forfeits  on 
contracts,  welfare  work,  maintenance  of  restaurants,  hos- 

pitals, social  and  benefit  clubs,  etc.  If  we  prorate  the 

yearly  expenditure  on  these  classifications  against  individ- 
ual lines  of  apparatus  or  against  decentralized  sections 

of  the  factory  or  departments,  we  need  to  possess  some 
equitable  basis  upon  which  to  make  a  proper  subdivision 
of  the  charges  and  to  know  whether  this  basis  is  correct  in 
actual  practice.  Otherwise,  we  may  be  loading  certain 
classes  of  product  with  overhead  expenses  that  are  not 
necessary  or  incident  to  their  manufacture  and  in  this 
manner  be  limiting  the  power  of  the  sales  department  in 

securing  business.  If  all  these  special  charges  are  accum- 
ulated and  prorated  against  all  classes  of  product  on  the 

basis  either  of  direct  labor  or  of  material,  it  is  obvious 
that  some  individual  types  of  apparatus  will  stand  a 
greater  percentage  of  overhead  burden  than  properly 
belongs  to  them. 

It  is  this  phase  of  cost  accounting  that  is  leading  some 
manufacturers  to  seek  a  method  of  determining  the  exact 
overhead  expense  directly  chargeable  to  a  given  product, 
separate  and  apart  from  these  indeterminate  factors, 
which  are  usually  either  prorated  over  the  several  classes 

of  apparatus  as  a  whole  or  deducted  from  the  year's  profits 
as  shown  on  the  ledger  in  the  final  accounting.  Not  direct 
labor  nor  material  nor  machine  tool  furnishes  a  wholly 
satisfactory  solution  to  the  problem  or  a  basis  sufficiently 
accurate  and  flexible  to  meet  all  conditions. 

Relative  Impoktance  of  Labor  and  Other 
Expense  Items 

Where  the  labor  consists  chiefly  of  machine  processes, 

the  operating  cost  per  hour — that  is,  the  maintenance  of 
the  machine  tool,  cost  of  power,  lubricating  oils  and  com- 

pounds and  also  the  cost  of  cutters,  drills,  taps  or  other 

expense  tools,  labor  grinding,  sharpening,  etc. — is  an 
overhead  element  directly  assignable  to  these  machine- 
made  parts,  but  does  not  bear  any  direct  relation  to  parts 
on  which  no  machine  operations  have  been  performed. 

In  other  cases  bench  work  and  assembling  processes  con- 
stitute the  majc  /  portion  of  the  direct  labor ;  and  here 

the  machine  tool,  its  upkeep  and  the  power  charges  do  not 

enter  into  the  overhead  expense  connected  with  the  pro- 
duction of  such  apparatus  except  as  a  negligible  factor. 

The  labor  moving  and  handling  may  also  be  relatively 
small,  so  that  we  may  be  placing  too  large  an  overhead 
burden  upon  this  apparatus  if  we  use  a  flat  percentage  of 
direct  labor  as  a  basis,  which  includes  all  expense  charges 
of  the  factory  as  a  whole. 

In  the  big  machine-building  and  construction  plants 
material  often  constitutes  a  large  fraction  of  the  cost,  tbu 
labor  operations  being  few  or  short,  with  the  exception  ot 

the  labor  handling,  which  in  the  case  of  castings  of  heavy 
tonnage  is  out  of  all  proportion  to  the  labor  handling  the 
smaller  detail  pieces  and  may  sometimes  exceed  the  cost 
of  machining.  In  the  production  of  all  this  type  of  heavy 
apparatus  the  labor  handling  by  the  crane  and  floor  gangs 
goes  into  overhead  expense,  while  the  machine  processes, 
often  relatively  small,  constitute  the  direct  labor  charge. 
It  is  also  true  that  in  the  manufacture  of  small  devices 

consisting  of  valuable  or  precious  metals  the  material  may 
con.stitute  the  greater  proportion  of  the  cost. 

The  space  occupied  in  a  building  for  the  manufacture 
of  a  specific  line  of  product,  such  as  space  for  bench  work, 
assembling  or  machining  of  parts  or  for  storage  and 

handling  of  materials,  is  also  a  factor  deserving  consid- 
eration in  its  relation  to  maintenance  of  property,  or 

interest  and  taxes  on  investment  and  real  estate,  as  ele- 
ments of  overhead  expen.se. 

It  will  be  recognized  that  any  single  basis  used  for 
determining  the  percentage  of  overhead  charge  to  be 
included  in  the  cost  will  not  be  uniformly  applicable  to 
a  large  variety  of  product  and  will  represent  the  true 
condition  in  comparatively  few  instances.  It  is  necessary, 
therefore,  for  the  manufacturer  to  study  carefully  all  the 
conditions  in  his  factory  which  bear  a  relation  to  this 
question  before  determining  upon  a  system  that  may 
simplify  the  work  of  allocation  and  insure  correct  and 
profitable  costs. 

Find  as  Many  Exact  Expense  Data  as  Possible 

It  is  well,  as  far  as  possible,  to  obtain  exact  data  of  all 
expense  capable  of  direct  application  to  a  given  line  of 
product  or  device  and  prorate  only  such  miscellaneous 
items  of  expense  as  are  plainly  applicable  to  the  factory 
as  a  whole,  such  as  light,  power,  heat,  taxes,  insurance, 
transportation,  receiving,  shipping,  etc. ;  also  to  ascertain 
by  careful  analysis  what  are  the  conditions  that  bear  a 
definite  relation  to  the  cost  of  each  specific  device  and  by 
this  means  establish  a  sufficient  variation  in  the  schedule 

of  overhead  expense  percentages  to  render  possible  a  more 
exact  application  of  these  overhead  charges  to  the  several 
lines  of  product  manufactured. 

If  we  go  too  dee]ily  into  these  analyses,  however,  the 
expense  of  obtaining  the  desired  data  will  be  excessive  and 
out  of  proportion  to  the  benefit  to  cost  accounting  derived. 
It  is  this  fact  that  leads  many  manufacturers  to  use  a 
flat  percentage  for  overhead,  applying  it  to  all  the  product 
of  the  shop,  or  at  least  a  separate  overhead  percentage  for 
each  individual  line  or  classification  of  product.  This 

latter  practice  is  obviously  necessary  in  the  case  of  decen- 
tralized departments  or  shops  in  large  industrial  plants 

where  the  flat-percentage  plan  is  followed,  if  we  are  to 
avoid  overloading  one  class  of  product  with  expense 

burden  that  may  properly  belong  to  apparatus  of  a  differ- 
ent class.  A  proper  amount  of  analysis  undoubtedly  tends 

to  more  strongly  defined  lines  of  application  and  to  more 
intelligent  and  careful  investigation  and  study  of  expenses 
on  the  part  of  each  department  head.  Just  where  to  stop 
in  the  process  of  segregation  and  begin  pooling  for  general 

application  is  a  problem  that  is  bothering  many  manufac- turers today. 

The  foundry  should  be  handled  as  a  separate  manufac- 
turing department  and  credited  with  its  product  like  any 

other  shop.  All  direct  and  indirect  charges  may  be  ascer- 

tained' without  difficulty,  except  such  general  items  as 
administrative  aud  some  few  special  expenses  that  have  to 
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be  prorated  in  any  case.  The  value  of  real  estate  and 
buildings,  machinery  and  tools,  amount  of  power,  heat 
and  light,  productive  materials  and  general  foundry  sup- 

plies may  be  recorded  and  computed  as  easily  as  for  the 
machine  and  assembly  shops.  The  productive  labor  should 
he  divided  into  the  four  principal  classifications  of  (1) 
melting,  (2)  molding,  (3)  core  making,  (4)  chipping 
and  cleaning,  which  permits  a  proper  segregation  of  all 
labor  and  materials  employed  in  connection  with  these 
processes,  except  such  items  as  come  under  the  head  of 
nondivisible  and  require  to  be  prorated  on  the  basis  of 
direct  labor  or  tonnage  output.  Most  of  the  labor  and 
materials  employed  in  the  foundry  can  thus  be  separated 
and  applied  where  they  belong  and  a  correct  cost  per 
pound  obtained  for  each  division  of  the  productive  work, 
which  renders  the  computing  of  the  final  total  cost  per 
pound  more  accurate  and  satisfactory  than  can  be 
obtained  under  any  other  method. 

The  segregation  of  expense  items  in  the  foundry  is 
important  in  order  to  obtain  as  far  as  possible  a  correct 
allocation  of  overhead  charges  against  the  four  classes  of 
productive  labor.  It  is  evident  that  certain  expense  items, 
such  as  supervision,  crane  service,  floor  labor,  etc.,  are  not 
applicable  alike  to  all  classes  of  castings.  There  must  be 
a  difference  in  the  amount  of  overhead  charge  that  may 
be  correctly  applied  to  large  and  small  castings  in  making 
up  the  cost  per  pound  to  use  in  charging  out  to  the  several 
shops  or  to  outside  customers.  The  time  of  supervisors 
on  molding,  core  making,  melting,  chipping  and  cleaning 
can  easily  be  segregated,  as  can  also  the  time  of  cranemen 
and  laborers  engaged  directly  on  these  processes  and  not 
performing  service  of  a  general  nature.  There  are  also 

certain  maintenance-of-property  items,  such  as  repairs 
to  ovens  and  furnaces,  pattern  repairs  and  alterations, 
that  may  be  subdivided  among  melting,  molding  and  core 
making  in  the  first  instance  and  between  molding  and 
core  making  in  the  latter.  Making  and  repairing  wooden 
flasks  and  templets  are  also  expense  items  that  are  subject 
to  allocation. 

There  are  in  the  foundry  several  classes  of  expense 
labor  that  must  necessarily  be  considered  of  such  a  general 
nature  as  not  to  be  capable  of  subdivision  and  specific 
application.  Some  of  the.se  are  general  supervision,  stock 

keeping,  unloading  cars,  packing,  shipping,  general  cleri- 
cal labor  in  the  foundry  office,  handling  patterns,  mixing 

sand,  cleaning  up,  etc.,  and  all  general  maintenance-of- 
property  items.  We  have  also  to  consider  under  the  head 
of  general  or  nondivisible  such  items  as  insurance,  taxes, 

depreciation,  unassignable  freight,  inventory  work,  travel- 
ing expenses,  errors  and  defects,  welfare  work,  etc. 

The  consumption  of  expense  materials  in  the  foundry, 
such  as  coke,  and  miscellaneous  shop  supplies,  except  such 
as  are  nondistributable,  can  be  kept  account  of  to  good 

advantage  and  applied  to  the  processes  of  melting,  mold- 
ing and  core  making. 

A  proper  system  of  timekeeping  and  records  should  be 
established,  which  provides  a  series  of  separate  account 
numbers  covering  the  different  classes  of  labor  performed 
and  materials  used  on  the  various  lines  of  foundry  pro- 

duction work.  By  this  means  a  considerable  percentage 

of  the  foundry's  overhead  charges  can  be  rendered  capable 
of  analysis  and  correct  application  to  the  several  direct 
labor  processes  and  a  more  satisfactory  and  just  basis  of 
cost  accounting  and  compilation  secured  than  is  possible 
when  all  expense  labor,  materials  and  miscellaneous  over- 

head items  are  pooled  and  a  flat  general  expense  percent- 
age used.  The  advantages  of  this  method  will  be  readily 

perceived  in  charging  out  castings  to  the  other  manufac- 
turing departments  and  also  in  establishing  selling  prices when  competing  for  outside  trade. 

Materials  as  an  Item  in  Factory  Costs 

Material  constitutes  one  of  the  chief  fundamental  ele- 
ments of  factory  costs.  Some  maimfacturers  use  this  item 

as  the  basis  for  applying  overhead  expense.  Whether  it  is 
used  for  this  purpose  or  not,  it  is  obviously  one  of  the 
factors  in  cost  accounting  that  deserve  our  careful  study 
and  attention.  From  the  conception  of  the  design, 
through  all  the  phases  of  engineering,  drafting,  molding 
and  machining,  we  have  to  consider  the  important  rela- 

tion it  bears  to  profitable  costs. 
The  purchase  of  raw  materials  is  a  function  directly 

affecting  the  work  of  establishing  proper  costs.  In  addi- 
tion to  the  instructions  of  the  engineer,  specifying  the 

use  of  the  correct  kinds  of  material,  the  purchasing 
department,  with  its  purchasing  powers,  bears  a  definite 
relation  to  economical  shop  production.  This  is  true  not 
alone  in  reference  to  those  materials  known  as  productive, 
which  enter  into  the  manufactured  product  as  a  com- 

ponent part  and  are  accounted  for  as  one  of  the  basic 
items  in  the  factory  cost,  but  it  is  also  true  in  reference 
to  other  classes  of  materials,  such  as  miscellaneous  shop 
supplies,  materials  for  maintenance  of  property,  general 
repairs,  etc.,  which  enter  the  cost  as  elements  of  the  total 
overhead  charge. 

The  consumption  of  this  latter  class  of  materials  often 
does  not  receive  the  attention  that  it  merits  in  its  relation 
to  profitable  factory  costs  and  is  often  looked  upon  as  a 
relatively  unimportant  matter.  The  purchasing  depart- 

ment is  not  only  able  to  secure  advantageous  prices 
through  competitive  bids  in  the  open  market,  but  it  is 
also  in  a  position  to  render  valuable  assistance  to  the 

engineer,  factory  chemist  and  foreman  in  making  substi- 
tutions of  materials  of  equal  or  better  value  and  often  at 

a  reduced  purchase  price.  Buying  materials  in  stock  lots, 
where  it  does  not  involve  the  tying  up  of  valuable  capital 
for  too  long  periods,  often  aids  in  reducing  costs,  not 
alone  through  the  advantage  gained  in  initial  price,  but 
also  through  enabling  the  shop  to  produce  in  quantities 
at  lower  labor  prices. 

In  this  connection  it  should  be  mentioned  that  the 

provision  of  adequate  stockrooms,  as  well  as  an  ample 
supply  of  accumulating  racks,  conveying  apparatus  and 
other  equipment  that  facilitates  the  procuring  of  mate- 

rials quickly  by  the  workman,  bears  a  distinct  influence 
upon  factory  costs.  When  large  quantities  of  productive 
materials  are  carried  in  stock,  the  interest  on  the  invest- 

ment in  such  materials  deserves  consideration  in  its  rela- 
tion as  an  overhead  charge  to  the  cost  of  the  apparatus  for 

which  the  materials  are  purchased. 
It  is  always  desirable  that  the  design  of  the  engineer, 

as  far  as  practicable,  should  call  for  standard  commercial 
sizes  of  materials.  Special  dimensions  and  grades  that 
involve  the  making  of  special  tools  and  equipment  by  the 
producer  always  mean  increased  purchase  price  and  are 
to  be  avoided.  When  the  conmiercial  sizes  cut  to  waste, 

it  is  desirable  to  have  the  contract  call  for  special  dimen- 
sions, if  this  can  be  done  without  undue  increase  in  price. 

Frequently  the  increase  in  price  is  more  than  offset  by 
the  material  saved.  - 
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The  consumption  of  all  classes  of  shop  supplies  and 
expense  repair  materials  should  be  reduced  to  the  lowest 
limit  consistent  with  manufacturing  conditions.  All 
these  items  can  be  kept  within  the  limit  of  economy  by  a 
proper  system  of  control.  The  foreman  should  know  what 
materials  his  men  are  using  and  to  what  advantage  they 
are  being  used,  as  having  a  direct  bearing  upon  the  cost 
of  the  product  of  his  department.  He  should  teach  the 
workmen  the  economical  use  of  the  various  fabrics  em- 

ployed and  should  make  it  clear  to  them  that  wasteful 
practices  not  only  tend  to  increase  cost,  but  may  result  in 
loss  of  business  and  consequent  loss  of  employment  to 
themselves. 

Excessive  stock  on  castings  or  bar  shapes  demands 
consideration.  Any  material  in  excess  of  that  required 

for  properly  cleaning  up  and  finishing  the  part  necessi- 
tates increased  machine  labor  and  higher  piece  prices  paid 

to  the  workman.  It  not  only  involves  a  loss  of  a  portion 
of  the  original  purchase  cost,  but  also  involves  the  tying 
up  of  valuable  machine  tools  for  a  longer  period  than  is 

necessary,  delays  production  and  causes  waste.  All  pat- 
terns should  be  constructed  with  a  view  to  avoiding  these 

unnecessary  losses. 

:  Control  of  Shop  Supplies  and  Eepair  Materials 

Castings  often  show  a  considerable  variation  in  weight. 
It  is  important,  therefore,  to  see  that  the  correct  weights 
are  ascertained  and  used  in  the  cost  accounting.  Castings 
purchased  from  outside  foundries  should  be  checked  as 
to  weight  when  received  and  should  be  tallied  by  the 

receiving  department.  All  defective  castings  and  defec- 
tive materials  of  whatever  kind  should  be  accounted  for 

and  recorded  on  the  reports  of  the  inspector.  Every  item 

of  this  kind  bears  some  relation,  either  directly  or  indi- 
rectly, to  manufacturing  costs. 

The  scrap  from  productive  materials  should  receive 
attention.  In  some  cases  this  represents  a  large  fraction 

of  the  year's  profits.  Where  a  considerable  portion  of 
the  casting  or  material  is  cut  away  in  machining,  it  is 
often  desirable  to  deduct  the  value  of  this  scrap  from  the 
cost  of  the  original  piece. 

Nothing  in  the  shape  of  material  is  too  small  to  merit 

the  manufacturer's  attention.  When  it  is  discovered  that 
the  sales  department  is  losing  business  and  orders  are 
going  to  competitors,  it  is  an  indication  that  conditions 
in  the  shop  need  investigation  in  relation  to  costs.  Ex- 

travagant and  wasteful  practices  in  the  use  of  materials 
and  neglect  to  adopt  proper  measures  of  economy  are 
usually  found  to  be  the  underlying  causes  of  a  large 
percentage  of  the  losses  of  trade. 

Direct  Labor  Productive 

We^now  have  the  direct  productive  labor  to  consider. 
Many  manufacturers  use  this  as  a  basis  upon  which  to 
apply  the  overhead  expense.  In  certain  lines  of  factory 
product  the  basing  of  indirect  labor  and  expense  upon 
the  direct  labor  works  out  satisfactorily  on  the  average. 
Where  a  number  of  machines  of  a  given  type  are  operat- 

ing on  the  same  kind  of  product  or  product  which  is 
closely  similar  in  design  and  character  or  where  the 
manufacturing  conditions  are  of  a  generally  uniform 
character,  this  method  of  basing  overhead  is  sufficiently 
accurate  to  merit  its  adoption.  Under  these  conditions 
the  amount  of  expense  to  be  applied  to  an  individual  type 
or  design  can  also  be  determined  within  reasonable  limits. 

This  method  is  simpler  and  less  expensive  to  operate  than 
the  practice  of  determining  and  recording  the  exact 
amount  of  overhead  charge  involved  in  the  performing  of 
individual  operations  or  in  making  complete  individual 

parts  of  apparatus. 
Where  the  product  is  of  a  varied  and  miscellaneous 

character  and  where  there  are  few  machine  tools  of  like 

design  and  capacity,  the  factor  of  tool-operating  cost  and 
other  elements  involved  in  the  various  shop  processes  bear 
so  little  relation  to  each  other  and  present  so  many 
features  lacking  in  uniformity  that  it  is  sometimes  desir- 

able to  determine,  even  at  greater  expense,  the  exact 
amount  of  overhead  that  may  be  applied  with  comparative 
accuracy  to  each  detail  part.  In  a  majority  of  industries 
there  are  numerous  instances  where  more  exact  data  on 

the  overhead  expense  that  correctly  belongs  to  an  indi- 
vidual piece  of  apparatus  would  place  the  manufacturer  in 

a  better  position  to  secure  business  which,  because  of  the 
lack  of  such  information,  often  goes  to  his  competitors  in 
the  trade.  Some  jobs  are  charged  with  more  expense  than 
justly  belongs  to  them,  while  in  other  instances  the  appar- 

atus does  not  bear  the  full  share  of  burden  proper  to  have 
been  assigned  to  it. 

The  direct  productive  labor  is  evidently  a  large  control- 
ling factor  in  costs.  It  may  be  said  to  be  one  of  the  chief 

controlling  factors  in  successful  business  operation,  and 
in  some  degree  the  productive  workman  in  the  shop  ulti- 

mately exerts  a  directive  force  in  all  business  enterprise. 
Outside  the  sphere  of  purely  automatic  machinery  the 
manufacturer  is  entirely  dependent  upon  the  employee, 

individually  and  collectively,  for  his  product.  In  auto- 
matic work  he  is  only  partly  a  negligible  factor.  The 

workman  has  more  to  do  with  successful  manufacturing 
than  we  are  ready  to  recognize;  he  is  a  prime  factor  in 
the  yearly  profits.  How  to  direct  productive  labor  with 
the  highest  degree  of  efficiency  and  how  to  make  it  a 
permanent,  effective  element  in  establishing  profitable 
costs  are  problems  the  managers  of  the  big  industries  of 
the  present  day  are  striving  to  solve.  In  this  effort  they 
are  dependent  in  a  marked  degree  upon  the  assistance  of 
superintendents  and  foremen  and  uuder  executive  heads. 

Influence  of  Working  Conditions  on  Labor  Cost 

It  is  of  prime  importance  to  establish  proper  conditions 
of  labor  in  the  shop  and  to  supply  the  workman  with 
proper  tools  and  facilities  for  the  performance  of  his 
tasks,  if  we  are  to  secure  advantageous  labor  rates  on  the 

various  productive  processes.  The  securing  of  these  con- 
ditions is  one  of  the  functions  of  the  administrative 

heads ;  and  here  is  where  the  selection  of  a  superintendent 
or  foreman  who  is  not  only  a  good  business  executive,  but 
who  has  had  extended  shop  training  and  possesses  a 
knowledge  of  the  essential  features  of  production  directly 

bearing  upon  the  subject  of  costs  is  of  the  utmost  import- 
ance. It  is  vitally  important  to  see  that  all  machine  tools 

are  operated  at  the  highest  speed  commensurate  with 
safety  and  economy  in  operation,  also  to  see  that  all  tools 

are  kept  busy  and  not  allowed  to  stand  idle,  that  mate- 
rials are  supplied  to  the  workman  within  easy  access 

and  with  the  least  amount  of  physical  labor  on  the  part  of 

the  operator  in  handling.  It  is  necessary  that  the  fore- 
man make  wise  selection  of  his  men  for  the  various  tasks 

and  change  them  to  other  tasks  whero  advisable  and  if 
greater  output  and  better  quality  of  workmanship  may 
be  secured.     He  should  studv  the  different  machine  and 
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assembly  processes  and  discover  where  it  is  of  advantage 
to  recommend  manufacturing  detail  parts  or  complete 
apparatus  in  stock  lots  and  where  new  or  special  tools  and 
devices  will  result  in  lower  labor  costs. 

Finally,  the  labor  prices,  whether  day  or-  piece  rate, 
must  be  just  and  equitable  and  the  method  of  remunera- 

tion such  as  will  stimulate  the  workman  to  increase  his 

productive  output  as  far  as  possible  consistent  with  health 
and  contentment  in  his  work.  Reports  on  investigations 
of  labor  conditions,  conducted  by  the  Government  Indus- 

trial Commission,  tend  to  show  that  the  lowest  factory 

costs  exist  in  those  industries  where  the  most  liberal  sys- 
tem of  wage  remuneration  prevails. 

We  must  next  see  that  a  proper  system  of  job  cards 
is  employed  to  cover  the  various  tasks  and  that  the  time 
occupied  on  each  separate  operation  is  correctly  reported. 
It  is  advisable  to  issue  a  separate  job  card  for  each  opera- 

tion or  combination  of  operations  to  be  classified  as  an 
individual  unit  or  task.  In  this  manner  the  exact  time 

spent  on  the  several  machine  and  assembly  processes  can 

be  more  accurately  obtained  for  purposes  of  cost  ac- 
counting. 

There  is  sometimes  a  tendency  to  put  in  extra  time  in 
the  shop  on  machines  that  do  not  vary  essentially  from 
an  established  standard  type,  such  as  machines  with 
lengthened  shaft  or  other  minor  changes.  The  cost  may 
be  increased  abnormally  where  the  changes  are  but  slight. 
Such  extra  time  for  changes  in  design,  which  do  not 
involve  additional  labor,  is  to  be  guarded  against.  It 
requires  no  longer  to  assemble  and  test  a  motor  having 
a  moderately  increased  length  of  shaft  than  it  does  to 
assemble  and  test  the  standard  machine,  and  yet  just  such 
instances  of  variation  as  this  and  similar  modifications 

are  often  the  cause  of  additional  time  creeping  into  the 
cost. 

Counting,  checking  and  weighing  of  parts  as  they  come 
off  the  machines,  careful  inspection,  reporting  of  defec- 

tive work,  etc.,  all  have  a  direct  bearing  upon  accurate 
costs. 

Too  much  emphasis  cannot  be  laid  upon  the  necessity 

for  careful  investigation  and  attention  to  all  the  produc- 
tive processes  of  the  shop  No  detail  is  too  small  for 

consideration  in  the  vital  relation  it  bears  to  the  problem 
of  establishing  profitable  and  successful  costs. 

Finally,  it  will  be  recognized  upon  critical  analysis  that 
it  is  not  the  correct  accounting  and  compilation  of  costs 
which  is  of  supreme  importance  to  the  manufacturer,  but 
the  securing  of  such  economic  conditions  in  all  offices  and 
shop  departments  throughout  the  entire  organization  as 

will  render  possible,  in  connection  with  proper  account- 
ing, the  establishment  of  costs  insuring  a  continued  and 

profitable  business. 

Estimates  on  Cost  of  New  Work 

The  work  of  preparing  estimates  should  be  done  with 

care  and  judgment.  It  is  not  sufficient  to  compare  new 

designs  with  previous  types  of  standard  apparatus  and 
make  allowances  for  certain  variations  on  a  guesswork 

basis.  A  small  and  apparently  unimportant  change  in 

the  design  may  involve  the  making  of  one  or  more  new 

pattern,s,  dies,  molds  or  other  tools,  or  some  modification 

in  machine-tool  equipment.  It  is  therefore  necessary  to 
investigate  the  present  tool  equipment  available  and  to 
ascertain  wiiat  new  tools,  patterns,  etc.,  are  required  or 
what  changes  in  present  tools  are  necessary  to  be  made. 

The  cost  of  engineering,  drafting  and  other  develop- 
mental and  experimental  labor  should  be  looked  into  care- 

fully, 80  that  none  of  these  items  are  lost  sight  of  in  the 
preparation  of  the  estimate.  All  these  factors  of  develop- 

ment should  receive  special  attention,  and  the  labor  and 
material  in  connection  with  them  should  be  estimated 

with  the  greatest  accuracy  possible,  as  they  will  later  be 
checked  up  during  the  regular  work  of  cost  compilation, 
and  if  inaccurate  the  final  result  may  show  a  loss. 

Materials  must  also  be  considered  as  having  a  bearing 
upon  the  estimated  cost.  If  the  materials  needed  to 

produce  the  changed  design  are  not  in  stock,  it  is  import- 
ant to  learn  the  prices  that  will  have  to  be  paid  for  raw 

stock  and  whether  sufficient  quantities  can  be  obtained  to 
keep  up  production  and  meet  the  shipping  requirements. 

In  preparing  estimated  costs  of  entire  new  designs  it  is 
important  that  the  estimating  clerk  consult  with  the 
engineer,  pattern  and  tool  foremen  and  the  foreman  of 
the  foundry  and  machine  shop  and  obtain  the  fullest  data 
possible  before  goinfr  ahead  with  his  work.  These  men 
are  often  able  to  suggest  some  modification  in  the  prospec- 

tive customer's  specifications  or  drawings  that  will  permit 
a  reduced  cost  figure  and  help  in  securing  the  business. 
This  phase  of  cost  estimating  is  not  always  given  the 
attention  that  it  merits.  Sales  are  undoubtedly  lost  in 
some  cases  through  a  too  hasty  preparation  of  the 
estimate. 

The  work  of  preparing  estimates  cannot  be  superficially 
done  and  secure  accuracy.  It  requires  an  extended  and 
thorough  experience  in  cost  accounting  and  a  fair  degree 
of  knowledge  and  judgment  of  shop  processes.  If  the 
estimating  clerk  is  fortunate  enough  to  have  had  several 
years  of  shop  training  along  mechanical ,  lines,  he  is  in 
that  respect  much  better  equipped  to  pursue  his  work  and 
secure  the  practical  results  desired. 

MasteiT  Plates  and  Tfoiear  Use 
im  Gage  WorM 

By  a.  R.  Evats 

As  this  article  is  simply  for  the  purpose  of  describing 

the  methods  of  procedure  in  manufacturing  gages,  numer- 
ous gaging  points,  the  making  of  which  has  been  described 

before,  have  been  omitted  by  the  writer. 
Some  of  the  dimensions  at  B,  Fig.  1,  were  the  ;=ame  as 

at  A,  while  others  were  only  0.001  in.  smaller.  Thus  the 
gage  maker  was  held  to  very  close  limits  when  working 

the  gaging  points,  which  need  not  be  located  in  any  rela- 
tive position  to  other  points  of  the  gage  except  the  part 

r:  Fig.  1. 
In  Fig.  2  the  center  of  the  circle  A  is  0.130  in.  from 

an  imaginary  line  running  parallel  to  other  surfaces  of 

the  gaging  point.  The  center  of  the  circle  B  is  0.110  in. 
from  the  line,  while  the  location  of  the  third  circle  is 
unknown  to  the  gage  maker.  It  was  beyond  his  ability 
to  figure  the.  location  of  this  center;  but  as  will  be  seen, 
the  difficulty  was  easily  overcome  by  making  the  master 

plates. Two  pieces  of  flat  stock  were  machined  and  ground,  as 
shown  in  Fig.  3.  They  were  somewhat  longer  than  the 
entire  length  of  the  gaging  part  A,  Fig.  1.  The  pieces, 
after  having  been  doweled  together,  were  swung  in  the 

bench  lathe,  and  the  hole  B,  Fig.  3,  was  reamed  approxi- 
mately in  the  desired  location.  This  hole  was  reamed 

exactlv  0.100  in.  in  diameter.    A  ground  parallel  was  then 
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strapped  to  the  faceplate  and  against  the  side  A  of  the 
pieces.  A  block  was  also  clamped  to  the  faceplate  and 

against  the  side  C  of  the  pieces,  which  were  then  re- 

clamped  for  boring  the  hole  D.  By  placing  a  0.030-ir>. 
feeler-gage  blade  between  the  pieces  and  the  parallel,  also 
measuring  the  distance  between  the  block  and  the  side  C, 
the  pieces  were  located,  clamped,  bored  and  reamed  to 
0.100  in.  in  diameter.  Studs  were  then  inserted  in  the 

holes,  and  upon  measuring  with  the  micrometer  an  error 
of  0.0005  in.  was  detected.  The  piece  was  relocated  and 

the  error  corrected  by  reboring  to  a  larger  size. 
The  amount  and  direction  of  relocation  were  deter- 

mined by  means  of  the  test  indicator.  The  location  of  the 

holes  to  the  sides  was  obtained  by  grinding  the  sides  of  the 
pieces  in  relation  to  the  holes.  A  pair  of  shoulder  studs 

were  turned  to  fit  the  holes  D  and  B,  the  larger  portion 

of  the  studs  measuring  0.850  in.  and  0.390  in.  respec- 
tively. By  inserting  the  studs  and  plamping  the  pieces 

to  an  angle  plate  that  had  been  ground  at  the  top.  Fig.  4, 

0.380  in.  in  diameter.  The  button  seen  in  Fig.  7  was 
then  reversed,  the  small  end  inserted  in  the  hole.  Fig.  8, 
and  the  stock  removed  at  A. 

While  the  bottom  plate  was  made  along  with  the  top 

plate  for  the  purpose  of  obtaining  the  radius  0.380  in. 
previously  mentioned,  it  was  also  useful  for  transferring 
the  hole  to  the  gage  proper.  It  was  applied  as  shown  by 

Fig.  9,  0.005  in.  being  reserved  for  grinding  at  the  bottom 
of  the  gage  after  hardening.  When  clamped  as  shown,  the 
hole  was  reamed  through  the  gage.  The  gage  was  then 
clamped  to  an  angle  plate  in  the  duplex  miller;  and  with 
the  spindle  set  vertically  and  armed  with  a  good  end  mill, 
the  stock  was  removed  as  in  Fig.  10,  A  being  milled  until 
the  bottom  of  the  radius  had  almost  been  reached.  The 

other  steps  were  milled  in  relation  to  the  step  A  by  means 
of  the  graduated  dials  on  the  miller. 

After  milling,  the  gaging  points  were  carefully  worked 

by  hand  to  fit  the  master  templet.  After  hardening  and 
grinding  the  faces,  the  gaging  points  were  lapped  to  fit 
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Fig.  II 
MASTER   PLATES   AND   THEIR   APPLICATION   IN  GAGE  WORK 

one  side  was  ground  parallel  to  the  center  line.  A  button 
was  then  turned  to  0.770  in.  in  diameter  and  inserted 

in  the  hole  D,  Fig.  3.  The  side  C  was  ground  away  until 
the  wheel  just  grazed  the  button,  Fig.  5,  thus  establishing 
the  dimension  0.390  in.  minus  0.005  in.  for  grinding 

after  hardening.  The  opposite  side  was  ground  so  that 
the  distance  to  C,  Fig.  3,  measured  3.160  in. 

The  top  plate  was  removed  from  the  other  plate  and 

swung  in  the  bench  lathe.  The  hole  D,  Fig.  3,  was 
rebored  to  exactly  0.260  in.  in  diameter.  This  same  plate 

was  then  milled  and  ground  as  shown  by  the  dotted  lines 

in  Fig.  6.  The  surface  A  was  ground  to  a  finish  first, 
until  the  surface  was  tangent  to  the  remainder  of  the  hole. 
Then  the  dimension  B  was  determined,  and  the  points 

G  and  D  were  easily  brought  to  the  desired  form  by  meas- 
uring their  position  with  relation  to  the  dimension  B. 

It  now  remained  to  obtain  the  0.140-in.  radius  on  the 

top  plate  and  a  0.280-in.  diameter  hole  in  the  bottom 

plate.  The  plates  were  reassembled  and  a  0.260-in.  stud 
inserted  as  in  Fig.  7;  also,  the  block  was  placed  against 
the  side  of  the  top  plate  and  clamped.  The  button,  0.280 
in.  in  diameter,  was  clamped  in  position  so  that  it  touched 
the  block  and  stud.  Swinging  in  the  bench  lathe,  this 

button  was  trued.  After  removal  from  the  plates  a  0.150- 
in.  hole  was  bored  and  reamed  through  both  plates.  The 

top  plate  was  removed  without  disturbing  the  other,  and 
the  0.150-in.  hole  in  the  bottom  plate  was  enlarged  to 

the  master  templet.  The  gage  was  then  ground  as  in  Fig. 
11.  Set  up  as  shown  and  clamped  to  a  small  angle  plate, 
the  side  A  was  first  ground;  then  reversing  the  piece  so 

that  the  side  A  rested  upon  the  magnetic  chuck,  the  side 

B  was  ground  away  until  the  templets  were  flush.  The 
dimension  F  was  obtained  by  grinding  at  G  until  the 
dimension  C  equaled  E  minus  F. 

'A 

M.i^  foir  EEasefftiirag  Oil  Pipes 
By  Waltei!  J.  Orme 

A  simple  but  efficient  rig  for  inserting  oil  pipes  in 

transmission  cases  or  gear  boxes  is  shown  herewith.  A 
jack  can  be  made  of  hexagonal  stock,  one  end  slightly 
convex,  the  other  end  turned  and  threaded.    The  threaded 

%\\\v        ■>«\\\\\\^ 

RIG    FOR    INSERTING   OIL   PIPES 

end  may  be  fitted  into  a  round  piece  of  cold-rolled  stock, 
concaved  at  one  end  to  avoid  bruising  the  oil  pipe.  These 

jacks  can  be  made  of  various  lengths  to  accommodate 

cases.  Pipes  can  be  jacked  against  the  walls  of  the  case 
and  bent  as  desired  below  the  point  of  the  jack. 
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Bv  Robert  Mawson 

SYNOPSIS — In  this  article  are  shown  the  vari- 
ous operations  followed  in  the  manufacture  of  the 

1-lh.  high-explosive  shell.  The  various  machine 
tools  are  illustrated  by  photographs.  The  differ- 

ent attachments,  special  tools  and  other  equipment 
used  are  shown  by  detailed  drawings.  The  times 
of  production  are  included. 

Tlie  present  European  struggle  has  seen  the  develop- 
ment of  many  forms  of  warfare  and  many  types  of  equip- 

mient.  The  first  kind  of  shell  that  was  made  extensively 
was  the  shrapnel.  The  chief  purpose  of  this  shell  was 
to  break  down  the  wire  entrenchments  and  protect  the 
attacking  infantry  by  spraying  the  front  with  bullets  be- 

tween the  attacking  force  and  that  being  attacked.  High- 
explosive  shells,  to  be  used  in  blowing  up  the  trenches 
where  the  soldiers  were  entrenched,  were  then  manufac- 

tured.    This  form  of  shell  was  found  necessary  because 

6as  check  must  be  a  fight  fit  in  the  shell  and 
must  be  set  home  soas  to  require  great  force 

to  start  out  again 

two  purposes— in  marine  warfare,  on  a  light  type  of 
boat  used  for  patrol  purposes  to  guard  again.st  attacks 
of  submarines,  and  in  a  light  type  of  artillery  gun,  where 

tr brill  QlO  holes  in  gas  check  only  nhen 
required  for  driving  purposes 

■?d' 

V 
■  em- 

•1 

ao79-  U-asg'A  inchussty.-'  1<  ,::;c5^'..^..  a^j/.']..^   ^ff^"'^      U   -   -see'   ■e.io   

6as  Check  Shell 

FIG.    1.    DETAIL   DRAWING   OF    l-LB.   SHELL 

PURE  COPPEH  SEAMLESS  TUBIUS 

(To  be  ftioroughlif  annealed) 

FIG.   3.     PROGRESSIVE  STAGES  IN  THE  MANUFACTURE 
OF  A  l-LB.  SHELL 

it  is  used  to  great  advantage  as  a  machine-gun  destroyer. 
This  gun  has  a  range  greater  than  a  machine  gun — 

3,750  yd.  at  15-deg.  elevation — and  as  it  is 
light  in  weight  can  be  handled  with  great facility. 

In  Fig.  1  is  shown  a  detailed  illustration 
of  the  1-lb.  shell  and  its  gas  check.  A  detail 
of  the  copper  band  as  it  is  received  at  the 
factory  is  shown  in  Fig.  2.  Fig.  3  shows 
samples  from  each  operation  followed,  also  the 
elements  used  in  the  manufacture  of  a  shell. 

The  shell  is  made  from  cold-drawn  bar  steel 

11/^  in.  in  diameter.  The  tensile  strength 
of  the  stock  is  70,000  lb.,  with  an  elongation 
of  20  per  cent,  and  a  reduction  in  area  of 
-10  per  cent. 

  \  The  chemical  analysis  is  as  follows:     Sili- 
con, 0.03  per  cent. ;  manganese,  0.66  per  cent. ; 

phosphorus,  0.094  per  cent.;  sulphur,  0.107 
per  cent.;  carbon,  0.17  per  cent. 

In  Fig.  4  is  shown  one  of  the  automatics  performing 
the  first  operations  on  the  shell.    The  stock  is  fed  against 
a  stop  for  length.     This  stop  is  placed  between  the  fourth 
and  first  stations  on  the  turret  of  the  automatic.     The 

  --IS7S'-   >|      V    ̂'*0.005°-A 
FIG.  2.     DETAILS  OF  COPPER  BAND 

of  the  highly  developed  types  of  dugouts  and  defen.«es 
that  the  present  war  ha.s  produced. 

This  article   describes   the   manufacture   of   the    1-li). 

high-explosive  shell.     This  shell  is  being  used  chiefly  for 

•Copyright,   1916,   Hill   Publishing  Co. F±G 
,\UTUMATIC    MACHINING    SHELL 
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turret  is  then  fed  aroiind  to  the  first  station,  the  hole  During  this  operation  the  outer  end  of  tlie  har  is  sup- 
rough-drilled  and  the  outer  end  of  the  bar  trued  for  the  ported  with  the  roller  steadyrest.  The  turret  is  then  re- 
roller  steadyrest.  On  the  second  station  of  the  turret  volved  to  the  third  station  and  the  hole  reamed  to  size, 
the  hole  is  second  drilled  and  the  outside  form  turned,  the  end  faced  and  chamfered.     In  the  fourth  station  of 

Arrangemen+ o-f  Chamfer         -^Ream,  Running  Fii-      I   '^^- . 

and  Facing  Tool  Holders  „  "0129' 

■OJIHole       l8Piich.LH..U5. 
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FIG.  5.     DETAILS  OF  AUTOMATIC  SCREW  MACHINE  TOOLS 
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FIGS.  6  TO  S.    GAGES  FOR  SCREW  MACHINE  OPERATIONS 
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Operation  3 Opera+ion  4 

TABLE  OF  SEQUENCE  OF  OPERATIONS  ON  SHELL  BODY 
1. First    drill    and     turn    for 

18. 

Shellac 

steadyrest 

14. 

Put  In  gas  check 
2. Second  drill  and  form  out- 

!.■>. 
Retap 

side 

16. 

Clean  out  dirt  from  threada 

■i. 

Ream,  face  end  and  cham- 

17. 

Inspect 
fer 

IK. 

Load  shell  with  powder 
4. 

Tap 

1». Force   primer  in   cartridge 

0. 

Knurl  and  cut  oft 
case 

6. Inspect 

!!0. 

Fill     cartridge    case    with 
V. 

Nose 
nitro-celiuiose 

8. 
Inspect 

21. Insert   percussion   fuse 
a. Compressing     on     copper 22. Insert    shell     in    cartridge 

band 
case 

10. Turn    copper   band 23. Inspecting 

11. 

Inspect 24. Grease   steel   part 
12. Wash 25. 

Pack 

Operation  5 

TABLE  OF  OPERATIONS  FOR  GAS  CHECK 
1.  Drill  and  form  4.  Tap  and   cut   oft 
2.  Ream    and    counterbore  5.  Face  and  chamber  end 
3.  Thread  outside 

FIG.  9.     OPERATIONS  1   TO  5:    MACHINING  BODY 

Machine  Used — 2'^-in.  Gridley  singlc-spindle  automatic.  References — Figs.  4,  5,  6,  7  and  8. 
Production — 12  to  15  per  hr.  Note — Speed  of  machine  when  turning  and  forming,  180  r.p.m. 
Cutting  Compound  Used — "Alco,"  made  by  Texas  Fuel  Oil  Co.  when  tapping,  80  r.p.m. 

HI6H-CARB0N  TOOL  STTO. 

(HarderO 

® 

FIGS.    12   AND   13.    DETAILS   OF   TOOLS   USED   IN   NOSING  OPERATION 
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FIG.  10.    GAGES  USED  IN  INSPECTING  THE  SHELL  BLANK 

FIG.   11.    NOSING  THE  SHELL 

FIG.  14.    OPERATION  7:  NOSING 
Machine  Used — 16-ln.   Reed-Prentice  lathe. 
Production — 70  per  hr. 
Cutting  Compound  Used — "AIco,"  made  bv  Texas  Fuel  Oil  Co. 
References — Figs.  11,   12  and  13. 
Mote — Speed  of  machine,  450  r.p.m. 
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the  turret  the  hole  is  fir.st  tapped  as  the  fifth  operation. 
The  recess  for  the  band  is  then  knurled  and  the  shell 

blank  cut  off.  During  these  operations  the  blank  is 

again  supported  with  the  steadyrest.  The  reader's  atten- 
tion is  directed  to  the  type  of  cutting-off  tool  used.  This 

is  made  with  a  contour  similar  to  the  nose  of  the  shell, 

as  by  so  doing,  the  amount  of  stock  to  be  removed  in 
the  next  operation  is  reduced. 

Details  of  the  tools  used  in  the  Gridley  automatics 
are  shown  in  Fig.  5.  The  gage  used  to  test  the  drill 
when  grinding  is  sho^vTl  in  Fig.  6  and  the  gage  for  the 
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dure  the  only  thing  necessary  when 
the  tool  gets  dull  is  to  grind  the  end 
and  raise  the  tool  to  suit.  The 

grinding  does  not  change  the  con- 
tour of  the  tool,  as  is  obvious  from 

the  design. 

\Mien  nosing,  the  shell  is  held  hy  a 
drawback  arrangement  operated  by 
hand.  Details  of  this  attachment  are 

shown  in  Fig.  13.  A  diagrammatic 
illustration  of  the  nosing  operation  is 
shown  in  Fig.  14  in  detailed  form. 

FIG.  18.    DETAILS  OP  BANDING  DIE 

PIG.  19.    OPERATION  9:   COMPRESSING  ON  COPPER  BAND 
Machine  Used — Zeh  &  Hahnemann  Co.  press. 
Production — 180   per   hr. 
References — Figs.  2,  17  and  18. 
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FIG.    20.    MACHINING   THE   COPPER   BAND 

reamer  in  Fig.  7.  The  gages  used  on  the  automatic  are 
illustrated  in  Fig.  8.  The  machining  operations  are  also 

shown  in  diagrammatic  form  in  Fig.  9.  The  shell  blank 

is  then  inspected,  using  the  gages,  Fig.  10.  The  next 

operation  is  nosing,  and  a  view  of  the  machine  per- 
forming this  work  is  shown  in  Fig.  11.  Details  of  the 

tools  u.sed  for  this  operation  are  shown   in   Fig.   12. 
It  will  be  observed  that  the  forming  tool  is  made  with 

the  contour  machiued  the  entire  length.     By  this  proce- 

Ball-BeaHng  Housing  ■for  Nose  Cen+er 

Fig.  22 

FIGS.  21  AND  22.  -FORMING  TOOL  AND  DETAILS  OK 
NOSE  CENTER 
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FIG.   23.    MACHINING   THE  SHELL  IN   THE   LATHE 

MACHINE  STEEL  (Pxk  Harden) 
n  It 

MACHINE  STEEL  (Pack  Harder) 

li COLD-ROLLED  STEEL 
(Pack  Harden) 

I.48S 

'ti  Grind  these  Surfaces 

Workin3'Gage  for  Diame+er  of  Band 
Fie.24 

>4j<- 

'Orlnd  these  Surfaces 

Band  Con+our  6age 

FIS.25 

L484 

1/188' 

Grind  these  Surfaces 

Inspec+or's  Gage  for  Diamc-f«r  ofGoge 
Fie.27 

PIGS.   24,   25  AND   27.    DETAILS  OF  BAND  GAGES 

FIG.  26.    OPERATION  10:  MACHINING  COPPER  BAND 
Machine  Used — IS-in.  Reed-Prentice  latlie. 
Production — 60  per  lir. 
References — Figs.  13,   20,  21,  22,   23,  24  and  25. 
Note — Speed  of  iatlie,  450  r.p.m. 

The  gage  used  on  the  lathe  by  the  operator,  for  test- 
ing the  length  of  the  machined  shell,  is  shown  in  Fig.  15. 

The  shell  is  tlien  inspected  for  length  and  contour  of 
nose.  Tlie  gages  used  for  this  operation  are  sliown  in 
Fig.  16.  The  shell  is  then  taken  to  the  press  shown 
in  Fig.  17  and  the  copper  band  compressed  into  place. 

The  copper  bands  are  purchased  in 
the  dimensions  given  on  the  detail. 

Fig.  2.  They  are  annealed  in  a  crude- 
oil  furnace  at  a  temperature  of  1,375 
deg.  F.  The  bands  are  passed  in  on 
one  side  of  the  furnace  and  out  on 

the  opposite  side,  sliding  down  a  chute 
into  a  tank  of  water  to  complete  the 
aTinealing  operation. 

All  improved  form  of  banding  die  is 

fitted  to  the  press  and  is  shown  in  de- 
tail in  Fig.  18.  The  features  of  this  tool 

are  the  inclined  steel  die  blocks.  These 

are  fitted  with  tension  sjjrings  so  that  as  the  upper  element 
of  the  die  is  raised  the  springs  draw  back  the  side  blocks, 
allowing  the  shell  to  be  quickly  removed  and  preventing 
the  shell  seizing  the  dies  after  the  copper  band  has  been 
compressed.  The  banding  operation  is  also  shown  in 
diagrammatic  form  in  Fig.  19. 

The  copper  band  is  next  machined  in  the  lathe.  Fig. 
20.  For  this  operation  the  shell  is  held  in  a  drawback 
collet  operated  in  a  similar  manner  to  the  lathe  when 
machining  the  nose  and  shown  in  detail  in  Fig.  13. 
Details  of  the  forming  tool  for  the  copper  band  are  shown 
in  Fig.  21.  The  nose  end  of  the  shell  is  supported  in 
a  center  operated  by  air.  Details  of  the  nose  center, 
the  housing  and  the  device  for  operating  it  by  air  are 
shown  in  Fig.  22.  An  assembled  view  of  the  shell  in 
position  to  be  machined  is  shown  in   Fig.  23. 

The  gages  for  use  on  the  lathe  are  shown  in  Figs.  24 
and  25.     The  turning  o|K'ration  is  shown   in   diagram- 

matic form  in  Fig.  26.    Tlio  next  operation  is  inspecting 
the  band;  the  gages  used  are  shown  in  Figs.  25  and  27. 

(To  be  continued) 
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Prs^cilicaS  Meim 

The  accompanying  illustrations  show  a  fixture  for 

recutting  cams.  The  outside  diameter  of  the  cam  is  151/2 
in.    The  circumference  of  the  large  part  of  the  ball  race 

enough  to  allow  the  collar  ./  and  tiie  top  of  the  blades  O 
to  come  within  this  part  of  the  mill. 
By  adjusting  the  collar  J  the  inside  blades  can  be 

moved  either  up  or  down  to  regulate  the  length  of  cut  and 
compensate  for  the  loss  in  grinding.    The  blades  G  being 

FIG.   1.    KEAK  VIEW  OF  ATTACHMENT 

is  about  311/4  in-?  and  the  size  of  the  cam  race  before 
recutting  is  1%  in.  in  diameter  by  1%  in.  deep. 

The  faceplate  A  is  bolted  to  the  angle  iron  B  and  acts 
as  a  bearing  for  the  arbor.  An  arbor  carries  the  cam  C. 
At  D  is  shown  the  master  cam.  It  is  fastened  to  the  arbor 

by  a  key  and  bolted  to  the  cam  and  faceplate. 
A  block  of  wood  E,  lined  with  fiber  board,  acts  as  a 

steadyrest  or  support  for  the  cam  and  is  adjustable.  The 
faceplate  has  adjusting  screws  to  take  up  any  lost  motion 
between  the  bore  of  the  faceplate  aud  the  arbor. 

The  roll  is  held  against  the  master  cam  by  a  weight, 
the  screw  being  disconnected  from  the  table.  Rotary 
motion  is  given  to  the  cam  by  turning  the  handwheel  F. 
We  have  reset  six  cams  with  this  fixture  and  have  found 
the  race  to  be  within  0.001  in.  at  any  part. 

Central  Falls,  R.  I.  Robert  A.  Spenceh. 
m 

Co'ssthim.Si.tlcQEh  1H[®I11<DW  Mill 

A  combination  liollow  mill  to  mill  and  point  the  ends 
B  on  the  casting  A  was  made  in  the  following  manner :  A 
taper  shank  C  was  turned  to  %  in.  and  threaded  for  the 
hollow  mill  at  D.  The  lower  part  E  was  turned  to  %  in. 
and  also  threaded  for  the  adjusting  collar  /  for  the  inside 
blades  G.  Two  slots  were  then  cut  in  E  to  take  the  blades 

G,  the  slots  being  of  sufTicient  depth  to  allow  the  blades 
to  come  flush  with  the  surface  of  E. 

A  collar  with  a  Y^-m.  thread,  as  shown  at  7,  was 
made  and  put  on  D  to  act  as  a  check  nut  for  the  mill. 
The  other  collar  J  was  put  on  E.  The  blades  were  then 
inserted  in  the  slots.  A  mill  was  made  and  put  on  the 
shank  C.     The  ys-in.  hole  in  this  mill  was  drilled  deep,,,. 

FIG.  2.    FRONT  VIEW  OF  FIXTURE 

wider  at  the  top,  the  collar  •/  bears  directly  on  them.    The 
mill  D  can  also  be  adjusted  and  the  check  collar  /  tight- 

COMBINATION  HOLLOW  MILL  AND  POINTER 

The 
ened.     These  collars  have  setscrews  to  hold  them 

collar  L  prevents  the  mill  from  springing. 

Hyde  Park,  Mass.  Paul  Cyb, 

Circ^lair  SbiapiEn^  AttacHment 

The  accompanying  illustration  is  of  an  attachment  for 

machining  concave  surfaces  that  cannot  be  done  practi- 

cally and  cheaply  in  a  lathe.  It  can  be  easily  attached 
and  taken  off,  as  it  is  only  necessary  to  remove  the  tool 

holder  from  the  clapper  block  of  the  shaj^er  and  bolt  this 

attachment  to  the  clapper  block  in  place  of  the  regular  tool 

post. 

The  several  parts  are  lettered  as  shown  in  the  diagram, 

A  being  the  worm,  which  is  fastened  on  a  shaft  having 
a  knurled  handwheel  E  for  the  purpose  of  feeding  the  tool 
into  the  work.     The  worm  A  meshes  into  the  wheel  C, 
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which  has  a  tool  post  F  fastened  to  it,  in  which  the  cutting 
tool  is  attacluHl.  The  tool  post  and  wonnwheel  move  in 
the  block  P,  clamping  the  attachment  to  the  clapper  block 
B  by  means  of  a  special  nut.    The  thickness  of  the  block 

CIRCULAR  SHAPING  ATTACHMENT 

P  should  not  be  such  as  to  bind  the  wormwheel  to  the 
block  P. 

By  moving  the  cutting  tool  in  or  out  rather  a  large 
number  of  radii  can  be  machined.  When  the  tool  over- 

hang is  too  great,  the  attachment  can  be  fastened  by  an 
ordinary  bolt,  using  the  hole  D  and  also  the  special  nut 
as  sliown  in  the  illustration.        •      Nelson  Geeksten. 

Amsterdam,  N.  Y. 

Herewith  is  illustrated  a  quickly  made  chuck  that  I 
have  found  very  convenient  in  emergencies.  Suppose  a 
dozen  small  spindles  are  to  have  a  hole  bored  true  in  one 

end,  as  shown.    A  piece  of  1-in.  round  mild  steel,  2  in. 

i)nnniii,,,,,„,iiiiin\iiii 

>l»\ln   Ittllli 

f  r  , 

long,  is  held  true  in  the  chuck,  and  a  hole  is  rough-drilled 
1  in.  deep,  as  shown  in  the  sketch.  The  piece  of  steel  is 
reversed  in  the  chuck  and  a  hole  is  drilled  i|  in.  to  meet 
the  other  hole. 

Now  bore  out  to  within  a  few  thousandths  of  size  of  the 

spindles  to  be  held  and  slot  across  the  end  with  a  hacksaw, 
as  shown.  Bore  to  a  good  fit  for  the  spindles.  Insert  a 
spindle,  and  clamp  with  a  lathe  dog. 

If  the  spindle  is  a  good  fit,  it  will  run  dead  true.  When 
the  standard  three-jaw  chuck  does  not  run  true  enough, 
this  is  a  good  way  to  handle  such  work. 

Wembley,  England.  J.  H.  Davis. 

The  drawing  shows  a  self-contained  clamp  to  do  away 
with  the  nuisance  of  blocking  and  to  save  time  in  setting 

A  PLANER  CLAMP 

up.    The  parts  are  of  heavy  enough  section  to  avoid  weak- 
ness due  to  the  slots. 

Brooklyn,  N.  Y. 

Geohge  C.  Lawrence. 

X 

CE^ap  Pan  for  LatSrie 
The  illustration  shows  a  chip  ])an  for  the  lathe.  It  is 

about  1  in.  in  depth,  and  the  length  is  the  same  as  that 
of  the  opening  under  the  lathe.  It  is  made  from  ̂  

sheet  steel  with  the  ends  formed  up  and  soldered  to  be  oil- 

ro 

AN  IMPROVISED  SPRING  CHUCK 

CHIP  PAN  FOR  LATHE 

tight.  Two  thumb-screws,  as  shown,  fasten  tiie  pan  to  the 
lathe.  To  release  the  chills,  remove  the  thumb-screws. 
The  pan  swings  on  the  hinges  secured  to  the  lathe  bed. 
The  pet-cock  soldered  in  the  center  permits  the  oil  to  be 
drained  off.  This  device  does  away  with  the  unsightly 

pan  generally  placed  on  the  fioor. 
Chicago,  ill.  William  Cunningham. 
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Aia  ©nl  Bennies'  ^{^^Mlh  HeatnEag 
Conl 

The  illustration  shows  a  new  kind  of  oil  burner,  which 
may  be  used  in  the  boiler  shop,  on  steel  car  and  tender  or 
tank  work.  Oil  and  air  are  admitted,  as  shown,  through 

two  %-in.  globe  valves,  which  regulate  the  supply.    The 

0^^. 

OIL  BURNER   FOR  TANK  AND  BOILER-SHOP  WORK 

>;,s-in.  pipe  screws  into  brass  fittings  and  the  long  end 
of  the  coiled  pipe  into  the  inside  end  of  the  sai::e  fitting. 
The  oil  in  passing  through  the  hot  coil  is  heated  to  the 
proper  temperature  for  ignition  when  it  reaches  the  open 
«nd  A. 

The  small  brass  fitting  B  screws  into  the  larger  one 
€,  and  this  in  turns  screws  into  the  sleeve,  which  is  :?  in. 
long.  Into  this  sleeve  is  screwed  a  piece  of  2l^-in. 
wrought-iron  pipe  9  in.  long.  The  large  brass  fitting  C 
has  six  %-in.  air  holes  drilled  in  it  as  shown.  The  pipes 
through  which  oil  and  air  enter  are  held  together  by 

small  clamping  plates  D.  These  pipes  make  a  good  han- 
dle to  direct  the  flame  toward  any  spot  desired.  The 

device  is  light  and  easily  handled. 

The  21/2-in.  pipe  on  the  end  keeps  the  flame  confined 
to  the  desired  area.  The  device  was  designed  here  and 
a  dozen  or  so  have  been  made.  They  are  in  constant  use 
and  give  satisfactory  service.  Joskph  K.  Long. 

Renovo,  Penn. 
m 

When  we  stop  to  consider  that  nearly  every  branch  of 
metal  manufacturing  uses  grinding  wheels,  it  appears 
strange  that  the  art  of  grinding  has  never  been  reduced 
to  an  exact  science.  To  be  sure  we  know  that  certain 

grits,  grades  and  bonds  are  suitable  for  particular  classes 
of  work,  but  vary  the  working  conditions  ever  so  slightly 
and  we  are  all  at  sea,  as  it  were,  only  to  regain  a  correct 
course  through  long  experimentation. 

It  is  true  that  grinding-wheel  manufacturers  are  quite 

willing  to  experiment  at  the  customer's  expense.  Indeed, 
they  are  not  at  all  bashful  about  sending  several  trial 
wheels  on  the  slightest  suggestion.  Why  should  this 
state  of  affairs  exist?  Why  is  it  necessary  to  be  eternally 

experimenting  to  suit  an  every-day  product  to  an  every- 
day need  ?  Why  should  not  the  grinding-wheel  manu- 

facturer 1m>  able  to  state  instantly  the  proper  wheel  for 
a  certain  class  of  work  ?    As  a  matten  of  fact,  he  can  only en  ( 

in  one  case  out  of  ten  and,  when  he  falls  down,  he  e.x-, 
cuses  himself  under  the  plea  that  conditions  were  not' right  and  blandly  asks  for  another  trial. 

Again,  suppose  that  a  manufacturer  of  automobiles,  for 
example,  is  getting  good  results  with  a  certain  make  of 
wheel  for  grinding  crankshafts.  Along  comes  a  salesman 
from  a  competitive  concern  and  asks  for  an  opportunity 
to  submit  trial  wheels.  He  often  succeeds  in  getting  the 
desired  chance,  and  sometimes  his  wheels  show  efficiency 
oyer  tho.se  of  his  competitor,  in  which  case  ho  is  generally 
giyen  a  small  stock  order.  When  salesman  number  one 
calls  on  his  next  trip  he  has  visions  of  a  nice  order  (if 
he  doesn't  he  is  a  poor  salesman),  and  when  he  sees  his 
competitor's  wheels  where  his  u.sed  to  be  he  realizes  that 
it  is  up  to  him  to  get'  busy  or  lo.se  a  customer.  He  enters into  several  arguments,  more  or  legs  of  a  technical  nature, 
and  generally  slicceeds  in  obtaining  permission  to  submit 
wheels  for  a  further  trial.  Of  course,  this  is  perfectly 
legitimate,  but  why  didn't  he  send  the  best  he  had  iii 
the  first  place,  thus  entrenching  himself  as  firmly  as 
possible  before  his  competitor  made  a  favorable  showing  ? 

The  bulk  of  the  experimenting  is  done  at  the  cus- 
tomer's expense;  at  least  I  have  found  this  to  be  a  fact 

during  several  years'  experience  as  a  grinding-wheel 
salesman.  I  recall  one  grinding-whc-el  manufacturer  M-ho 
spent  thousands  of  dollars  in  experimenting  at  the  plant 
of  one  of  the  largest  automobile  manufacturers  of  the 
IMiddle  West  in  an  attempt  to  find  suitable  wheels 
to  show  efficiency  over  those  of  his  nearest  competitor. 
Of  course,  it  was  necessary  for  the  concern  that  originally 
had  the  business  aLso  to  conduct  extensive  experiments 
through  repeated  trials  in  an  attempt  to  hold  its  customer. 
Who  pays  for  this  costly  experimenting  in  the  long  run  ? 
The  consumer,  of  course,  otherwise  the  grinding-wheel 
manufacturer  would  speedily  go  out  of  business. 

All  this  costly  experimenting,  which  is  done  absolutely 
at  random,  has  but  one  ol)ject  in  view:  To  obtain  the 
most  efficient  wheel  for  a  given  purpose.  Theoretical 
knowledge  of  the  art  of  grinding  is  almost,  impossible  to 
procure,  because  the  bulk  of  what  has  been  published  was 
written  with  the  idea  of  exalting  the  merits  of  particular 
brands  of  wheels.  In  other  words,  one  manufacturer  will 
state  that  his  wheels  are  excellent  for  a  eertain  work, 
but  he  of  course,  will  not  state  that  his  competitor  makes 
a  better  article  for  the  same  purpose.  Authentic  data 
concerning  the  merits  of  different  abrasives  are  not  to  be 
had,  and  every  one  who  writes  up()n  the  subject  takes  a 
different  point  of  view.  I  have  sold  thousands  of  grind- 

ing wheels,  besides  writing  extensively  on  the  subject 
for  the  technical  press,  and  I  am  frank  to  admit  that  I 
know  very  little  about  them.  Well,  neither  does  any  other 

grinding-wheel  salesman.  But  that  is  not  the  point.  It 
appears  to  the  writer  that  it  is  up  to  some  of  our  scien- 

tifically trained  engineers  to  reduce  the  art  of  grinding 

to  an  exact  science.  "It  can't  be  done !"  exclaims  the 

grinding-wheel  manufacturer,  "what  do  college  men  know 
about  grinding?"  Nevertheless  the  fact  remains  that 
scientifically  trained  minds  have  accomplished  wonders 
in  other  branches  of  engineering  in  spite  of  the  jeers  of 

those  who  prefer  to  work  by  rule-of-thumb  methods,  and 
the  time  will  come  when  the  art  of  grinding  will  be  given 

attention.  Thus  much  of  the  air  of  myster}'  that  sur- 
rounds the  subject  will  be  dispelled  and  the  shop  super- 

intendent will  have  at  his  command  actual  data. 

Indianapolis,  Ind.,  F.  B.  J.\roBS. 
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The  illustration  shows  the  machining  of  a  large  crank- 
fchaft  23  in.  in  diameter,  weighing  17,000  lb.  where  the 
machines  were  too  small  for  the  job.  As  indicated,  the 
main  framebox  was  used  to  revolve  the  shaft  in,  and  the 

MACHINING   A   LARGE  CRANKSHAi'T 

other  end  was  put  on  the  center  of  a  large  pit  lathe  and 
clamped  to  faceplate,  as  will  be  seen  in  the  picture.  The 
shaft  was  first  turned  and  then  cut  off  to  the  required 
length.  jAMEa  H.  Faieboi{N. 

Spokane,  Wash. 

A  CaMe  R^cfe 

While  employed  by  a  large  electrical  manufacturing 
concern,  I  gave  some  time  to  putting  one  of  the  stockrooms 
on  a  more  efficient  basis.  One  of  the  worst  problems  I 
found  was  in  storing  various  kinds  of  cable,  which  was  re- 

ceived on  large  wooden  reels.  The  practice  had  been  to  roll 
these  reels  into  as  small  a  space  as  possible,  with  the  result 
that  it  was  always  necessary  to  move  from  two  to  a  dozen 
reels  in  order  to  I'each  the  one  desired.    It  was  also  neces- 

iSfeelPla-h, 
-  48"Diam. 

A    CABLE    RACK 

sary  to  roll  out  the  required  reel  so  that  it  could  be  picked 
up  by  a  crane  and  set  on  a  stand  to  remove  the  cable. 

I  designed  and  had  built  a  revolving  rack  that  solved 
the  problem  satisfactorilv,  not  only  saving  a  great  deal  of 
expense,  but  also  redvicing  the  necessary  floor  space  at 
least  50  per  cent.  Some  good  features  of  this  rack  are 
that  reels  of  any  diameter  or  width  may  be  stored  equally 
well,  also  that  cable  may  be  removed  from  any  reel  without 
taking  the  reel  from  the  rack  or  handling  any  other  reels 
that  may  be  stored  on  the  same  rack.  The  sketch  shows 
that  the  reels  are  simply  stacked  one  on  top  of  another,  and 
usually  from  five  to  eight  reels  can  be  stored  on  each  rack, 
depending  on  the  width  of  the  reels. 

One  other  good  feature  is  that  this  rack  can  nearly  all 
be  ))uilt  from  scrap  material,  as  will  be  seen  from  the  fol- 

lowing description :  The  crosspieees  are  made  of  4-in.  I- 
beam  braced  witli  a  iAx2-in.  strap  to  hold  it  in  position. 

On  the  bottom  a  i/^xl2-in.  diameter  plate  is  riveted,  which 
makes  a  bearing  surface  for  the  base.  At  the  ends  of 
each  of  the  arms  is  mounted  a  swivel  caster  that  runs  on 

the  bedplate,  which  is  made  of  ̂ -in.  boiler  plate  48  in.  in 
diameter.  Almost  any  piece  of  cast  iron  may  be  used  for 
the  base  casting,  which  has  a  thrust  bearing  in  the  top  for 
the  rack  to  turn  on,  so  tliat  a  man  can  with  one  hand 
revolve  the  rack  with  six  to  eight  thousand  pounds  of 
cable  on  it.  The  dimensions  may  be  changed. 

Pittsfield,  Mass.  L.  M.  Haley. 

M^clhimiaim^  ILeiS'ge  Cast  Urosa, 

The  problem  was  to  make  58  cast-iron  rings,  each  7  ft. 
4  in.  in  outside  diameter,  with  inside  bore  of  6  ft.  and 
the  thickness  of  the  ring  5  in.  They  were  to  be  cast  with 
a  web  on  one  side. 

The  first  thing  was  to  cast  a  square  box  in  two  sections, 
with  suitable  holes.  When  machined,  this  box  was  of  a 
size  sufficient  to  go  under  the  headstock  of  the  largest 
lathe  to  enable  the  turning  flange  to  be  raised  high 
enough  so  that  when  the  ring  was  bolted  to  the  flange  the 

latter  would  clear  the  bed-frame.  In  that  way  the  head- 
stock  was  secured  solid  with  long  bolts.  This  arrange- 

ment is  shown  in  Fig.  2. 

The  back  gear  B  was  set  in  the  belt  cone-pulley  pinion 
and  the  pinion  of  the  back  gear  C  was  slid  ahead  so  far 
that  the  latter  was  out  of  mesh  of  the  belt  cone-pulley 
gear.  An  extra  gear  D  was  secured  to  the  headstock 
frame  with  special  bearings  E  which  are  in  mesh  with 
the  back  gear  pinion  C.  Then  a  large  integral  gear  F 
was  made  and  bolted  to  the  back  of  the  turning  flange. 

Fig.  1  Fig.  2 
RINGS  SET  UP  ON  LATHE 

which  in  turn  is  in  mesh  with  an  extra  ftinibn  mounted 
on  the  end  of  the  extra  gear  shafting. 

By  this  arrangement  the  speed  problem  was  solved  on 
the  ordinary  medium-sized  lathe,  and  at  the  same  time 
gave  a  large  turning  power  to  take  full  cuts  of  the  tool. 

Fig.  1  shows  the  front  view- of  the  lathe.  It  may  be 

seen  from  this  view  that  tlie  ring.'  is  much  larger  than 
the  flange,  but  with  four  special  supports  A  the  ring  /' 
is  secured  for  the  machining  operation. 

Sault  Ste.  Marie,  Mich.  •  .  J.  G.  Kohpki.. 
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PnstOEa  (Girniradlaiffi^ 
In  reply  to  tlie  inquiry  on  page  8(;0,  Vol.  44,  for 

information  on  cylinder  and  piston  grinding,  perhaps 
my  experience  in  this  line  will  be  helpful.  I  have  bored 
many  cylinders  with  varying  success  not  only  in  the  finish, 

GRINDING   MACHINE    FOR   CYLINDERS 

but  in  the  shape  of  the  bored  cylinder.  I  have  made  a 
grinder,  shown  in  the  illustration,  that  could  be  adapted 
to  almost  any  lathe.  Clamped  to  the  faceplate  slightly  off 
center  and  using  a  wheel  nearly  the  size  of  the  cylinder, 
this  grinder  is  turning  out  jobs  successfully. 

Eustis,  Fla.  N.  R.  Hereick. 

Screvir  Tfciire^(ds   iia   Smtv 

As  John  H.  Van  Deventer  states  on  page  1017,  Vol. 

44,  trouble  begins  when  the  V-thread  and  the  U.  S. 
Standard  get  together  in  a  shop. 

Some  little  time  ago,  we  were  much  mystified  by  the 
complaints  received  concerning  the  fit  of  two  small 
threaded  pieces.  One  of  these  was  originally  a  casting, 
but  was  afterward  changed  to  a  bushing  peened  over  a 
stamped  shell.  This  was  then  made  by  an  outside  con- 

cern, but  the  manufacture  of  the  other  piece  was  cared  for 
in  our  own  factory. 

The  parts  were  not  only  used  in  our  assembling  depart- 
ment, but  also  sent  out  as  repairs.  Owing  to  the  fact  that 

the  complaints  arose  coincidently  with  the  change  in 
design  and  also  that  our  assembling  room  had  reported  no 
trouble,  we  immediately  put  it  up  to  the  manufacturer  of 
the  shell.  He  reported  that  their  tap  had  been  made  in 
strict  conformity  to  the  gage  furnished.  In  fact,  he  had 
just  tried  a  few  leftovers  and  found  them  correct.  Upon 
request  the  gage  was  mailed. to  us,  but  was  lost  in  transit. 

The  matter  was  forgotten  for  the  time  being,  but  finally 
a  double-barreled  protest:  was  received  together  with  the 
rejected  pieces  themselves..  Just  about  the  same  time  the 

writer,  in  a  trip  through'  the  factory,  observed  an  assem- 
bler busy  running  a  tap  through  the  bushing.  Upon 

being  questioned,  he  stated  that  this  had  been  necessary 

ever  since  the  new  type  had  been  supplied  to  him.  As  he 
expressed  it,  "The  tap  used  is  evidently  small,  as  the  shell 
will  not  run  freely  on  the  male  thread."  A  V-thread 
plug  gage  was  obtained  from  the  toolroom,  but  not  a  piece 
was  found  to  be  right,  either  of  those  returned  or  those  in 
stock.  A  close  inspection  of  the  thread  showed  it  to  be 
of  U.  S.  form.  Xo  ring  gage  could  be  located  other  than 
for  a  V-thread  so  that  the  piece  had  always  been  made  the 
same,  but  evidently  some  one  unfamiliar  with  th«  sliop 
practice  had  made  a  plug  gag«  for  U.  S.  thread,  especially 
as  the  blueprint  failed  to  specify  which  form  was  required. 

Inasmuch  as  our  only  evidG^^ce  against  the  out.side 
manufacturer  had  been  lost,  we  w^re  forced  to  the  expense 
of  retapping  several  thousand  sheW  bushings.  There  was 
also  a  lesson  read  to  the  foreman  whose  supervision  of  his 
department  was  so  lax  that  a  man  could  day  after  day 
spend  time  fitting  together  pieces  which  were  practically 
guaranteed  to  be  interchangeable.  H.  D.  Mdrphv- 

Jersey  City,  N.  J. 

FoFsimlini^  Tool  Sos'  A.dijtistin|^ 
SHeils  for  WeigHt 

Tlie  article  on  page  1131,  Vol.  44,  by  John  S.  Watts, 
interested  me  enough  to  ask  for  a  fuller  explanation  as  to 
its  operation. 

The  writer  says,  "The  tool  is  revolved  180  deg.  in  the 
eccentric  bushing."  This  would  not  change  the  axis  of 
the  tool.  I  should  think  it  would  be  necessary  to  revolve 
the  eccentric  bushing  that  fits  in  the  turret  hole  in  order 
to  advance  or  to  recede  the  tool.  Or,  perhaps,  a  better  way 
would  be  to  turn  the  shank  of  the  tool  eccentric  to  the 

body  carrying  the  cutter  and  bore  the  bushing  central. 
The  reason  for  the  L-shape  of  C  (stops)  is  also  not  plain. 

Philadelphia,  Penn.  Henry  E.  Bilger. 
m 

Taper  Sfeaira]}^  Drills 
To  supplement  the  discussion  on  taper  shank  sizes, 

page  870,  Vol.  44,  it  might  be  well  to  refer  to  a  standard 
adopted  in  1908  or  1909  by  Adriance  Piatt  &  Co.,  now  « 
branch  of  the  Moline  Plow  Co.  Trouble  was  being  exper- 

ienced with  twisted  tangs  on  three-  and  four-lip  drills 
used  for  boring  out  cored  holes.  Feeds  from  0.0-10  to 
0.060  in.  per  revolution  were  quite  commonly  used  and 
tang  breakage  was  frequent.  F.  B.  Case,  then  master 
mechanic,  hit  on  the  scheme  of  cutting  off  tiie  wliole  tang 
and  milling  below  it  a  new  tang  the  size  of  the  next 
larger  Morse  taper.  This  put  a  Xo.  5  tang  on  a  Xo.  4 
taper,  a  No.  4  tang  on  a  No.  3  taper  and  so  on.  In  order 
to  do  this,  the  drill  spindles  were  bored  out  slightly  and 
the  tang  slots  widened  to  fit  the  new  shanks. 

At  first,  we  had  to  mill  new  tangs  on  connnercial  drills 
as  received ;  this  was  not  a  very  serious  matter,  however, 
as  most  of  the  boring  equipment  had  inserted  cutters, 
using  the  old  shanks  over  again.  Later,  however,  we  were 
able  to  get  drills  .which  would  fit  our  collets  at  no  extra 



168 AMERICAN    MACHINIST 
Vol.  45,  No.  4 

cost.  I  used  this  taper  nearly  three  years  before  I  saw 
the  first  double  tang  collet  such  as  made  by  the  Cleveland 
Twist  Drill  Co.  The  drill  company  may  have  antedated 
us,  although  we  did  not  knpw  it. 

With  eight  years  of  use  behind  it,  the  system  .just 
described  is  still  unchanged  in  any  detail. 

Poughkeepsie,  N.  Y.  Hardy  W.  Johnson. 

Burr  Bennett  on  page  868,  A'ol.  -ii,  claims  that  his  cam 
arrangement  is  successful  on  rough  castings.  It  seems 
to  me  that  too  much  time  would  be  lost  adjusting  the 
nut  shown  underneath  to  suit  the  carrying  thickness  of  the 

castings  being  machined.  My  experience  with  such  fit- 
tings has  taught  me  to  leave  such  clamping  devices  alone 

unless  finished  surfaces  are  being  held.  Their  failure  is 
that  either  the  work  is  too  thick  and  the  cam  slips,  or  it  is 
too  thin  and  the  clamp  does  not  grip  at  all.  It  is  better 
to  stick  to  the  crude  but  effective  bolt  and  piece  of  stock 
more  often  met  with.  It  is  quite  common  to  see  a  bolt 
and  clamp  with  the  bolt  too  close  to  the  fulcrum  when 
it  should  be  as  near  to  the  work  as  possible.  This  can  lie 
prevented  to  a  great  extent  when  designing  the  jigs,  and 
by  the  shop  superintendent  paying  closer  attention  to  tlie 
rig-up  of  his  workmen.  P.  James. 

Surrey,  England. 

It  seems  as  if  Mr.  Van  Deventer  has  shown  about  every 
kind  of  knurl  holder  on  page  845,  Vol.  44.  However, 
some  of  your  readers  may  be  interested  in  the  one 
shown  in  the  accompanying  sketch. 

It  is  excellent  for  use  in  the  toolpost  of  an  engine  lathe 
or  as  a  hand  tool  in  knurling  work  held  in  a  vise  or  in  the 
chuck  of  a  speed  lathe.  Occasionally,  when  the  lathes  are 
all  in  use,  I  make  use  of  the  drill  press,  by  inserting  work 
to  be  knurled  in  the  chuck  and  clamping  this  knurl  holder 
flat  on  the  table  of  the  press. 

The  shank  A  is  slotted  out  to  take  two  knurls,  and  the 
third  is  in  the  hinged  piece  B.     Pressure  on  the  work  is 

holder  to  make.  The  parts  A  and  B  are  of  cold-rolled 
steel.  The  screws  D  and  E  and  the  wing  nut  G  can  be 
found  in  almost  any  shop,  and  the  knurls  are  of  standard 
size.  It  is  not  only  iiseful  in  the  small  shop,  but  will  be 
found  mighty  handy  in  the  big  shop,  especially  on  pieces 
of  such  small  diameter  that  they  cannot  be  knurled 
between  centers.  H.  M.  Darling. 

Greenfield,  Mass. 

[A  similar  knurl  holder,  shown  in  the  American  Ma- 
diinisf.  Vol.  28,  Part  2,  page  63,  wqs  used  in  a  lathe. 
The  upper  knurl  was  weighted  to  knurl  tapered  work  and 
automaticallv  compensate  for  the  change  in  diameter. — Editor.] 

On  page  1062,  Vol.  44,  J.  E.  Bi-acket  illustrates  and 
describes  a  keyway  cutter  having  teeth  at  an  angle  with  its 
axis,  the  direction  of  the  angle  alternating  with  each  suc- 

cessive tooth. 

His  experience  with  the  cutter  has  no  doubt  proved 
what  he  claims  as  advantages  over  a  cutter  having  straight 
teeth,  but  I  cannot  understand  how  they  can  be  made  in 
one  long  bar  as  he  suggests. 

The  illustration  shows  a  cutter  in  which  the  grooves 
are  much  deeper  on  one  side  than  on  the  other,  and  this 
would  be  the  result  if  milled  alternately  with  parallel 
lands.  If  5Ir.  Bracket  has  a  way  of  milling  teeth  of  this 
kind  in  a  long  bar  and  then  cutting  them  apart,  he  will 
confer  a  favor  upon  the  younger  readers  of  the  American 
Machinist  by  describing  his  method. 

Cleveland,  Ohio.  William  E.  Gbiswold. 

On  page  588,  Vol.  44,  are  shown  small-shop  devices. 
They  are  also  of  value  in  toolrooms.  To  the  uninitiated 
some  of  them  look  doubtful,  but  to  one  who  has  been  up 
against  hard  propositions  in  breakdowns  of  machinery 
and  emergency  work  they  are  almost  indispensable. 

There  is  one  thing  that  could  be  added  to  this  list — a 
spider  arbor  for  heavy  work  that  requires  both  facing  and 

ADJUSTABLE    KNURL    HOLDER SPIDER  ARBOR 

exerted  by  the  wing  nut  C.  To  make  adjustment  for 
work  of  a  different  diameter,  the  screw  D  is  swung  down 
out  of  the  way.  This  allows  B  to  be  brought  around  and 
run  the  screw  E  in  or  out  of  the  shank  A.  The  working 
lange  is  considerable,  as  I  have  knurled  pieces  from  fV 
up  to  1  in. 

This  contrivance  is  not  only  one  of  the  most  efficient, 
but  also  about  the  simplest  and   cheapest,  tri]ile   knurl 

turning  at  one  setting,  such  as  pipe  flanges,  columns  and 

cylinders.  This  arbor  has  been  used  on  pieces  with  10-in. 
holes  and  of  variable  length^f.  The  stock  for  A  may  be 
from  2  to  4  in.  in  diameter  with  %-,  %-  or  1-in.  tapped 
holes  for  ordinary  setserews  B.  Collars  like  C  are  for 
small  arbors.  The  illustration  is  otherwise  self-explan- 

atory. G.  Strom. 
Brooklyn,  N.  Y. 
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A  valuable  paper  was  presented  to  the  British  Insti- 
tution of  ]\Iechanical  Engineers  in  May,  by  Daniel  Adam- 

son,  in  which  is  given  a  digest  of  notes  and  information 
in  regard  to  spur  gears,  touching  upon  wear,  materials, 
allowable  working  stresses,  maximum  speeds  and  dura- 

bility. He  shows — what  is  well  known  to  the  student  of 
gearing,  but  is  perhaps  not  appreciated  by  others — that 
the  present  state  of  our  knowledge  is  far  from  com]5lete 
in  regard  to  many  important  factors  involved  in  gear 
design.  An  important  part  of  this  paper  is  the  large 
number  of  records  of  both  successful  and  unsuccessful 
gear  installations.  More  data  of  this  kind  are  needed 
to  aid  in  clearing  up  a  most  important  bit  of  machine- 
design  knowledge. 

The  discussion  in  the  latter  part  of  Mr.  Adamson's 
paper  dealing  with  the  variations  in  stress  induced  by 
variations  in  the  angular  velocity  of  gears  due  to  errors 
in  manufacture  is  of  particular  importance.  He  quotes 
examples  of  wheels  that  failed  by  breakage  after  only 
a  few  months  of  work,  where  failure  could  not  be  ac- 

counted for  by  the  peripheral  load  due  to  the  power 
transmitted.  From  Lasche  he  takes  the  suggestion  that 
•'The  stresses  induced  by  variations  in  the  angular  veloc- 

ity of  wheels,  due  to  unavoidable  errors  in  pitch,  may  be 

many  times  the  transmitted  load  alone,  and  also  "that 
these  excesses  will  vary  as  the  square  of  the  velocity." 
He  then  goes  on  to  say  that  if  Lasche  is  correct,  the 
varying  angular  velocity  resulting  from  inaccuracies  in 
cutting  causes  extra  loads  which  are  large  compared  to 
the  normal  loading,  and  the  resulting  stresses  must  be 
taken  as  practically  equal  in  magnitude  and  of  opposite 
sign.  He  also  quotes  Dr.  Unwin  to  the  effect  that  this 

breaking  stress  is  only  about  one-half  the  primitive  yield 
stress  of  the  material  because  of  the  Wohler  effect  of  the 
repeated  stresses. 

A  number  of  deductions  are  then  given  from  previ- 
ously cited  examples,  which  lead  to  the  assumption  that 

the  additional  stresses  induced  in  a  wheel  running  at  a 
high  velocity  are  very  large,  and  that  accordingly  it  is 
not  sufficient  to  consider  the  stress  due  to  the  transmitted 

load  alone  and  reduce  this  as  speeds  are  increased  merely 
for  the  resulting  higher  velocities. 

From  one  of  Lasche's  examples  the  author  draws  the 
conclusion  that  if  we  wish  to  secure  a  factor  of  safety 
of  3  at  a  pitch-line  velocity  of  2,460  ft.  per  min.,  the 
inaccuracy  in  pitch  must  be  reduced  to  less  than  0.5  per 
cent.'  It  is  assumed  that  the  excess  load  increases  di- 

rectly as  the  amount  of  inaccuracy  and  as  the  square 
of  the  velocity. 

All  of  this  discussion  shows  quite  plainly  that  one 
of  the  essential  things  is  a  standard  of  accuracy  of  cut- 

ting  for   different    velocities.     The   higher   the    velocity 

'Prom  an  example  by  Christie,  he  deduces  that  the  same 
error  (or  a  velocity  of  3,900  ft.  per  mln.  must  be  less  than  0.2 per  cent. 

inimiiniinnnniiiiiijijininnniiiiii 

the  greater  the  needful  accuracy.  :Mr.  Adainson  ap- 
preciated this  most  fully  and  knits  together  the  conclu- 

sions of  his  paper  in  the  form  of  the  following  table: 

XfT^y  p  ̂^''^  ,  ,         Velocity  of   Pitch 
^nn.TS'    ■""■     pJT-™,?''^,-.'''         Circle  in  Feet  per         Inaoouracy  of 
.Minute  Pitch  in  Per  Cent.  .Minute  Pitch  in  Per  Cent. 100  o.-  less 

200 

300 
000 
aoo 

5 

1.76 

0  98 

0  34 
0.185 

1,200 
1,500 

1,800 2,100 
2,400 

0  12 

0  09 

0  065 0.052 
0.042 

These  figures  emphasize  in  an  unmistakable  fashion 
the  need  of  greater  accuracy  in  cutting  gears  when  we 
propose  to  run  them  at  higher  pitch-line  speeds;  for 
not  only  does  inaccuracy  produce  noise,  but  it  also  tends 
to  induce  destructive  stresses. 

D^rabnlafty  ©f  Sptias'  Gears 
Eeference  has  been  niade  in  the  immediately  preced- 

ing comments  to  a  paper  presented  by  Daniel  Adainson 
to  the  British  Institution  of  .Mechanical  Engineers.  In 
his  discussion  of  the  importiint  property  of  durability  in 

spur  gears,  he  quotes  from  the  work  "of  Dr.  Schaefer, giving  a  formula  for  tooth  strength  and  a  table  for  values, 
of  one  of  the  factors,  K.  This  numerical  factor  is  a 
variable  dependent  upon  the  material  used  and  the  cir- 
cum.stances  of  the  drive. 

The  formula  is  as  follows : 
W  =  PFK 

where  ir  =  Safe  working  load  in  pounds; 
P  =  Circular  pitch  in  inches; 
F  =  Width  of  face  in  inches; 
K  =  Factor  from  accompanying  table. 

The  table  expressed  in  British  units  follows : 
VALUE.S  OF  FACTOR  K 

—Maximum  Allowable  Stresses   
11,400        8,500  6,700 Total  Life  ■   of  Gear  in  11,400  8,500  6,700  2.850 

.Millions  of  17,000  Lb.  14,000  Lb.  Lb.  per  Lb.  per  I.b.  jier  Lb  iier 
Revolutions  per  Sq.In.  pel  .■^q.ln.  Sq.ln.  Sq.ln.  Sq.In.  Sq.ln. 
0  1,3.50  1,120  898  685  455     228 
1  1.292  1,080  870  655  442     228 
2  1,2.38  1,040  S40  tH0  442  214 
3  1,180  1,910  812  028  428  214 
4  1,138  968  798  012  428  214 
5  1,094  940  785  598  413  214 
6  1,051  910  770  598  413  214 
7  1,023  883  712  584  413  214 
8  997  868  728  570  399  214 
9  968  840  713  555  399  214 
10  940  820  898  555  384  214 
12  883  782  670  526  384  200 
14  840  710  640  512  370  200 
16  797  712  612  498  350  200 
18  769  685  598  484  356  200 
20  740  655  570  470  342  200 
30  612  555  485  442  314  185 
40  520  484  428  370  285  172 
50  413  384  356  290  242  157 
60  342  327  299  270  214  142 
100  297  284  250  220  200  134 
120  257  242  226  212  171  123 
150  228  212  200  1S5  1.57  in 
200  185  171  157  142  128       97 
250  142  142  137  127   •  111       86 
300  128  123  120  109  100      77 
400  101  98  94  8 -i  80       64 
500  84  81  81  74  69      56 

Dr.  Schaefer  suggests  maximum  stresse.s  of  about  17,- 
000  lb.  per  sq.in.  for  forged  steel,  14,000  lb.  for  steel 
castings  and  5,700  lb.  for  cast  iron.  The  table  is  ar- 

ranged, however,  for  six  different  maximum  stresses, 
ranging  from  2,850  to  17,000  lb.  per  sq.in.  This  is  done 
in  order  to  adapt  it  to  various  materials. 
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How  Slhaia  We  Get 
Ainnmoif  Plate? 

!)'aa£* 

One  does  not  need  to  be  a  ]\Iethu.selah  to  remember 

when  practically  every  machine  shop  in  this  countr}' 
made  all  the  various  parts  for  its  products.  This  in- 

cluded bolts,  setscrews,  oil  cups  and  all  accessories  of  this 
kind.  Then  began  the  period  of  specialization  following 
the  introduction  of  automatic  machinery,  and,  to  some 
extent,  making  its  introduction  possible.  Comparatively 
few  manufacturers  at  that  time  required  sufficient  set- 
screws,  for  example,  to  keep  even  one  machine  continu- 

ously busy. 

This  specialization  enabled  small  parts  to  be  manu- 
factured in  large  quantities  at  a  much  lower  price  than 

the  individual  shop  could  possibly  make  them,  and  the 
buying  of  various  parts  that  are  common  to  machines 

used  by  various  manufacturers  has  become  almost  uni- versal. 

Suppose,  now,  that  a  large  user  of  special  .setscrews, 

should  decide  that  the  few  shops  that  were  able  to  sup- 
ply them  were  combining  to  charge  an  exorbitant  price 

for  the  material,  and  that  the  directors  after  more  or 
less  careful  consideration,  decided  to  appropriate  a  large 
sum  for  the  building  of  a  plant  for  this  purpose. 

Suppose,  further,  that  on  learning  of  this  decision  the 

owners  of  the  plants  that  have  been  accused  of  over- 
charging for  these  special  setscrews  offer  to  open  their 

Looks  to  any  committee  appointed  Ijy  the  purchasers,  and 

to  supply  the  setscrews  at  any  price  that,  in  their  opin- 
ion, would  give  a  fair  remuneration  to  the  plants. 

Assuming  still  further  that  it  was  decided  bv  the  con- 
sumers  that  for  special  reasons  it  was  advisable  to  have 
the  production  of  these  special  setscrews  entirely  under 
tlieir  control,  both  with  the  object  of  controlling  the  price 

and  of  preventing  them  from  being  made  for  other  cus- 
tomers. Would  it  not,  under  such  conditions,  be  the 

better  judgment  to  buy  at  a  fair  valuation  the  plant 

already  established  than  to  build  a  rival  plant,  particu- 
larly in  view  of  the  fact  that  these  special  setscrews  were 

badly  needed,  and  that  the  deliveries  might  be  delayed 
unless  this  was  done? 

Does  not  this  supposititious  case  compare  in  most  details 
with  the  existing  complications  in  regard  to  the  manu- 

facture of  armor  plate  for  our  new  battleships?  Should 
not  the  same  sort  of  business  reasoning  be  applied  in 
expending  $11,000,000  of  the  taxes  paid  by  the  people 
of  this  country  as  the  directors  of  a  manufacturing  con- 

cern would  use  in  expending  1  per  cent,  of  this  under 
very  similar  conditions? 

It  is  quite  probable  that  the  passage  of  this  appropria- 
tion has  had  a  chastening  effect  upon  the  manufacturers 

of  armor  plate  for,  instead  of  maintaining  the  former 

"Public  be  damned"  attitude,  they  are  endeavoring  by 
a  very  sensibly  planned  publicity  campaign  to  show  the 
advantages  of  dealing  with  them  instead  of  erecting  a 
Government  plant.  But,  as  previously  suggested  in  the 
imaginary  case  of  the  setscrews,  price  is  not  the  only 
consideration  and  there  are  extremely  good  arguments  for 

having  plant.'t  of  this  kind  under  Government  control  in 
order  to  prevent  similar  equipmeiit  being  supplied  to 
possible  enemies,  even  though  the  cost  pet  ton  be  higher 
on  this  account. 

It  would  seem,  however,  to  be  much  more  sensible  to 
take    advantage    of   the    experience    already    gained    by 

private  manufacturers  to  secure  cooperation  instead  of 

antagonism.  Then,  too,  the  question  of  prompt  deliv- 
eries to  meet  immediate  needs  must  also  be  c-onsidered. 

And  even  if  the  plant  under  consideration  is  so  badly 
located  geographically  as  to  make  it  advisable  to  move  it 
inland  at  a  later  date,  this  is  not  an  insurmountable  ob- 

jection. The  main  consideration  in  any  case  of  this  kind  is 
to  have  every  phase  of  the  question  carefully  gone  over 
by  competent  engineers  and  managers  without  political 
bias  and  who  have  in  mind  only  the  best  interests  of  the 
country  at  large.  It  is  a  plain  business  proposition,  in 
spite  of  the  limitations  that  it  may  be  desirable  to  put 
on  both  output  and  locality,  and  it  should  be  decided 
solely  on  this  basis.  If  it  is  desirable  to  have  a 
Government-owned  plant  let  the  best  private  plant  be 
bought  at  a  fair  figure  and  thereby  .secure  the  trained 
men  and  the  experience  that  has  been  accumulated. 

Al^asMiinitLKsia  as  ai  Bea.rii:&^  Metal 

The  aeroplane  and  the  racing  automobile  have  taught 

us  several  things  that  have  a  bearing  on  machine  con- 
struction of  various  kinds.  They  have  made  the  use  of 

aluminum  about  as  common  as  cast  iron  and  have  devel- 
oped new  uses  for  it  in  fields  to  which  it  seemed  unsuited. 

Engine-base  castings  can  be  made  very  light  and  yet  very 
stiff  by  suitable  ribbing,  and  this  ribbing  has  been  used 
for  some  years.  But  the  successful  use  of  aluminum 
alloys,  either  die  or  sand  cast,  for  bearing  surfaces  is  not 
only  unusual  but  contrary  to  not  a  few  predictions. 

Yet  the  aluminum  piston  is  finding  favor  in  many 
quarters.  And  not  only  does  the  aluminum  stand  up  iu 
contact  with  the  cylinder  walls,  but  it  is  being  used  as  a 
bearing  for  the  piston  pins  as  well,  and  giving  good 
service  in  some  instances.  Its  increased  expansion  over 
cast  iron  or  steel  makes  different  allowances  necessary,  but 
when  these  have  been  worked  out,  the  results  are  said  to 
be  very  satisfactory. 

Water  jackets  of  monel  metal,  connecting-rods  in  high- 
tensile  alloys  of  extremely  light  section,  and  careful  atten- 

tion to  heat  treatment,  are  all  comparatively  recent  devel- 
opments due  to  these  sources.  The  field  of  engineering 

offers  few  more  promising  developments  during  the  com- 
ing years. 

Nine  years  ago,  when  many  thought  the  automobile 
business  had  reached  its  climax,  the  Ford  plant  reached 
the  unheard  of  and  unbelievable  record  of  building  10,000 

cars  in  less  than  eight  months.  ^laehine-tool  builders 

began  to  look  for  other  fields  to  conquer  and  the  drop- 
ping off  of  the  fad  was  freely  predicted.  But  instead 

of  the  expected  decline  the  production  figures  have  con- 
tinued to  mount  to  an  unheard  of  rate,  until  the  first 

six  months  of  1916  show  a  production  of  over  750,000 

yiassenger  automobiles  and  Ford  has  grown  from  10,000 
in  eight  months  to  298,000  in  six  months.  At  this  rate 

the  yearly  production  will  go  over  one  and  a  half  million 

pleasure  vehicles  made  this"  year — or,  roughly  speaking, 
one  and  one  half  cars  for  every  hundred  people  in  the 
country,  counting  men,  women  and  children.  Add  those 
built  previous  to  this  year  and  still  in  use,  and  the  total 
nmst  run  close  to  one  to  every  40  to  50  people.  Pre- 

dictions as  to  the  future  output  are  indeed  dangerous. 
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The  average  speed  of  a  flywheel  on  a  power  punch  press 
is  from  80  to  200  r.p.m.  The  clutch  described  makes  it 
possible  to  run  from  80  to  1,000  r.p.m.,  and  where  it  is 
required  on  other  machinery  it  will  operate  satisfactorily 
and  positively  at  a  speed  of  ifrom  500  to  5,000  r.p.m.  The 
clutch  is  an  improvement  of  the  rolling-pin  type.  It  has 
a  rolling  pin  with  a  flattened  engaging  surface  that  acts 
horizontally.     It  has  two  locking  shoulders  that  lock  the 

flywheel  itself  pulls  it  into  position  before  jwwer  is  deliv- 
ered to  the  ram,  and  therefore  prevents  any  shearing  or 

binding  of  the  pin.  The  flywheel  runs  on  smooth  bronze 
bushings  that  have  no  holes  for  the  pin  to  operate  througii. 
The  engagement  is  in  the  center  of  the  flywheel  at  tlie  axis 
of  the  shaft,  preventing  any  blow  and  allowing  smooth 

operation. 
The  clutch  latch  is  a  tool-steel  dog  with  a  wedge-shaped 

end  and  contains  a  notch  that  makes  it  a  positive  stop. 

FIG.  1.     PUNCH  PRESS  EQUIPPED  WITH  HIGH-SPEED  FIG.  2.    FLYWHEEL  OFF  AND  KEY  SHOVED  OUT  TO CLUTCH  SHOW   SHAPE 

FIG.  3.    NOTCHES  IN  FLYWHEEL  BUSHING 

pin  in  position  by  a  cam  action  that  fastens  the  flywheel 
to  the  shaft  in  a  manner  similar  to  that  of  a  solid  key. 
These  shoulders  also  lock  the  flattened  part  down  in  the 
shaft  when  not  in  operation.  The  ordinary  flywheel  on  a 
punch  press  has  three  recesses  for  engaging  the  pin  and 
allows  time  for  the  pin  to  engage.  This  type  has  eight 
recesses,  made  in  a  steel  bushing,  case-hardened  and  keyed 
and  pressed  into  the  flywheel  hub.  These  recesses  are  the 
same  size  as  the  pin  and  no  time  is  allowed  for  it  to  enter. 
Since  the  pin  is  locked  in  position,  it  prevents  any  back- 
la.sh  or  rebound  when  combination  dies  are  used.  The  flat- 

tened part  of  the  pin  is  so  made  tliat  the  motion  of  the 

FIG.  4.    CLUTCH  USED  FOR  AUTOMOBILE  TRANSMISSION 

The  face  of  the  wedge-shaped  end  is  set  at  an  angle  that 
interlocks  the  rolling  key  at  the  time  of  release  and  pre- 

vents its  bounding  away  from  the  pin  when  engaged. 
A  positive  stop  device  is  attached  to  the  clutch  that 

causes  the  slide  to  stop  at  the  highest  point  after  one  de- 

pression of  the  treadle.  It  will  lift  the  operator's  foot 
and  will  not  repeat  unless  there  is  another  depression  of 
the  treadle.  This  device  can  be  detached  and  the  press  run 
in  the  usual  way  if  desired.  The  engaging  and  releasing 
mechanism  i.<  so  positive  and  accurate  that  it  is  not 

necessary  to  use  a  brake  or  friction  on  the  press'.  The 
clutching  device  normally  cuts  out  at  the  highest  point  of 
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the  slide,  but  it  may  be  released  at  any  point  in  the  revo- 
lution of  the  wlieel,  and  is  especially  useful  in  celluloid 

work  where  the  impression  must  be  held  for  a  period  as  it 
will  cut  out  at  the  lowest  point  also. 

The  clutch  principle  can  be  used  in  any  place  where  a 
positive  clutch  is  desired  such  as  automobile  transmissions, 
change  gears  in  machine  tools,  countershafts  and  tlie  like. 
When  designed  to  operate  in  transmissions  it  is  impossible 
to  shear  the  gears,  since  they  are  always  in  mesh,  and 
speeds  can  be  shifted  to  higher  or  lower  when  in  operation 
without  damage.     In  an  automobile,  the  speeds  can  be 

FIG. 5.    ACTION   OF   KEY 
IN  FLANGE 

FIG.    6.    ACTION  OF  TRANS- 
MISSION KEYS 

changed  without  releasing  the  clutch,  and  in  cases  of 
emergency,  it  can  be  used  as  a  brake  without  trouble  of  any 
kind. 

A  punch  press  fitted  with  one  of  these  clutches  is  shown 
in  Fig.  1.  A  larger  view  of  the  shaft  with  the  flywheel 
removed  is  shown  in  Fig.  2.  This  gives  a  good  idea  of  the 
pin  that  takes  a  spiral  motion  as  it  is  shoved  over,  which 
brings  the  lock  up  into  the  wheel.  The  hub  of  the  fly- 

wheel with  the  steel,  eight-notched  bushing  in  place  is 
shown  in  Fig.  3.  Fig.  5  shows  the  action  of  the  pin  and 
the  manner  in  which  it  rolls  up  into  the  notches  of  the 
bushing. 

A  shaft  fitted  for  an  automobile  transmission  is  shown 

in  Fig.  4.  The  gears  have  all  been  removed  to  show  the 
position  of  the  keys,  of  which  there  are  two,  set  into 
grooves  on  opposite  sides  of  the  shaft.  The  manner  in 
which  these  keys  roll  up  into  the  notches  in  a  gear  is 
shown  in  Fig.  6.  This  takes  care  of  both  the  front  and 
the  back  lash.  These  clutches  are  made  by  the  Campbell 
Manufacturing  Co.,  3715  Wentworth  Ave.,  Chicago,  111. 

The  illustration  shows  a-  motor-driven  polishing  and 
buffing  lathe  recently  added  to  its  line  by  the  Gardner 
Machine  Co.,  Beloit,  Wis.  The  motors  used  are  of  heavy 
design  and  are  fitted  with  frames  carrying  ball  bearings. 

The  motors  are  fully  inclosed;  for  ventilation  a  fan, 
attached  to  the  motor  shaft  within  the  cover,  draws  air 
up  from  the  base  on  the  right,  forcing  it  through  the 
motor  and  down  into  the  pedestal  on  the  left. 

A  push-button  control  station  is  furnished.  The  but- 
ton on  the  right  is  used  for  starting  and  is  below  the 

surface  of  the  plate  so  as  to  remove  any  likelihood  of  ac- 
cidental starting.  The  left  hand  or  stopping  button  is 

■''provided  with  a  simple  locking  device  which  is  a  further 
''precaution  against  closing  the  circuit  unintentionally. 

Either  adjustable  or  constant-speed  direct-current  mo- 
tors can  i^e  supplied.  When  adjustable  speed  is  used,  the 

lever  within  the  base  is  moved  to  the  desired  point  and  by 

pressing  the  starter  button  the  motor  comes  up  to  the 
speed  at  which  it  is  set.  In  alternating  current  only 
certain  speeds  are  obtainable. 

The   spindle   is  provided  with  a  locking  device.     A 
button-head   pin,   acting   over  a   coil    spring,   is   pushed 

"*»^Jp.--'-^-.-i-7"'' "'  ■'     "■    I^H 

'  ^       ̂^m 

MOTOR-DRIVEN  POLISHING  LATHE 

down  into  one  of  the  four  holes  in  the  spindle  collar. 
This  locks  the  spindle  when  it  is  desired  to  change 
wheels. 

The  macliine  is  made  in  several  different  sizes. 

The  form  of  shear  and  rod  cutter  shown  Tras  developed 
especially  for  toolroom  and  light  bench  work  by  W.  W. 

LIGHT  SHEAR  AND  ROD  CUTTER 
Capacity,  I'j-in-  flat  sheets  and  bars:  ̂ 4-in.  rods;  base,  10x4  in.; weigiit,  15  ib. 

&  C.  F.  Tucker,  Hartford,  Conn.  In  design  and  con- 
struction it  follows  closely  tlie  heavier  type  of  machine 

illustrated  on  page  1141,  Vol.  44. 
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S]heM=.T©st  Scale 
The  purpose  of  the  scale  shown  is  to  immediately  in- 

dicate whether  a  shell  is  under  or  over  the  prescribed 
weight.  It  will  be  noted  tliat  the  weij,dit  of  the  shell  has 
been  -counterbalanced  entirely,  tliereby  confining  the 
functions  of  the  pointer  to   an   indication   of   variation 

AUTOMATIC  SHELL-TEST  SCALE 

only.  To  clearly  show  such  variations  there  is  provided 
a  reading  index  13  in.  long,  reading  from  8  to  14  oz.  by 
drams.  The  scale  is  a  recent  pi'oduct  of  John  Chatillou 
&  Sons,  8.5  Cliff  St.,  NctT  York  City,  and  is  made  for 
various  sizes  of  sliells. 

'Flessalbll®  ODMspIlniffi^ 
The  main  features-  of  the  coupling  shown  are  that  its 

only  moving  part  is  a  slotted  driven  hub  and  that  aside 
from    the    liolts    it    has    only    three    separate    sections. 

^

"

 

"TT^B 
ta 

The  casing  remains  rigid  at  all  times  and  can  be  used 
as  a  pulley  for  belt  connection  to  other  machines.  The 
closed  construction,  preventing  the  entrance  of  dirt  or 
grit,  is  apparent. 

The  hubs  are  bored  and  keyseated.  The  bolts  are  ma- 
chmed  to  e.xact  size  and  are  held  rigidly  at  the  ends,  an 
arrangement  designed  to  give  to  the  flexible  coupling  the 
strength  found  in  the  solid  flanged  type.  The  bolt  hole.s 
HI  the  Hanged  side  and  the  slots  in  the  fiexible  side  are 
accurately  spaced  to  insure  a  uniform  torque  with  a minimum  of  Io.st  motion. 

Tlie  coupling  is  made  in  a  variety  of  sizes  by  J.  R. 
Shays,  Jr.,  47  West  34th  St.,  New  York  City. 

Deslgim  aiffid!  CoiastrxLicftioia  of 
Te3sSnle=Msi<cIhiBiniery  Cams 

By  Sumner  B.  Sargent 

Spinning  frames  are  designed  to  spin  warp  yarn  on  warp 
bol)bins,  or  filling  yarn  on  filling  bobbins,  or  are  sometimes 
so  arranged  that  with  slight  change  the  same  frame  will 
spin  either  warp  or  filling  yarn.  The  warp  Varn  is  wound 
on  bobbins  in  successive  layers,  the  first  traveraing  prac- 

tically the  full  length  of  the  bobljin  and  each 
succeeding  layer  being  somewhat  shorter  at 
both  ends.  This  gives  a  tapered  effect  at  both  M 
ends  of  the  bobbin.  In  succeeding  operations 
the  yarn  is  removed  by  revolving  the  bobbin  on 
its  own  axis.  Filling  yarn  is  wound  on  the  bob- 

bin in  successive  layers,  the  first  traversing  only 
a  short  length  on  the  bobbin,  say  2  in.  on  a  bob- 

bin GY2  in.  long.  Each  succeeding  layer,  through  ̂ '9-' 
the  instrumentality  of  the  builder,  is  lifted 
slightly  toward  the  top  of  the  bobbin.  Thus  the 
full  diameter  of  yarn  on  the  boMjin  is  obtained 
long  before  the  layers  of  yarn  reach  the  top 
of  the  bobbin.  The  wooden  filling  bol)bin  gener- 

ally has  a  tapered  base  (see  Figs.  1  and  2).  .The 
first  layer  of  yarn  is  wound  on  this  taper,  and 
each  succeeding  layer  being  the  same  in  length,  pjg.2 
but  lifted  slightly  toward  the  top  of  the  bobbin, 
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FLEXIBLE  COUPLING 

PIGS.  1  AND  2..  YARN  BOBBINS.     FIGS.  3  AND  4.    DIAGRAMS 
OF  ••BUILEfER"  MECHANISM 

the  tapered  effect  shows  only  at  the  top  of  the  full  bobbin. 
The  filling  yarn,  when  placed  in  the  loom  shuttle,  is  re- 

moved from  the  tapered  end,  the  taper  allowing  the  yarn 

to  slip  ofi'  easily  as  the  shuttle  traverses  back  and  forth. 
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Filling  cams  are  generally  three-pointed,  making  three 
complete  strokes  in  one  revolution  of  their  periphery. 
These  strokes  are  usually  identical.  I  depart  from  this 
general  practice  and  make  each  stroke  a  little  different 

in  length,  in  order  to  "bind"  the  yarn  more  satisfactorily 
M  L  K 

k'^. 
^ ="-"--  '--4---  z:: 

Layout  of  Divisions  for 
Spinning  Frame  Cams 

Fig  5 

Layout  of  Spinning 
Frame  .Cam 

Fig.  6 
5.    SPRING FIGS;    5   AND   6.    SPRING   FRAME    CAM   LAYOUTS 

on  the  bobbin.  Each  of  the  three  strokes  delivers  two  lay- 
ers of  yarn  on  the  bobbins,  one  layer  corresponding  to  the 

down  stroke  of  tlie  cams,  the  other  to  the  upstroke. 
I  have  frequently  noticed  in  spinning  frames  a  faulty 

method  of  design  that  I  consider  serious;  namely,  the 
traverse  motion,  actuated  by  cams,  moves  up  and  down  the 
length  of  the  bobbin,  delivering  the  yarn  in  successive  lay- 

ers on  the  bobbin.  The  cam  operates  directly  on  a  lever 
called  the  builder.  The  builder  operates  a  series  of  rocker 
shafts,  raising  and  lowering  the  traverse  motion.  The 
cams  pull  this  entire  mechanism  in  one  direction,  and 
on  the  return  stroke  the  mechanism  is  kept  against  the 
cam  periphery  by  a  number  of  heavy  balance  weights  hung 

to  a  lever  ai-m  on  the  rocker  shafts  (see  Fig.  3).  Here  A 
represents  the  fulcrum  of  the  rocker  shaft.  B  is  a  lever 
arm  of  the  rocker  shaft  alternately  raising  and  lowering 
the  guide  rods  C.  D  is  the  ring  rail  guiding  the  yarn  up 
and  down  on  the  bobbin  F.  The  counterbalance  weights 
aie  seen  at  //,  at  ./  is  the  connection  between  the  rocker 
shafts  and  the  builder  K,  and  L  represents  the  filling  cam. 

Now,  in  this  case  the  weight  of  the  builder  and  traverse 
motion  act  on  the  same  side  of  the  fulcrum  with  a  tendency 
to  i)ull  the  cam  ball  away  from  the  cam  and  are  coun- 

terbalanced by  weights  //,  which  must  he  sufficiently  heavy 
to  overbalance  positively  the  mechanism  and  its  friction 

in  the  guide-rod  bearings.  Otherwise, 
the  ring  rail  might  hang  stationary  and 
spoil  the  bobbins.  I  much  prefer  this 
mechanism  designed  as  in  Fig.  4.  Here, 

the  weight  of  the  traverse  motion  it- 
self causes  the  mechanism  to  move  in 

one  direction,  and  keep  the  cam  ball 
against  the  face  of  the  cam,  and  the 
stroke  of  the  cam  causes  the  mech- 

anism to  move  in  the  other  direction. 

In  this  case  the  balance  weights  are 

only  sufficiently  heavy  to  remove  un- 
necessary strain  from  the  builder  and 

cams,  and  the  lighter  balance  weights 

are  more  easily  adjusted  as  occasion  re- 

quires. On  "filling"  bobbins,  or  shuttle 
bobbins,  the  yam  is  put  on  with  numer- 

ous short  strokes  of  the  traverse  motion ; 
the  builder  motion  raises  the  traverse 

motion  on  the  bobbin  a  slight  amount 
on  each  successive  stroke.  Thus  each 

succeeding  layer  of  yam  is  lifted  slight- 
ly toward  the  top  of  the  bobbin,  grad- 

ually filling  the  bobbin  from  bottom  to 
top.  In  the  present  case  I  will  arbitrarily 
decide  that  the  three  strokes  of  the 

cam  shall  be  respectively  21^  in.,  214 
in.  and  2%  in.  In  the  cam  layout  the 

proportional  method  is  used,  as  in  all 
such  cams  (see  Fig.  5).  Now,  as  the 
traverse  motion  automatically  lifts  each 
succeeding  stroke  toward  the  top  of 
the  bobbin,  Fig.  4,  I  decided  that  the 
lengthening  of  the  cam  strokes  shall 
be  toward  the  top  of  the  bobbin 
and  therefore  do  not  use  in  the 

present  cam  layout  a  common  cen- 
ter line  to  locate  the  center  of  the 

three  strokes  the  same  distance  from 

the  cam  center,  as  in  the  previous  cam 
spinning  frame  is  designed  as  in  Fig.  3, 
in  the  heel  of  the  cam   (or  nearest  the 

design.    If  the 
the  cam  ball  i 

center  of  the  cam )  when  the  traverse  motion  is  at  the  top 
of  its  stroke.  If  we  decide  that  the  three  cams  should  each 
lift  the  traverse  motion  to  a  different  height,  it  must  be 

done  by  changing  the  amount  of  stroke  of  each  cam  at  the 
point  nearest  the  center  of  the  cam,  and  we  cannot  change 
the  stroke  height  of  any  one  of  the  three  leaves  of  the  cam 
at  this  point  without  affecting  the  stroke  of  the  adjoining 
leaf,  whereas  if  the  difference  in  lengtli  of  the  three  strokes 

occurs  at  the  toe  or  outer  point  of  the  cam,  the  lengthen- 
ing or  shortening  of  the  stroke  of  one  leaf  does  not  affect 

the  stroke  of  an  adjoining  leaf.  Fig.  1  represents  a  full 
filling  bobbin  and  Fig.  2  one  partly  filled. 
We  will  now  proceed  fo  develop  a  cam  employing  a 

cam  lever  15  in.  from  the  fulcrum  to  the  cam -ball  center 
and  a  cam  ball  %  in.  in  diameter,  using  120  deg.  for 
each  complete  cam  stroke.  One  side  of  each  stroke  having 
a  longer  duration  of  time  than  the  other  side  (in  order  to 
bind  the  yarn  on  the  bobbin),  we  determine  which  side 
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of  the  cam  points  shall  have  the  longer  period  of  time. 
Referring  to  Fig.  4,  we  see  that  the  cam  pulls  up  the  tra- 

verse motion.  During  the  movement  in  this  direction  tlic 
mechanism  is  using  power,  while  the  movement  in  the 
opposite  direction  is  due  to  gravity  or  the  weight  of  the 
traverse  motion.  Therefore,  to  conserve  power  and  lighten 
the  strain  on  the  mechanism,  we  determine  that  the  stroke 
side  of  the  cam  shall  have  the  longer  period  of  time  and 
decide  that  the  stroke  shall  be  completed  in  75  deg.  and 
the  follow  in  45  deg.  This  division  of  time  will  wind  a 
proportional  number  of  spirals  of  yarn  on  the  bobbin  dur- 

ing the  up  and  down  movement  of  the  traverse  motion. 
This  difference  in  the  number  of  spirals  wound  on  the 
bobbin  binds  the  yarn  more  firmly  than  would  be  the  case 

.  if  the  same  number  of  spirals  were  wound  on  in  each  di- 
rection of  traverse. 

Proceeding  witK  the  development  from  each  division 
point  on  the  line  BC,  Fig.  5,  extend  radial  lines  to  A 

parallel  to  the  line  BC ;  erect  lines  EF  and  H,  represent- 
ing the  strokes  2%,  2i/i  and  2^/^  in.  With  a  15-in.  radius 

strike  the  arcs  KLM.  The  intersections  of  these  arcs 

by  the  radial  lines  indicate  the  division  points  for  the  three 
strokes. 

Strike  the  circle  A,  Fig.  6,  with  a  15-in.  radius  equiva- 
lent to  the  cam-lever  length  and  divide  it  into  three  seg- 

ments of  120  deg.  each.  Divide  the  segments  into  sections 

of  75  and  45  deg.  Divide  the  75-deg.  segment  into  18 
equal  divisions.  From  each  of  these  18  division  points, 
with  a  15-in.  radius  strike  radial  arcs  to  the  center  of  the 
circle,  the  centers  of  the  arcs  lying  on  the  circumference. 

Deciding  that  the  cam  point  shall  be  5  in.  from  the  cen- 
ter, add  half  the  diameter  of  the  cam  ball  and  with  a  5%- 

in.  radius  strike  the  circle  B.  Transfer  the  divisions  of  the 

arc  K,  Fig.  5,  to  the  radial  arc  CD,  Fig.  6.  From  the  cen- 
ter D  swing  these  division  points  to  their  proper  radial 

arc,  and  with  a  %-in.  radius  swing  the  points  of  contact 
for  the  stroke  side  of  the  2%-in.  cam. 

For  the  follow  side  of  the  cam  divide  the  adjoining  45 
deg.  of  the  circle  A,  Fig.  6,  into  18  equal  divisions.  Strike 
the  radial  arcs  as  for  the  stroke  side.  From  the  center  D 

swing  the  division  points  of  the  arc  CD  to  these  radial  arcs, 
and  with  a  %-in.  radius  swing  the  points  of  contact  as  on 
the  stroke  side. 

Proceed  in  the  same  manner  in  transferring  and  devel- 
oping the  2y^-m.  and  2^'^-in.  strokes. 

Necessity  of  Binding  on  the  Yarn 

To  obtain  more  satisfactory  bind  of  the  yarn  on  the 
bobbin,  I  also  design  each  of  the  three  strokes  with  a 
different  duration  of  time  for  the  up  and  down  strokes. 
This  binding  of  the  yarn  on  the  filling  bobbins  is  very 
important.  It  is  desirable  to  put  as  much  yarn  as  possible 
on  tJie  bobbin,  in  order  to  secure  maximum  production 

both  of  the  spinning  frames  and  the  loom.  The  "doffing" 
of  the  yarn  on  the  spinning  frame  les.sens  its  production, 
and  the  .stopping  of  the  loom  to  replenish  its  supply  of 
filling  yarn  lessens  the  loom  production.  The  filling  sup- 

ply is  carried  in  a  slnittle  on  the  loom.  This  shuttle  is 

banged  from  side  to  side  of  the  loom  by  a  "picker  stick." The  continuous  shock  to  the  shuttle  and  bobbin  is  liable 

to  cause  the  yarn  to  "slough  off"  the  bobbin,  making  waste 
and  lessening  the  loom  production,  if  the  yarn  is  not  prop- 

erly and  tightly  bound  on. 
The  proper  binding  of  the  yarn  also  allows  the  spinning 

frame  to  wind  the  yarn  more  tightly  on  the  bobbin,  thus 

.securing  more  production  on  Iwtli  frame  and  loom,  where- 
as if  the  yarn  is  not  properly  bound,  any  attempt  to  wind 

it  tiglitly  by  the  spinning  frame  causes  the  layers  of  yarn 

to  slip  or  "slough,"  making  waste  both  on  frame  and loom. 

PRACTICAL  FORGING  AND  ART  SMITHING— By  Thomas  F. 
Googerty.  One  hundred  and  forty-four  5x7%-tn.  pages; 
89  iUustratlons;  indexed:  cloth  bound.  The  Bruce  Pub- 

lishing Co.,  Milwaultee.  Wis.     Price,   $1, 
This  worl<  is  an  elementary  Instruction  boolc  on  the  forg- 

cxperience.  The  first  part  contains  seven  chapters  devoted 
ing  and  smithing  of  wrought  iron.  The  author  has  taught 
this  subject  for  many  years  and  has  written  from  his  personal 
to  the  elements  and  principles  of  wrought-lron  hand  forging. 
The  first  chapter  talces  up  the  forge  and  its  tools.  The  second 
and  third  chapters  cover  the  preparation  of  worlt  for  welding, 
such  as  scarfing  and  upsetting,  and  Jump,  butt,  spilt,  corner 
and  T  welding,  with  instructions  on  making  welded  eye-pins 
and   S-links. 

Chapter  IV  is  devoted  to  staples,  links,  chains  and  grab 
hooks.  Chapter  V  takes  up  a  few  other  simple  pieces.  In- 

cluding a  hay  hook  and  a  welded  ring.  Chapter  VI  is  devoted 
to  the  making  of  tongs  and  information  on  iron  and  steel. 
The  last  chapter  of  this  section  is  devoted  to  some  of  the 
simpler  forged  tools,  including  chisels  and  punches,  with  In- 

formation in  regard  to  the  working  of  high-speed  steel. 
The  second  part,  devoted  to  art  smithing,  includes  Chapters 

VIII  to  XV.  A  number  of  art  objects,  such  as  door  latches, 
hinges,  candlesticks,  lamps  and  lanterns,  are  shown  in  detail, 
with  instruction  in  the  methods  by  which  the  various  orna- 

mental features  are  planned,  made  and  finally  assembled. 
Much  of  the  work  shown  is  of  a  high  order  of  artistic  merit. 

EMPIRICAL  DESIGN— By  'Leslie  D.  Hayes.  Ninety-nine  6x9- in.  pages;  66  illustrations;  numerous  tables;  indexed;  cloth 
bound.     Carpenter  &  Co.,  Ithaca,  N.  Y.     Price,  $1. 

Every  draftsman,  designer  and  engineer  has  in  some  well- 
thumbed  notebook  a  number  of  empirical  formulas  gathered 
during  his  own  experience.  Every  engineering  handbook 
contains  many  of  these  equations.  They  come  from  the  great 
storehouse  of  practical  experience  and  have  the  authority  of 
frequent  and  widespread  use. 

Professor  Hayes  has  done  a  real  service  in  showing  how  to 
obtain  and  use  such  formulas.  His  book  is  planned  as  a  text- 

book for  second-year  students  in  machine  design.  However, 
the  matter  has  a  wider  use,  and  the  work  should  be  in  the 
possession  of  every  draftsman,  designer  and  engineer.  The 
method  of  application  of  empirical  design  is  stated  In  this 
illuminating  paragraph: 

"The  machine  parts  to  which  empirical  methods  will  be 
applied  belong  to  a  large  class  of  parts  in  such  general  use 
and  under  such  similar  conditions  that  they  are  now  made  In 
a  number  of  standard  sizes,  having  the  same  general  form 
and  proportions,  and  purchasable  in  the  open  market  at  a  cost 
much  less  than  that  at  which  they  could  be  designed  and  built 
especially  tor  each  case.  Empirical  methods  are  also  often 
applied  by  manufacturers  in  the  design  of  parts  which  they 
have  occasion  to  make  in  a  number  of  sizes,  even  though 

those  parts  are  never  placed  upon  the  market,  except  in  con- 

junction with  some  complete  machine." 
The  work  is  divided  Into  seven  chapters  with  these  head- 

ings: Empirical  Design,  Screw  Fastenings,  Keys  and  Taper 
Pins,  Shafting  and  Shaft  Fittings,  Shaft  Fixtures,  Transmis- 

sion Members,  Pipe  and  Pipe  Fittings.  In  addition,  there  are 
a  few  tables,  including  decimal  equivalents  and  trigonometric 
functions. 

ADVANCED  ELECTRICITY  AND  MAGNETISM— By  WUllam 
S.  Franklin  and  Harry  MacNutt.  Three  hundred  SVixS^j- 
in.  pages;  217  Illustrations:  indexed;  cloth  bound.  The 
Macmillan  Co.,  New  York  City.     Price,  $2. 

Reviewed  by  ALEXANDER  GRAY* 
A  new  book  by  these  authors  is  always  of  interest  because 

of   the   individuality    of    their   methods   of    treatment    and    be- 
cause   of    their    ability    to    keep    the    attention    of    the    reader 

always  on  the  physical  problem. 
The  first  part  of  the  book  is  devoted  to  a  discussion  of 

magnetism,  electromagnetism  and  electromagnetic  induction. 
So  many  authors  have  written  on  these  subjects  that  the 
method  of  treatment  has  become  more  or  less  standardized. 

Nonessential  detail's  have  been  eliminated  from  this  new  text, 
and  the  fundamentals  are  emphasized  by  the  use  of  striking 

•Director,  department  of  electrical  engineering,  Sibley  Col- 
lege, Cornell  University. 
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mechanical  analogies.  The  concluding  chapter  is  devoted  to 

a  study  of  ship's  magnetism  and  the  adjustment  of  the  ship 
compass. 

In  the  second  part  of  the  book,  subjects  such  as  electric 
fields,  potential,  electric  waves  and  oscillations  are  treated 
in  an  original  and  stimulating  manner,  and  problems  such  as 
the  design  of  insulating  structures,  the  propagation  of  waves 
and  transmission-line  surges  are  so  handled  that  the  reader 
gets  a  real  grip  on  the  principles  involved.  The  short  chap- 

ter on  the  electron  theory,  with  which  the  book  closes,  leaves 
one   with    the    desire    for   further   information    on    this   subject. 

The  book  should  find  a  place  on  the  shelves  of  those  engi- 
neers who  are  interested  in  the  design  of  high-voltage  struc- 
tures and  in  transmission-line  phenomena.  It  should  also  find 

considerable  use  as  a  reference  book  for  students  of  physics 
and  electrical  engineering. 

The  chapter  headings  of  the  book  are  as  follows: 
Part  1.  Elementary  Theory  of  Ferro-Magnetism;  Elemen- 

tary Theory  of  Electromagnetism;  Induced  Electromotive 

Force  and  Inductance:  Magnetic  Properties  of  Iron;  Ship's 
Magnetism  and   the   Compensation   of  the  Compass. 

Part  2.  Electric  Charge  and  the  Condenser:  Theory  of  the 
Electric  Field:  Theory  of  Potential;  Electric  Oscillations  and 
Electric   Waves. 

Part   3.   The   Electron   Theory. 

ENGLISH  AND  AMERICAN  TOOL  BUILDERS — By  Joseph 
Wickham  Roe.  Three  hundred  and  fifteen  6x9% -in. 
pages;  57  illustrations;  indexed;  cloth  bound.  Yale  Uni- 

versity  Press,   New    Haven,    Conn.      Price,    $3. 

Reviewed  by  DEXTER  S.  KIMBALL* 
The  purpose  of  this  book  is  to  show  the  importance  of  the 

work  and  influence  of  the  great  builders  of  machine  tools. 
Most  men  realize  that  civilization  itself  is  dependent  on  the 
use  of  tools  and.  furthermore,  that  civilization,  with  all  its 
enlightenment,  comfort  and  culture,  is  measured  by  the  char- 

acter and  efficiency  of  the  tools  of  production.  Few  men, 
however,  realize  how  fundamental  the  machine-tool  industry 
is  to  machine  production  in  general.  Without  modern  ma- 

chine tools,  so  called,  our  vast  and  complex  equipment  of  in- 
dustrial and  war-making  machinery  "would  not  be  possible.  It 

should  be  of  interest,  therefore,  to  read  who  the  master  minds 
were  that  laid  the  foundation  of  this  fundamental  art. 

History  always  takes  good  care  of  kings,  queens,  soldiers 
and  statesmen.  It  also  makes  note  of  a  few  of  the  master 
minds  of  engineering,  such  as  Watt  and  Fulton.  But  there  are 
other  men  whose  names  are  little  known,  even  in  the  engineer- 

ing fraternity,  whose  labors  made  possible  the  successes  of 
these  giants  of  engineering.  If  there  is  inspiration  in  reading 
of  Watt  and  Fulton,  there  is  equal  inspiration  in  reading  of 
the  struggles  and  successes  of  Maudslay,  Nasmyth,  Whitney, 
Brunei,  Bramah   and   Whitworth. 

The  development  of  the  machine-tool  industry,  it  should 
be  mentioned,  is  essentially  English  and  American.  Professor 

Roe's  book,  therefore,  begins  with  the  story  of  early  English 
tool  makers,  not  omitting,  however,  to  give  due  credit  to  the 
French  and  other  early  European  inventors  and  builders  who 

had  wrestled  ^vith  these  problems.  The  author  then  traces'the 
progress  of  the  machine-tool  industry  in  England  up  to  the 
middle  of  the  nineteenth  century,  when  the  supremacy  In  the 

art  began  to  pass  to  the  United  States.  The  author's  reasons 
for  this  change  are  Interesting  and  instructive  and  offer  food 
for  reflection. 

The  last  half  of  the  book  is  devoted  to  the  stories  of  Amer- 
ican inventors  and  builders,  principally  in  the  machine-tool 

industry,  but  necessarily  overlapping  other  kinds  of  machine 
production.  Some  of  these  inventors  and  builders  are  well 
known,  while  others  are  seldom  heard  of.  An  interesting 
chapter,  with  genealogical  table,  shows  the  profound  influ- 

ence that  the  old  firm  oi  Robbins  &  Lawrence,  which  was 
established  in  the  backwoods  of  Vermont  in  1S3S,  has  had 
upon  this  art.  An  equally  interesting  chapter  tells  the  his- 

tory of  the  present  firm  of  Brown  &  Sharpe  and  of  the  radiat- 
ing influence  of  its  founders.  Other  chapters  deal  with  the 

development  of  the  machine-tool  industry  near  Philadelphia 
and   in   the   Middle  West. 

It  is  somewhat  significant  that  many  of  the  early  improve- 
ments in  machine  tools  in  this  country  had  to  do  with  the 

development,  of  firearms  and  that  European  nations  obtained 
here  their  ideas  of  firearms  manufacture,  which  they  have 
developed  so  highU'.  The  Interchangeable  system  of  manu- 

facturing Is-also  a  direct  outgrowth  of  the  efforts  of  American 
manufacturers  to  produce  high-grade  rifles  for  the  American 
Government. 

The  entire  book  is  well  written  and  gives  a  fairly  full 
account  of  'he  history  of  the  art  ot  machine-tool  making 
without  being  yerbose.  It  would  seem  that  the  book  would 
be  more   complete   if  some  mention   had   been   given   of  those 

designers  who  have  made  contribution  to  the  art,  though  they 
were  not  in  the  business  of  manufacturing  machine  tools. 
Thus  the  work  of  the  late  Professor  Sweet,  which  has  had  a 
great  influence  on  American  machine  design,  is  not  mentioned, 
nor  is  the  work  of  John  Riddell  at  the  General  Electric  Co.  or 
that  of  George  W.  Dickie  on  the  Pacific  Coast,  though  both  of 
these  latter  men  have  produced  some  remarkable  and  very 
large  machine  tools. 

The  book  is  handsomely  bound,  well  printed  and  well  illus- 
trated, the  illustrations  including  pictures  of  epoch-making 

machines  and  of  many  of  the  pioneers  in  this  important  in- 
dustry. It  is  interesting  and  instructive  indeed  to  see  what 

manner  of  men  these  pioneers  were  and  to  read  the  story 
of  their  successes  and   failures. 
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KUSEMESS  ITEMS 

The  .\ew  York  Ofllop  of  Jno.  Hy.  Andrew  &  Co.,  Ltd.,  Shef- 
field, has  been  moved   from   107  West  St.  to  26  Cortlandt  St. 

The  Internntional  0.\yKen  Co.,  with  ofllfces  at  115  Broadway, 
New  York,  is  installing  a  new  plant  at  College  Point,  L.  I., 
for  the  manufacture  of  oxygen  and  hydrogen  gas. 

.The  Sullivan  Machinery  Co.,  Chicago.  III.,  has  established 
an  agency  in  Holland  with  Messrs.  Petrie  &  Co.,  Heeren- 
gracht,    141-145,   Amsterdam,   as   its   special   representatives. 

TIRADE   CATAILOGS 

MaehlnlHtH'  .Meaauriniir  TooIh.    J.  T.  Slocomb  Co.,  Providence, 
R.  I.     Catalog.      Pp.   127;   5x7^2    in.;   illustrated. 

Oxyacetylene  ^Veldlne  and  Cuttine  uf  Metals.  Vulcan 
Process  Co.,  Minneapolis,  Minn.  Catalog  No.  4.  Pp.  29;  6x9  in.; 
illustrated. 

Quick  Changre  Lnthea.  Walcott  Lathe  Co.,  Jackson,  Mich. 
Bulletin.      Pp.   12;    9x11  >2   in.:   illustrated. 

Geared  Head  I^niclne  LatheH. .  Phoenix  Manufacturing  Co., 
Eau  Claire,  Wis.      Bulletin.      Pp.    15;   14x10    in.;   Illustrated. 

Special  Machinery,  Fine  Tools,  Sans.  Burrs  and  Cutters. 
Thurston  Manufacturing  Co.,  419  Eddy  St.,  Providence,  R.  I. 
Catalog.      Pp.  15;    6x9   in.;   illustrated. 

Hack  Saws  and  Frames,  Small  Tools  and  Hardware  Spe- 
cialties. Crescent  Co.,  Meriden,  Conn.  Catalog.  Pp.  16;  5x8 

in.;   illustrated. 
Tumblers  and  Dust  .\rreKters.  Whiting  Foundry  Equip- 

ment Co.,  Harvey,  111.  Catalog  No.  120.  Pp.  20:  6x9  In.;  illus- 
trated.     This   catalog   supersedes   No.   113. 

Core  Oven  Equipment.  Whiting  Foundry  Equipment  Co., 
Harvey,  111.  Catalog  No.  121.  Pp.  24;  6x9  in.;  illustrated. 
This  catalog  supersedes  No.  112. 

•Professor    of    Machine    Design    and    Construction,    Sibley 
College,  Cornell  Univefsity. 

American  Foundrynien's  Association  and  American  Insti- 
tute of  Metals.  Annual  meeting,  September  11-16,  Cleveland, 

Ohio.  A.  O.  Backert,  secretary,  American  Foundrymen's  As- sociation, Cleveland,  Ohio. 

American  Society  of  Alechanlcal  Engineers.  Monthly 
meeting  first  Tuesday.  Calvin  W.  Rice,  secretary,  29  West 
39th   St.,   New  York  City. 

Boston  Branch  National  Metal  Trades  Association.  Monthly 

ipeeting  on  first  Wednesday  of  each  month.  Young's  Hotel. W.  W.  Poole,  secretary,  40  Central  St.,  Boston,  Mass. 
Providence  Association  of  Mechanical  Engineers.  Monthly 

meeting  fourth  Wednesday  each  month.  J.  A.  Brooks,  secre- 
tary.   Brown    University,    Providence.    R.    I. 

New  England  Foundrymen's  Association.  Regular  meet- 
ing second  Wednesday  of  each  month.  Exchange  Club,  Bos- 
ton, Mass.  Fred  F.  Stockwell,  205  Broadway,  Cambridgeport, 

Mass. 

Engineers*  Society  of  Western  Pennsylvania.  Monthly 
meeting  third  Tuesday;  section  meeting,  first  Tuesday.  Elmer 
K.    Hiles,    secretary,    Oliver   Building,    Pittsburgh,    Penn. 

Rochester  Society  of  Technical  Draftsmen.  Monthly  meet- 
ing, last  Thursday.  O.  L.  Angevine,  Jr..  secretary.  S57  Genesee 

St.,  Rochester,  N.  Y. 

Superintendents'  and  Foremen's  Club  ofVleveland.  Monthly 
meeting  third  Saturday.  Philip  Frankel,  secretary,  310  New 
England  Building,  Cleveland,  Ohio. 

Western  Society  of  Engineers,  Chicago,  III.  Regular  meet- 
ing first  Wednesdav  evening  of  each  month,  excepting  July 

and  August.  J.  H.  Warder,  secretaryj  1785  Monadnock  Block, 
Chicago,  111. 

Philadelphia  Foundrymen's  Assoclatiort.  Meetings  first 
Wednesdav  of  each  month.  Manufacturers'  Club,  Philadelphia, 
Penn.  Howard  Evans,  secretary.  Pier  45  "North,  Philadelphia. Penn. 

Technical  League  of  America,  Regular  meeting  second 
Friday  of  each  month.  Oscar  S.  Teale,  secretary,  35  Broadway, 
New  York.  N.  Y. 
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Usimig'  Sttesxnm  Meat  for  MeMiimg  USue Softer  Mete^ls ,e 
l>v  KoHKirr  Ckamkh* 

SYXOFSIS—TIk'  iraste  of  tin,  babhitl  or  other 
.soft  metals  by  overltealin;/,  wlien  melted  in  the 
ordinary  way,  amountu  to  a  large  sum  annually, 
whicli  the  method  liere  outlined  gives  promise  of 

considerably  reducing.  ̂ Yhile  the  particular  ap- 

j.aratus  described  was  designed  especially  for  melt- 
ing type  metal,  the  wide  range  of  application  to 

other  purposes  will  be  at  once  apparent.  The.  uni- 

fonnity  of  temperature  obtained  and  the  elimina- 
tion of  fire  risk  make  the  device  and  melliod 

attractive  for  use  with  inflammable  mixtures. 

In  industrial  lieat!n<;-  processes  tjie  use  of  steam  as 
the  heat-carrying  medium  is  always  preferred  to  other 
methods,  sueh  as  heating  hy  hot  water,  hot  air  or  the 

pi'ocess  can  lie  carried  out  at  constant  temperature,  as 
the  latter  does  not  cliangt!  without  a  change  in  pressure. 

This  latter  feature  sets  definite  limits  to  the  tempera- 
ture up  to  which  the  use  of  steam  for  heating  purpose:? 

is  practicable.  In  many  industrial  processes,  as  for  in- 
stiince  in  metal  melting,  the  temperatures  are  so  high 

that  the  corresponding  pressures  are  beyond  the  limit 
for  which  steam  boilers  are  commercially  available. 

Tlie  designers  of  the  Winslow  high-pressure  boiler  had 

for  some  time  been  considering  the  u.-.e  of  their  appar- 
atus for  heating  purposes  at  temperatures  outside  the 

range  of  ordinary  boilers  and  had  even  experimentally 

melted  tin  in  a  crucible  in  which  a  high-pressure  .steam 
coil  had  been  placed,  when  they  were  approached  by 

Lucien  I.  Yeomans,  of  tiie  Amalgamateil  Machinery  Cor- 
poration, of  Chicago,  with  tlie  following  jirobleni : 

via.    1.    THE  APPARATUS  AS   MADE  AND  TESTED  FKi.  2. AS   l.N.STAi^LKU  iN   Till':  SlluP    WllKKE   IT   Id    LSKL' 

direct  application  of  a  flame.  The  reason  for  this  is 

twofold:  First,  the  large  amount  of  latent  heat  of  the 

steam,  which  is  given  uji  in  condensation,  makes  possible 

the  accomplishment  of  the  given  task  with  a  small  quan- 

tity of  steam;  and  secondly,   by  the  use  of  steam  the 

•Chief  engineer,  Winslow  Brothers,  Chicago. 

In  its  manufacturing  process  Mr.  Yeoman's  firm  uses 

large  quantities  of  type  metal,  which  is  an  alloy  of  lead 

and  antimony,  for  setting  bearings  and  the  like  in  cored 

castings.  The  alloy  has  a  melting  point  of  475  deg.  F., 

and  it  is  essential  that  it  be  poured  at  a  temperature 

not  exceeding  550  deg.  F.     Ordinary  gas-heating  m
elt- 
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ing  furnaces  sxich  as  are  in  common  use  for  this  kind 

of  work  necessitate  the  constant  vigilance  of  an  attend- 
ant using  a  thermometer,  in  order  to  prevent  overheating 

of  tlie  metal  bath. 

It  was  thought  that  by  means  of  a  coil  containing 
steam  of  sufficiently  high  pressure,  the  latter  being  kept 
constant  automatically,  the  metal  bath  could  be  kept  in 

])roper  condition,  ready  to  be  drawn  from  at  any  moment, 
without  an  attendant. 

The  pressure  at  which  saturated  steam  has  a  tempera- 
ture of  550  deg.  F.  is  1,050  lb.  per  sq.in.  In  order  to 

insure  transfer  of  heat  from  the  condensing  steam  to 

the  metal,  it  is  necessary  to  employ  an  even  higher  tem- 
perature and  corresponding  pressure.  In  the  case  under 

discussion  a  maximum  temperature  of  600  deg.  F.  was 

considered  desirable.  The  corresponding  pressure  of  sat- 
urated steam  is  1,575  lb.  per  sq.in. 

It  might  be  suggested  that,  in  order  to  avoid  these 
extremely  high  pressures,  the  steam  could  be  superheated. 

This,  however,  would  entirely  do  away  with  the  advan- 
tages of  the  iise  of  steam  coils.  The  temperature  could 

not  be  kept  constant  by  the  simple  device  of  keeping 
the  pressure  constant,  and  the  coil  surface  would  have  to 

be  enormously  large,  because  superheated  steam  gives  up 
heat  at  a  very  much  lower  rate  than  saturated  steam. 

In  the  design  of  the  apparatus  the  following  conditions 
had  to  be  met: 

1.  A  boiler  had  to  be  made  which  would  be  perfectly 
safe  and  reliable  under  pressures  exceeding  1,500  lb. 

per  sq.in. 
2.  In  order  to  avoid  a  feed  pump,  the  arrangement  of 

boiler  and  coil  had  to  be  such  that  the  natural  circu- 
lation of  the  steam  and  the  return  cf  the  condensate 

tu  the  boiler  by  gravity  would  be  reliable  under  all  con- 
ditions of  operation. 

3.  An  automatic  pressure  regulator  had  to  be  pro- 
vided ;  but  in  this,  as  in  all  other  parts 

of  the  a])])aratus,  it  was  necessary  to 
avoid  all  possibility  of  leakage,  as  a  feed 
pump  would  otherwise  be  required  to 
replace  the  lost  water.  The  apparatus 

as  designed,  built  and  tested  is  illus- 
trated in  Fig.  1.  In  Fig.  2  it  is  showu 

as  actually  installed  at  the  present  time 

in  the  shop  of  the  Amalgamated  ]\Ia- 
chinery  Corporation.  There  is  little 

difference  in  the  two  set-ups  except  that 
the  latter  has  hooks  placed  for  the  pour- 

ing ladle  and  stairs  leading  to  a  snuill 
platform  for  the  convenience  of  the 

workmen  in  placing  metal  in  the  pot 

and  manipulating  the  outlet-valve  han- 
dle. The  general  arrangement  of  the 

apparatus  is  seen  in  Fig.  3.  Here  A 

is  the  high-pressure  boiler  and  B  the 
melting  pot  containing  the  heating 
coil  C.  Steam  and  condensate  cir- 

culate in  both  and  in  the  con- 

necting pipes  in  the  direction  indi- 
cated by  arrows.  At  the  highest  point 

of  the  steam  pipe  there  is  a  "trap  pipe"  D,  in  which 
all  the  air  in  the  boiler  accumulates.  On  account  of 

t'ae  very  high  pressure  this  accumulation  occupies  a  small 
space,  and  the  trap  pipe  removes  it  from  circulation. 
At  E  in  the  boiler  shell  are  two  gas  burners,  with  a 

pilot  burner  between  them.  These  burners  are  served  by 

the  main  gas  pipe  F,  in  which  is  located  the  diaphragm- 
regulating  valve  0.  The  arrangement  of  this  valve  is 
such  that  it  is  normally  closed  by  spring  pressure  and 

opened  by  water  pressure  applied  to  a  diaphragm.  The 
amount  of  this  water  pressure  is  regulated  by  the  steam 

jiressure  in  the  boiler  through  the  relay  valve  II. 

MELTING    POT 

:  'M:  v/M'/WWW/M/tff' vrjm. 

FIG.    3.    GENERAL   ARRANGEMENT   OF   APPARATUS 

The  heating  surface  of  the  boiler,  removed  from  its 

casing,  is  shown  in  Fig.  4.  This  consists  of  sets  of 

seamless-steel  tubes  like  Fig.  5,  the  ends  of  the  tubes 

in  each  set  being  welded  into  iieaders  of  the  same  ma- 
terial. Six  of  these  sets,  or  sections,  are  used  in  this 

boiler,  the  rear  headers  being  welded  into  a  steam  cross- 
header  at  the  top  and  into  a  water  crossheader  at  the 

bottom.  These  crossheaders  project  through  the  cast- 
iron  boiler  casing  when  in  place. 

To  the  tubes  of  each  section  there  is  fastened  a  baffle 

stri]),  each  one  touching  that  of  the  adjoining  section. 

PIG.  4.    HEATING  SURFACE  OF  THE 
BOILER  REMOVED  FROM  CASING pre.  5.    ONE  OP  THE  BOILER- 

TUBE  SETS 

These  strips  form  a  complete  baffle  wall  that  directs  the 
flow  of  the  gases  of  combustion.  The  flow  is  upward 

in  front  of  the  baffle,  then  downward  and  finally  up- 
ward again  between  the  rear  section  headers  and  the 

casing  wall,  toward  the  flue. 
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The  boiler  casing  is  made  of  cast  iron,  lined  with  as- 

bestos and,  in  the  furnace,  with  "transite,"  which  is  a 
mixture  of  asbestos  and  portland  cement. 

There  are  none  but  welded  joints  within  the  casing. 

Tlie  only  unions  are  at  the  ends  of  the  crossheaders, 
where  on  one  side  they  form  the  connections  to  the 
steam  coil  and  on  the  other  side  to  the  steel  water  col- 

umn, wiiich  carries  on  top  the  pressure  gage  and  about 

halfway  Ijetwecn  the  crossheaders  a  filling  plug  and  a 
connection  to  the  regulating  device.  The  safety  valve 

is  also  placed  at  this  point. 
Before  assembling  the  boiler,  each  section  is  tested 

separately  under  3,000  lb.  per  sq.in.  water  pressure;  after 

PIG.   6.    PRE.SSLliK    KELAY   VALVE 

assembling,  the  same  test  is  performed  upon  the  com- 
pleted boiler. 

The  pressure  relay  valve  is  shown  in  section  in  Fig.  6. 

It  consists  of  a  lieavy  housing  containing  a  Bourdon 

spring  acting  through  a  stem  upon  the  water-dis- 

tributing ball  valve.  The  Bourdon  spring,  made  of 

steel,  is  welded  to  a  small  steel  pipe,  which  is  con- 
nected to  the  boiler.  Thus  there  is  no  outlet  for  the 

steam  and  no  possibility  of  leal<age.  A  ball  valve 

is  contained  in  a  plug  that  is  adjustable  in  the  casing, 

permitting  the  changing  of  the  pressure  at  which  the 

deformation  of  tlie  Bourdon  spring  lifts  the  ball  from 

its  seat.  Connection  is  made  to  a  source  of  water 

under  pressure.  Through  a  very  fine  hole  the  water 

pressure  is  carried  into  the  chamber  that  contams  the 

ball  valve,  and  from  there  through  a  larger  hole 

to  the  <liapliragm  valve  previously  mentioned.  As  long 

as  the  ball  valve  is  seated,  the  full  water  pressure  acts 

on  the  diaphragm.  When  the  Bourdon  spring  raises  the 

ball,  the  leak  thus  oi)cned  permits  enough  water  to  es- 

cape through  the  waste  connection  to  reduce  the  water 

pressure  under  the  diaphragm  suHiciently  to  permit  the 

spring  above  the  diaphragm  to  close  the  gas  valve.  If 

water  pressure  is  not  available,  the  relay  valve  may  be 

operated  by  comitrcssc'd  air  or  even  by  steam  under 

pressure. 

The  melting  pot  consists  of  a  ca.<t-iron  crucil)le  sur- 

rounded by  a  steel  lagging,  the  space  between  them  being 

filled  with  insulating  material.  The  whole  rests  on  three 
legs.  The  outlet  for  the  melted  metal  is  a  steel  nipple 

in  which  a  steel  plug  is  seated,  the  latter  Iwing  attached 
to  a  rod  that  passes  between  the  layers  of  the  steam 
coil  through  the  molten  metal  and  through  the  wall  of 

tlie  crucible.  At  its  upi)er  end  this  rod  carries  a  non- 
heating  haiulwheel,  by  means  of  which  the  plug  is  oper- 

ated. Tlie  crucil)Ie  is  closed  by  a  cover  made  of  a.slM'stos 
millboard.  The  apparatus,  as  installed,  is  capable  of 
nicltiiig  about  one  ton  of  metal  ])er  hour. 

All  the  details  of  tiie  apparatus  have  worked  reliably 

in  practical  operation.  It  is  possible  to  keep  the  metal  in 
a  melted  condition,  at  the  desired  temperature,  ready 
for  instant  use,  without  more  attention  to  the  apparatus 

than  a  casual  glance  at  the  pressure  gage.  In  addition 

to  this  important  feature  there  is  the  advantage  of  fuel 
economy.  The  efficiency  of  tlie  boiler,  considered  apart 

from  the  rest  of  the  apparatus,  is  high,  the  rate  of 

evaporation  beinir  rather  low.  Whatever  heat  is  contained 
in  the  steam  finds  its  way  either  into  the  metal  or  back 
to  the  l)oiler,  except  for  the  small  amount  lost  in 
radiation. 

One  advantage  in  practical  operation  is  found  in  the 
accumulation  of  all  impurities  at  the  top  of  the  metal 
bath.  As  the  metal  is  drawn  from  the  bottom,  these 

ini])uritics  never  cause  any  trouble  and  are  left  to  ac- 
cumulate, forming  a  protective  covering  that  prevents 

rapid  oxidation. 
The  safety  of  the  apparatus  deserves  consideration. 

While  the  steam  pressure  is  high,  the  factor  of  safety  is 
much  greater  than  that  usually  found  in  boilers,  because 
the  tul)es  are  small  in  diameter  and  the  tube  walls  are 

relatively  heavy.  Tl\e  arrangement  of  the  regulating  de- 
vice is  such  that  any  irregularity,  such  as  failure  of 

the  water-supply,  would  cause  the  diaphragm  valve  to 
shut  off  the  gas.  Even  should  rupture  of  a  boiler  tube 

occur,  the  heavy  cast-iron  casing  would  render  the  ac- 
cident harmless. 

Usisrag"  IBFoKSeim  Drills  for 
T^maaira^  Tools 
By  Josei'ii  K.  Lono 

Here  is  an  economical   little   device  that  cuts   down 

tool-steel   expense.     It  is  a  tool   holder  made  of  a  size 
Ix'st  suited  to  the  use  to  which  it  is  to  be  put.     The 

drill  holder,  or  rather  tool  holder,  is  illustrated  at  A. 
B  is  a  drill,  which  is  properly  ground  for  turning;  C,  a 

clamp  that  holds  the  drill  in  place;  D,  a  setscrew  for 

.P 
Section 

HOLDER  FOR  USING  BROKEN  DRILLS 

tiijhteuing  the  (lamp.  The  drill  E  is  a  small  screw  that 

pr"evcnts  Uie  clamp  from  getting  lo.st  when  the  device is  not  in  use. 
This  contrivance  works  well,  as  dHUs  are  usually  made 

of  a  good  grade  of  steel,  and  it  reduces  tool-steel  expense
 

by  nraking  use  of  the  broken  drills  for  cutting  tools. 
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From  a  Sumiall-'Shiop  NoUeboolll 
By  John  II.  Van  Deventer 

A  Nut  That  TVokks  Loose  Has  Little  Value 
a 

I 
I 
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Cofjper 

These  Pages  Show  a  Numbeh  of  Ways  of  Locking  Nuts 
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By  H.  Howard 

When  a  steel  casting  is  cracked,  as  in  Fig.  1,  and  tiie 
under  side  of  the  weld  is  inaccessible  owing  to  the  shape 

of  the  casting  or  difficulty  in  turning  it  over,  the  follow- 
ing method  will  be  found  useful : 

Chip  as  shown  in  Fig.  2,  leaving  the  bottom  of  the 

groove   rounding   and   about   1/8    '"•    thi:'k.     Apply   the 

ilWfliPlllllllllf    "11.,, n&.z  rie.4 
I'lGS.  1  TO  4.    METHOD  OF  WELDING  A  CRACKED  CASTING 

torch  and  heat  the  edges  to  a  red  heat.  With  a  calking 
tool  or  the  pecn  of  a  hammer  drive  the  edges  down,  Fig. 
3,  forming  a  bulge  on  the  under  surface.  Then  proceed 
with  welding  in  the  usual  way.  Starting  below  the 
under  surface  insures  a  solid  weld,  as  seen  in  Fig.  4— 
the  full  thickness  of  the  section,  in  fact.  The  sec- 

tion   can    be    "built    up"    considerably    by    this    means. 

The  increase  of  broaching  in  automobile  shops  is  no- 
where more  noticeable  than  with  round  holes  such  as  the 

bearings  in  tlie  ends  of  connecting-rods  of  gasoline  mo- 
tors, and  similar  parts.  An  interesting  example  of  this, 

secured  from  the  JJetroit  shop  of  the  Continental  Motor 
(!o.,  is  shown  in  Figs.  1  and  2. 

'the  first  sliov.s  the  broaching  of  the  large  ends  of  the 
connecting-rods  on  a  Lucas  power  press.  The  finished 
size  is  1.'j95  in.,  the  last  thousandth  of  an  inch  being 
secured  by  a  burnisher,  which  follows  the  broaching.  The 
broach  is  131/2  in.  long  but  carries  only  seven  cutting 
edges,  or  lands,  as  can  be  seen.  Each  land  removes  0.001 
in.,  and,  with  the  remaining  thousandth  to  be  taken  care 
of  by  the  burnisher,  this  makes  0.008  in.  total  allowance 
for  finishing. 

The  pressure  varies  from  2,000  to  2,500  lb.,  while  the 
burnishing  requires  from  3,.j00  to  4,000  lb.  total  pressure. 
These  rods  can  be  handled  very  rapidly,  1,200  being 
broached  in  a  day. 

The  final  diameter  of  the  small  end  is  0.877  in.,  the 
last  tooth  of  the  broach  leaving  it  0.876  in.,  an  allowance 
of  a  thousandth  for  final  burnishing.  These  broaches 
also  have  seven  lands,  allliough  the  total  length  is  but  9  in. 
These  lands  vary  by  steps  of  0.0005  in.  Tliis  is  shown  in 

Fig.  2,  which  illustrates  a  hydro-pneumatic  press  built 
by  the  Chambersburg  Engineering  Co. 

The  main  air  ])lunger  of  this  press  is  131/2  in.  in  diame- 
ter with  80  lb.  air  pressure.  The  intensiiier  piston  is  2j'yr 

in.  and  the  main  ram  of  the  press  is  4i/t  in.  in  diameter. 
The  intensifier  gives  a  pressure  of  2,115  lb.  per  sq.in. 

or  a  total  of  15-ton  pressure  on  the  ram.  For  this 
work,  however,  the  pressure  rams  from  500  to  600  lb. 

FIG.  1.  BROACHING  THE  LARGE  END  OF  ROD FIG.  2.  HOW  THE  SMALL  ENDS  ARE  BROACHED 
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AEal^ ttimig  Metlhods  iim  aim  OM  Neiv 

By  Fkank  A.  Stanley 

SYNOPSIS — The  oldest  pump  shop  in  the  ivorid, 
so  considered,  is  located  in  the  center  of  the  manu- 

facturing district  of  Connecticut.  Its  first  hand 

pump  was  made  over  80  years  ago  and  is  still  in  ex- 
istence at  the  home  shop.  So  well  hnoivn  has  this 

particular  type  of  pump  become  that  it  is  ordered 
by  its  original  number  even  today  in  considerable 

quantities.  The  methods  herewith  relate  to  the 

manufacture  of  parts  of  hand  pumps  and  other 

equipment  of  this  nature. 

The  firm  of  W.  &  B.  Douglas,  Middlotown,  Conn.,  is 

one  of  the  oldest  of  the  old  New  England  machine-build- 
ing concerns.  Established  in  1832,  its  history  now  runs 

back  for  the  greater  portion  of  a  century.     It  has  been 

structed  at  this  plant,  and  what  is  commonly  believed  to 
be  one  of  the  first  power  crossfeed  lathes,  if  not  tlie  first, 
was  also  built  here. 

These  tools,  dating  back,  some  of  them,  to  1833-34, 
are  still  in  existence  at  the  Douglas  plant  and  in  actual 
daily  use,  and  there  are  a  few  of  these  machines  whicli 
have  been  in  service  for  over  80  years.  Naturally  they 

are  not  put  on  the  lieaviest  work  that  comes  along,  nor 

on  operations  wliere  the  requirements  are  especially  ex- 
acting; nevertheless,  they  do  constitute  an  important  and 

most  interesting  element  in  the  organization  of  the  plant, 
whicli  with  its  generally  uptodate  equipment  still  retains, 

largely  from  motives  of  sentiment,  some  of  the  designs 
of  bygone  days. 

To  those  acquainted  with  manufacturing  plants  in  Xew 

England,  many  of  which  have  histories  dating  back  several 

PIG.  1.    THE  FIRST  HOUSEHOLD  PUMP  MADE  IN  PIG. 
1832  BY  THE  W.  &  B.  DOUGLAS  CO.     ■ 

continuously  engaged  in  the  manufacture  of  hand  pumps 
for  over  80  years,  power  pumps  for  over  50  jears  and 
triplex  p\iiiii)s  for  a  full  generation.  During  tliis  long 
period  it  has  not  only  kept  pace  with  tliu  progress  of  the 

times  in  its  specific  line  of  manulacture,  but  has  also 
played  an  important  part  in  the  building  of  machine  tools 
and  special  ef|uipment  of  one  kind  or  another.  In  this 
connection  it  may  be  stated  that  some  of  the  earliest 

American-built    engine   lathes   were   designed   and   con- 

MULTIPLB-SPINDLB  VERTICAL  DRILLING  AND 
BORING  MACHINE 

generations,  thare  is  nothing  especially  surprising  ajjout 
the  retention  of  certain  old-time  apparatus  alongside  of 

the  most  uptodate  tool  equipment.  Along  with  -these  old- 
time  macliines  there  are  quite  apt  to  be  a  number  of  pld- 
tipie  mechanics  who  prefer  to  operate  the  older 40016^40 
recent  innovations.  ;  Tliese  men  handle  a  surprising 

amount  of  woi'k,  usually  fairly  simple  in  character,  re- 

quiring perhaps  simple  cuts  only,  and  work  that  may 

be  said  generally  to  be  handled  under  conditions  where 
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lii^li  rates  of  speed  and  feed  and  removal  of  large  amounts 
o.  stock  in  a  hurry  are  of  relatively  little  importance. 
Such  work  still  exists  to  an  appreciable  extent  in  a  good 

'iiaii y  shops,  and  often  some  of  the  hang-over  in  the  way  of 
equipment  is  fully  adequate  to  care  for  it,  where  occasion- 

ally, due  to  limited  requirements,  an  investment  in  fully 

for  this  particular  appliance,  except  that  the  cylinder  and 

base  were  originally  secured  together  by  hexagon-head 
screws.  After  the  pump  parts  had  rusted  sufficiently  long, 
these  screws  would  sometimes  stick  and  refuse  to  be  re- 

moved from  place,  thus  causing  more  or  less  trouble 

when  the  pumps  were  to  be  taken  apart.    In  the  nlodern- 

FIG.   4.    CUTTING   BRASS  TUBING 

uptodate  tools  would  scarcely 

justify  itself  except  in  the  gen- 
eral way  of  fitting  in  harmoni- 

ously with  the  run  of  equip- 
ment about  the  shop. 

So  at  the  Douglas  shops 
with  the  few  old-time  interest- 

ing engine  lathes  and  other 
tools  there  is  today  a  group  of 
machinists  and  other  shopmen 
each  of  whom  has  had  in  the 

neighborhood  of  50  or  more 
years  of  continuous  experience 
in  the  plant,  most  of  their 
time  having  been  spent  in  the 
direct  operation  of  tools  even 
older  than  the  men  themselves. 
These  conditions  form  such  an 

interesting  feature  to  the  visi- 
tor accustomed  to  machine 

shops  in  general  that  they 
seem  worthy  of  a  special  article 
dealing  with  tools  designed 
nearly  100  years  ago  and  with 
machinists  who  operate  them 
after  a  record  of  over  half  a 

century  of  continuous  service. 
So  far  as  is  known,  the  Doug- 

las   company    has    the    oldest 
hand  pump,  a  reproduction  of  which  is  given  in  Fig.  1 

herewith.  1'his  type  of  pump  Avas  patented  in  1835,  and 
the  patent  granted  was  signed  by  Andrew  Jackson,  then 
President  of  the  United  States. 

This  pump  is  kept  at  the  Douglas  works  and  represents 
practically  the  same  type  of  construction  followed  today 

FIG.    5.    FINISHING    COPPER    PUJII'    BODIES 

FIG.  3.    DUST  COLLECTOR  AND  ENGINE  LATHES 

ized  construction  this  type  of  appliance  in  the  two  mem- 
bers referred  to  is  secured  by  bolts  and  nuts  that  permit 

easj'  detachment  whenever  it  may  be  desirable  to  discon- 
nect the  parts. 

This  pump  still  carries  a  list  number  in  the  catalog  of 
the  concern  and  is  actually  ordered  regularly  by  customers 
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m  various  parts  of  the  world.  In  fact,  on  the  rlav  when 
this  pump  was  photographed,  just  80  years  after  its  pat- ent was  issued,  orders  for  five  of  the  pumps  were  received :it  Middletown. 

It  is  not  the  intention  in  this  article  to  refer  at  any 
length  to  the  various  products  of  the  company.    It  is  the 

One  of  the  most  useful  machines  in  the  plant  is  the  mul- 
tiple-si)indle  vertical  boring  machine  illustrated  in  Fig. 2.  This  machine  was  designed  and  huilt  in  the  shop  a 
good  many  years  ago,  and  as  will  he  scon,  it  is  adapted  to bore  SIX  castings  at  one  time.  Each  of  the  six  cylinders 
or  other  parts  tliat  are  secured  in  the  machine  may  be 

SWIVELTNO  AND  INDEXING  FIXTURE 

PIG.   9.    FACE  MILLING  ENDS  OF  PUMP  CASTINGS 

pnrpo.se  here  to  illustrate  some  of  the  machines  and 
methods  cfjmmonly  used  throughout  the  shop.  Some 
of  these  methods  are  especially  important  in  the  produc- 

tion of  the  parts  required  for  the  equipment  turned  out; 
others  have  a  certain  degree  of  interest,  not  so  much  from 
the  nature  of  the  operation  itself  as  from  the  character 
of  the  tool  upon  which  it  is  performed. 

FIG.  7.    CHUCKING  JOB  IN  THE  LATHE 

operated    upon    independently   or    the 
whole  machine  may  be  driven  in  unison, 
as  desired,  as  each  spindle  has  inde- 

pendent drive  and  each  of  the  work 
slides  carrying  the  pump  cylinders  has 
an  independent  feed  for  lifting  it  to 
the  cut.     The  method  of  securing  the 
work  in  })la(e  on  the  vertical  slides  or 
table.;  will  be  obvious  upon  in.spection 
of  the  illustration.     The  lower  end  of 
the  cylinder  casting  rests  against  a  seat 
or  shoulder  on  the  traveling  slide,  and 
the  upper  end  is  adapted  to  fit  into  a 
form  of  steadyrest  placed  horizontally, 
as  shown,  with  a  swinging  cap  which  is 
opened  to  admit  the  work  or  to  release 
it  upon  completion  of  the  machining 
process.     The  boring  bar  with  its  cut- 

ter is  rotated  by  spur  gearing  at  the 
top  of  the  spindle,  driven  from  a  large 
central  gear,  which  is  itself  rotated  by 
a  spur  pinion  and  a  pair  of  bevel  gears 
at  the   top,   operated  by  the  two-step 
cone  pulley.     The  series  of  levers  for 
controlling     the     independent     opera- 

tion of  the  spindles  may  be  seen  in  the  top  of  the  column. 
This  view  also  shows  clearly  the  dust-collecting  system, 
which  forms  an  important  feature  in  the  operation  of  the 
tool.     The  machine  has  a  capacity  to  admit  work  up  to 
about  36  in.  in  length  and  has  ample  feeding  movement 
to  take  care  of  any  cylinders  coming  within  the  holding 
capacity  of  the  chucking  fixtures  of  the  operating  table. 
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AnotliP"  (lust-collecting  arrangement  tliat  is  found  of 
advaiitar-^  to  workmen  einploved  over  machines  where 
cast-irm  dust  is  likelv  to  fill  the  atmosphere  is  illustrated 
in  Fig.  ;>.  Here  will  he  noticed  a  pair  of  engine  lathes 
fitted  iiji  with  special  holding  blocks  for  securing  ])ump 
cylinders  and  similar  parts  longitudinally  for  the  boring 
of  the  chambers.  In  this  case  the  longitudinal  carriage 

feed  is  employed  to  ])ass  the  work  over  the  cuttiM'.  The 
(utt?r  bar  is  secured  and  driven  by  a  special  cimcking  de- 

vice on  the  nose  of  the  lathe  spindle. 
The  dust  hoods  are  rectangular  in  form,  extending 

nearly  the  whole  length  of  the  lathe  body.  They  are  suffi- 
ciently low  so  that,  while  they  escape  striking  the  top  of 

the  operator's  head,  they  still  bring  within  their  srope 
practically  all  the  dust  produced  in  the  boring  operation. 

SoMK  Opekations  on  Brass  and  C!opim-:i{  Matkrials 

Figs.  4  and  5  illustrate  some  interesting  operations  in 
handling  brass  and  copper  pump  parts.  Fig.  4  shows  a 

home-made  rig  for  sawing  up  brass  tubing  to  lengtli  for 
various  purposes,  such  as  liners,  connettions,  tube  barrels 
and  the  like.  A  home-made  saw  bench  is  here  illustrated 

equipped  with  a  12-in.  saw,  and  with  this  the  workman  is 
enahled  to  cut  tidiing  np  to  18  in.  in  diameter. 

At  the  right-band  end  of  the  saw  henrh  will  be  noticed 
an  end  stop  against  which  the  end  of  the  tubing  is  placed 
for  the  cutting  operation.  The  front  side  of  the  tube  rcrts 

f-gainst  the  longitudinal  gage  on  the  bench.  During  the 
process  the  tube  is  rotated  to  bring  continuously  a  fresh 
cutting  surface  against  the  saw  teeth.  This  operation 
is  very  rauid  and  works  out  to  entire  satisfaction. 

Fig.  5  shows  a  lot  of  high-grade  household  i^umps  with 
copper  bodies  undergoing  finishing  operations  after  the 

soldering  en  of  t'.i3  noz/des.  These  pump  bodies  are  slipped 
for  fabrication  upon  a  double-ended  arbor  mounted  on  the 
))ench  block,  as  shown.  While  thus  held,  they  are  freely 
handled  by  an  expert  finisher,  who  attends  to  soldering, 

cleans  up  the  surfaces,  polishes  up  the  joints  and  pre- 
pares the  body  for  final  buffing  and  for  assembly  and 

shipment. 

The  operator  is  skilled  in  all  branches  of  sheet-metal 
work  and  has  at  his  elbow  bending  and  forming  rolls, 
soldering  and  burnishing  tools  and  everything  else  tb.at 

can  be  of  service  to  him  in  i)reparing  these  high-grade 
copper  pumps  for  service. 

A  Handy  Dkill-Prk.ss  Fixturk 

Fig.  6  illustrates  a  holding  fixture  for  work  of  various 
shapes  and  sizes  which  has  to  be  bandied  under  the  drill 
press.  The  piece  here  shown  is  a  spherical  fonn  of  base 

casting.  It  is  gripped  at  one  end  by  special  jaws  held  in 

the  swiveling  fixture,  which  is  mounted  on  good-sized 
trunnions  in  bearing  blocks  at  each  end.  The  vise  that 

holds  the  work  can  thus  be  rotatx?d  to  any  angle  in  the 
vertical  plane  to  suit  tlie  sides  where  the  holes  are  to  be 

drilled.  It  is  locked  at  certain  definite  angles  and  is 
quickly  operated  so  as  to  swing  to  any  desired  position 
or  for  the  opening  and  closing  of  the  jaws  when  work  is  to 
be  admitted  or  removed. 

Like  the  casting  shown  in  place  for  boring,  in  Fig.  6, 

many  other  parts  at  this  plant  are  simple  in  nature,  re- 
quiring little  more  than  the  boring  of  a  central  hole  and 

the  drilling  and  facing  of  certain  seats  for  bolt  heads 
and  stud  nuts  on  bosses  formed  around  the  surface.  A 

lot  of  this  work  is  readily  machined  and  inexpensively 

handled  by  simple  special  Jaws  attached  to  a  regular  viss 
or  chuck  already  in  existence  for  some  standard  machine 
tool. 

An  illustration  of  this  kind  is  presented  in  Fig.  7, 

where  a  semispherical  casting  to  be  bored  through  the  top 

and  tapj)ed  and  faced  is  shown  in  the  pair  of  special  grip-  , 
ping  jiiws  carried  in  the  re.tangular  chuck  on  the  nose  of 
tho  lathe  spindle.  This  lathe  has  been  fitted  with  a  special 

tur:-ct  (arriaga  and  slide  built  on  the  premises,  and  a  set 
of  simple  flat  boring  and  counterboring  tools  has  been 
added  to  the  equipment  to  facilitate  the  chucking  out  of 
th:;  hole  and  the  finishing  of  th?  exposed  upper  surface. 

In  the  photograph  the  tap  will  be  seen  in  position  for  op- 
eration. 

The  nature  of  the  chuck  body  is  apparent  and  needs 
no  description  whatsoever.  The  two  chuck  jaws,  it  may 

be  pointed  out  briefly,  are  cut  out  to  conform  to  the  curva- 
ture of  the  periphery  of  the  castings.    The  annular  chan- 

FIG.  S. 
A  LONG  PUNCH  PART  HELD  IN  SPECIAL 

CHUCK  JAWS 

nels  thus  formed  in  the  inner  "surfaces  of  the  jaws  are 
produced  to  a  depth  suTicient  to  provide  for  an  engaging 

lip  coming  up  over  the  head  on  the  casting,  so  that  the 
possibility  of  the  latter  being  accidentally  withdrawn  from 
the  chuck  jaws  is  entirely  obviated. 

.\nother  chucking  job  in  this  same  lathe  which  should 
be  of  interest  is  seen  in  Fig.  8.  The  casting  in  this  view 

is  about  20  in.  long  and  has  to  have  a  hole  machined  at 
the  bottom  of  the  base  and  a  facing  operation  performed 

thereon.  The  casting  is  supported  near  the  out-er  end  by 
the  ends  of  the  long  holding  jaws,  which  are  cleared  for 

the  greater  portion  of  the  length  to  allow  the  ends  only 

to  grip.  The  hole  in  the  base  and  the  surrounding  sur- 
faces are  machined  with  tools  quite  similar  to  those 

shown  in  connection  with  Fig.  7,  no  special  explanation 

here  being  required.  * 
Fig.  9  illustrates  some  early  lypes  of  Lincoln  millers 

equipped  with  special  fixtures  for  surfacing  the  ends  of 

jiump  castings.  These  fixtures  consist,  like  numerous 

other  holding  appliances  for  similar  work  on  these  ma- 
chines, of  a  built-up  pair  of  V-blocks,  constituting  a  locat- 

ing and  holding  base  ujx>n  which  are  secured  swinging 
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hinge  straps  adapted  to  come  down  over  tlio  (op  of  the 
work  and  clamp  it  securely  at  each  end.  In  this  respect 
the  fixture  much  resembles  a  doiii)le  steadyrest  on  an 
engine  lathe. 

In  tlic  machine  seen  in  the  foreground,  provision  has 
been  made  to  Ifeep  backlash  out  of  the  tel)Ie  by  the  heavily 
weighted  cord  attached  to  the  left-hand  end.  This  coril 
passes  over  a  pulley  in  the  top  of  the  standard  shown  iu 
the  immediate  foreground  and  carrying  at  its  end  a  heavy 
weight,  cylindrical  in  form  and  bored  out  to  slide  freelv 
up  and  down  over  the  upright  post  carrying  the  coril 
sheave  wheel.  The  cutters  on  these  machines,  like  the 
fixtures,  are  home-made  and  are  of  the  inserted  type, 
carrying  teeth  widely  spaced  and  easily  removed  and  re- 

newed when  necessary. 

By  A.  L.  Haas 

A  paper  on  plane  metallic  surfaces  was  delivered  by 
Sir  Joseph  Whitworth  in  1840  before  the  members  of 
the  British  Association  at  Glasgow.  The  original  ])aper 
is  now  scarce  and  it  is  for  the  benefit  of  those  who  are 

familiar  with  the  process  but  have  never  seen  the  original 
text  that  the  following  extracts  are  published. 

The  discovery  of  the  process  was  at  once  the  most  rev- 
olutionary and  simple  of  the  inventions  of  this  pioneer 

of  mechanical  art.  It  will  be  admitted  from  the  follow- 
ing extracts  that  few  technical  papers  have  heen  clearer 

or  have  a  greater  claim  to  style  than  this  on  "Plane 
Metallic  Surfaces." 

There  are  two  cases  for  consideration  in  reference  to  the 
Treparation  of  surfaces — the  one.  wl\ere  a  true  surface  plate 
is  already  provided  as  a  model  for  the  work  In  hand,  and  the 
other  where  an  oriRlnal  surface  is  to  be  prepared. 

The  former  case  is  that  which  will  generally  occur  in 
practice.  The  method  to  be  pursued  is  simple  and  requires 
care  rather  than  skill.  Coloring  matter,  such  aa  red  oclior 
and  oil,  is  spread  over  the  surface  plate  as  equally  as  possiblo; 
the  work  in  hand,  having  been  previously  filed  up  to  the 
straight  edge,  i.s  then  applied  thereto  and  moved  slightly  to 

fix  the  color,  which,  adhering  to  the  parts  in  contact,  after- 
wards shows  the  prominences  to  be  removed  by  the  scraping 

Instrument,  and  the  operation  is  frequently  repeated.  As  the 
work  r.dvances,  a  smaller  quantity  of  colorin.T  matter  is  used, 
till  at  last  a  few  particles  spread  out  by  the  finger  suffice  for 
the  purpose,  forming  a  thin  film  over  the  brightness  of  the 
plate.  A  true  surface  is  thus  rendered  a  test  of  the  greatest 
nicety,  whereby  the  smallest  error  is  detected.  At  this  stage 
of  the  process,  the  two  surfaces  must  be  well  rubbed  together 
that  a  full  impression  be  made  by  the  color.  The  higher 
points  on  tlio  rising  surface  become  clouded  over,  while  the 
other  parts  are  left  more  or  less  in  shade.  The  dappled 
appearance  thus  produced  shows  to  the  eye  of  the  mechanic 
the  precise  condition  of  the  new  surface  in  every  part,  and 
enables  him  to  proceed  with  confidence  in  bringing  it  to  cor- 

respondence  with    the    original.      .     .     . 
It  will  be  a  matter  of  discretion,  a"  before  remarked,  how 

far  to  proceed  in  working  up  the  minute  detail,  but  It  is 
essential  that  the  bearing  points,  whether  more  or  less  numer- 

ous, should  be  equally  distributed  and  a  uniform  character 
pienerved  throughout.  This  rule  should  be  carefully  observed 
during  the  progress  of  the  work  as  well  as  at  its  conclusion. 

In  order  to  secure  the  equal  advance  of  all  the  parts  to- 
gether, particular  attention  must  be  paid  to  the  coloring  mat- 

ter, both  with  reference  to  the  quantity  employed  and  its 
equal  distribution.  If  too  small  a  quantity  be  used  in  the  first 
instance,  it  will  alTord  no  evidence  of  the  general  condition 
of  the  surface.  It  will  merely  indicate  the  particular  points 
which  happen  to  be  most  prominent,  and  to  reduce  these  in 
detail  would  be  only  a  waste  of  time,  so  long  as  they  are 
considerably  above   the   j;enoral  level. 

When  the  surface  is  linished.  if  It  Ii"  rubbed  on  the  plate 
without  color,  the  bearing  points  will  l>ecome  bright  and  the 
observer  will   be  able   to  Judge   of  the   degree  of  accuracy   to 

which  It  has  been  brought.  If  It  be  as  nearly  true  aa  It  can  be 
made  by  the  hand,  bright  points  will  be  seen  dlfTuaed  throu^ph- out  Its  whole  extent.  Intcrsper.sed  with  others  less  luminoua 
Indicating  thereby  the  degree  of  force  with  which  they  re- spectively  bear.     ... 

As  the  surfaces  approach  perfection  the  utmost  caution 
and  vigilance  will  be  necessary  to  prevent  them  from  deiren- eratlng. 

A  mistaken  Idea  prevails  that  scraping  Is  a  dilatory process..  ...  It  will  bo  found,  however,  to  Involve  the sacrifice  of  less  time  than  is  wasted  on  grlndlnK.  Were  th- 
fact  otherwise.  It  would  be  no  argument  against  the  prefer- ence due  to  the  former.  But  It  is  worthy  of  observation  that in  this  instance,  as  In  many  others.  Improvement  is  combined with  economy.  There  is  not  only  an  Incalculable  saving  ef- 

fected by  the  Improved  surface  in  Its  various  applications,  but there  is  also  a  positive  gain  of  time  In  the  preparatory process* 

The  series  of  operations  in  generating  a  new  surface  i.s 
purposely  omitted  a.s  it  is  .so  well  known.  Attention  is 
however  directed  to  the  following  points  made  by  Whit- worth in  the  foregoing  extracts: 

Little  importance  is  attached  to  the  coloring  media, 
but  it  is  to  be  applie.l  to  the  surface  i)late.  Stress  is 
laid  upon  the  intelligent  use  of  the  coloring  media  rather 
than  upon  its  precise  method  of  application. 

Scraping  is  an  essentially  <'hean  operation  if  fine  re- 
sults are  not  necessary  and  although  a  hand  operation, 

it  is  even  today  worth  extended  application.  Sharp 
tools  wielded  by  skillful  hands  shift  a  surprising  amount 
of  metal  in  a  short  space  of  time.  It  leaves  the  surface 
clean  of  particles  left  by  the  shear  cut-and-break  of  ma- 
chuie  operations  and  is  worth  whil.j  if  only  for  a  smooth 
finish.  When,  however,  the  improvement  to  truth  of 
surface  i;;  considered  its  importance  cannot  be  overrated. 
If  surface  plate  conditions  are  not  sought,  and  widely 
spaced  bearing  points  are  allowed,  its  cost  is  not  prohibi- tive for  quite  cheap  jobs. 

Ttianaisag  ei  Large  Pulley 
Bv  \V.  1).  Dawson 

The  illu.stration  shows  a  way  to  turn  a  pulley  larger 
than  the  capacity  of  a  lathe.  The  pulley  is  first  bored 
and  reamed.  Then  a  piece  of  shafting  A  is  made  a  nice 
running  fit,  the  pulley  turning  on  the  shaft,  which  is 

TURNING  A  LARGE   PULLEY 

held  stationary  by  the  cam  B.     The  collars  C  hold  it  in 

place. 
A  stud  D,  fastened  to  the  faceplate,  drives  the  pulley. 

It  is  obvious  that  the  pulley  will  run  faster  as  the  stud 
i;*  coming  uj)  and  slower  as  it  is  going  down.  The  stud 

should  Ix'  so  placed  that  the  tool  is  taking  the  high  spots 
when  the  stud  is  uearing  the  bottom  center. 
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Irop-Forglimg'  Dies  for  Si  Liimllij 
Wreimclhi  sumdl  T^rmilbMcMe 

By  lionEiiT  Mawson 

'  i^YNOFSI^S — In  //ii.s  arlicle  are  .shown  the  difi 
Used  in  drop  forging  three  pieces  of  hardware. 
The  tools  are  designed  to  form  many  thousands 
of  parts  from  each.  The  article  not  only  shows  the 
tools  in  detail,  but  also  gives  the  average  produc- 

tion of  each. 

The  Marine  Hardware  Equipment  Co.,  South  Port- 
land, Me.,  manufactures  a  large  variety  of  drop  forgings 

for  marine  and  other  purposes.  The  dies  for  making  the 

double-lock  connecting  link  form  the  two  halves  with  the 
intersecting  lugs  and  recesses,  as  shown.  These  are  made 
so  that  no  further  manufacturing  operations  are  required. 

The  making  of  a  patented  wrench  is  the  next  subject 
described.  The  dies  form  this  part  with  the  imprint  on 
one  end,  as  shown.  It  will  be  seen  that  three  impressions 
are  used  in  these  dies,  so  that  the  amount  of  metal  neces- 

sary to  be  upset  is  divided  into  three  suboperations. 
A  turnbuckle  is  the  last  example.  The  tools  illustrated 

first  form  the  part  in  two  suboperations.  The  fin  on  the 
inside  and  the  flash  on  the  outside  are  later  trimmed  off 

with  trimming  dies.     All  the  tools  are  shown  in  detail. 
It  will  be  seen  that  these  dies  are  heavy  and  rigid  in 

construction.     On  the  first  three,  the  two  elements  are 

n^anufaetured  out  of  a  single  piece  of  tool  steel,  the  part 
0  be  made  being  formed  with  an  impression  in  the  upper 
and  lower  dies. 

This  procedure  is  necessary,  for  many  thousands  of 
l)arts  are  produced  with  one  set  of  tools.     As  these  tools 

are  designed  to  work  on  steel,  a  tremendous  pressure  is 
required  in  their  manufacture. 

It  will  also  be  observed  that  the  part  is  made  in  several 
impressions  in  one  die,  this  tending  to  produce  a  better 
finished  piece  and  lengthening  the  life  of  the  dies. 

The  tools  used  for  the  trimming  operation  are  made 
with  a  steel  plate  having  an  opening  of  the  same  contour 
as  the  fin  to  be  punched  out.  The  punch  is  then  caused 
to  descend  onto  the  element,  which  is  placed  over  the 
lower  die  and  the  fin  punched  out  to  the  shape  of  the 
contour  desired. 

These  tools,  as  shown  in  detail,  will  suggest  other  ap- 
plications of  drop-forging  work,  as  they  have  been  found 

by  the  test  of  practical  experience  to  give  satisfaction 
both  as  to  lasting  qualities  and  economic  production. 

Fig.  8 

Fig.  2  Fig.  1  Fig.  6  Fig.  7 

VIEWS  OF  DROf  FORGK  AND  TRIMMING  DIES  SET  UP  IN  THE  POSITIONS  THEY  OCCUPY  ON  MACHINES 

FIGS.  2  AND  2-A 
Operation — Drop  forging  tiie  connecting  link,  Fig.  1.  The 

heated  steel  is  placed  on  the  first  lower  die,  and  the  upper 
die  is  caused  to  descend.  The  formed  part  is  then  transferred 
to  the  second  set  of  die  openings  and  the  operation  repeated. 
The  link  comes  from  the  dies  in  the  form  seen  in  Fig.  2.  The 
fins  are  then  removed  from  the  drop-forged  part  with  an- 

other set  of  dies. 

FIGS.  4  AND  4-A 
Operation — Drop  forging  the  patented  wrench,  Fig.  3. 

The  heated  bar  is  placed  over  the  first  opening  of  the  lower 
die;  the  upper  die  being  fed  down,  the  first  impression  is 
made.  The  part  is  then  transferred  to  the  center  form  and 
the  operation  repeated.  The  partly  formed  wrench  is  after- 

ward placed  over  the  third  form,  and  by  repeating  the  oper- 
ation a  finished  wrench  is  produced.  Between  successive 

drop-forging  suboperations  the  stock  is  heated. 

FIGS.  6  AND  6-A 
Operation — Drop  forging  the  turnbuckle.  Fig.  5.  The 

heated  bar  is  fed  between  the  dies,  and  the  stock  is  upset 
in  the  first  opening.  The  part  is  then  transferred  to  the 
second  and  third  position  in  sequence  until  the  turnbuckle  is 
formed.     Between  each  suboperation  the  stock  Is  heated. 

FIGS.    7    AND    7-A 
Operation^Trimming  out  center  fin  of  turnbuckle.  Fig.  5. 

The    heated    turnbuckle    is    placed    over    the    lower    die:    the 
upper  die   being   forced  down,   the   fin   is  removed. 

FIGS.    8    AND    8-A 
Operation — Trimming  fin  from  outside  of  turnbuckle,  Fis: 

5.  The  heated  part  is  placed  ̂ ver  the  lower  die.  The  upper 
die,  locating  by  a  center  plug,  as  shown,  when  fed  down 
trims  away  the  outer  fins  from  the  turnbuckle.  This  finishes 
the  part  ready  for  the  subsequent  drilling  and  tapping 
operations. 
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FIG  2-A 
PATF  or  PRODUCTION,  60  PE'R  HOUR rOOL  STEEL.  10 OUNCES 

WRENCH 

FIG  3 

FORGING  AND  TRIMMING  DIES  SHOWN  IN   DETAIL 
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A.  BstlblbBttiinig  Ps'oJbB.eHiffi 
liv  H.  Williamson 

In  babbittintj  the  engine  base  on  a  gasoline  traction 

engine  we  use  a  mandrel  similar  to  that  shown  in  P'ig.  ]. 
When  a  new  rig  was  sent  into  the  shop,  the  workman 

complained  that  the  center  bearing  A  was  large  in  diam- 
eter or  that  the  mandrel  was  sprung,  as  the  center  bear- 
ing would  not  clean  iip.     The  mandrel  was  checked  over 

FIS.l 

FIGS.  1  AND  2. 

FIG.  2 

A  BABBITTING  PROBLEM 

and  found  to  be  correct  for  diameter  and  straight  within 
a  few  thousandths. 

We  made  several  attempts  to  find  the  cause  of  the 

trouble,  without  any  success.  Finally,  we  reduced  the 
diameter  of  the  mandrel  at  the  center  bearing  by  Q.02i) 

in.,  giving  an  allowance  of  0.010  in.  for  the  babbitt.  In 

this  way  we  got  out  of  our  trouble.     Since  this  dist'overy 

Some  time  later  I  had  an  opportunity  to  try  out  the 

same  thing,  shown  under  different  conditions  in  Fig.  2. 
We  had  three  pillar  blocks  to  jjabbitt.  They  were  planed 

on  the  base  and  placed  on  a  surface  plate.  The  shaft 
which  was  to  be  used  as  the  mandrel  was  about  .7  ft. 

long  and  was  sujiported  in  V-blocks  known  to  be  correct. 
In  this  case  also  the  center  bearing  was  low.  Some  of 

your  readers  may  know  where  our  practice  is  wrong. 

By  E.  V.  Allen 

The  machine  shown  in  Fig.  1  is  a  special  G3-spindle 
drilling  machine,  made  by  the  J.  L.  Kunz  Machinery  Co., 

Milwaukee,  A\'is.,  for  drilling  holes  in  kerosene-burner 
cups,  'i'he  drills  used  are  No.  5G  size,  and  eight  rows  of 
holes  are  drilled  in  each  cap.  These  holes  are  drilled  stag- 

gering— that  is,  alternate  rows  are  shifted  over  half  the 
distance  between  two  Jioles.  The  cap  to  be  drilled  is  placed 
at  A,  over  a  center  pin,  and  locked  down  with  a  nut.  The 

center  pin  is  so  made  that  it  may  be  raised  or  lowered  a 
certain  amount  by  means  of  lever  B,  which  is  set  along 

ilie  segment  ('  at  regular  intervals  by  means  of  a  latch. 
This  gives  the  spacing  for  the  different  rows  of  holes  that 
are  drilled  around  the  burner  cap. 

The  staggering  effect  is  produced  by  means  of  a  lever  D, 
which  is  fastened  to  the  center  pin,  so  that  by  shifting 

the  lever  to  the  right  or  left,  against  stops,  the  burner 

cap  will  be  shifted  accordingly.  The  plan  of  procedure 
is  to  drill  a  row  of  holes,  then  shift  this  lever  over  against 
one  stop  before  the  next  row  is  drilled.  When  this  row 
is  finished,  the  lever  is  shifted  back  against  the  opposite 

stop,  and  so  on.  The  drill  spindles  are  fed  into  the  work 
by  means  of  lever  E.     Handle  F  works  the  belt  shifter. 

FIG.   1.    A  63-t^ri.NDl.lO  UlilLLING  MACHINE 

for  different  sizes 

diameter  of  this 
we  have  made  several  rif  these  mandrels 

of  engines,  and  we  always  reduce  the 
bearing. 

Whether  the  mandrel  is  solid  or  hollow  seems  to  have 

little  to  do  with  the  question.  We  made  one  mandrel 

of  very  heavy  tubing  in  order  to  reduce  the  weight.  The 
shrinkage  of  the  babbitt  from  the  center  bearing  was  not 
affected. 

FIG.  2.    CLOSIC-Ui'  VIEW  OF  SOME  OF  THE  MECHA.MSM 

A  larger  view  of  part  of  tlie  mechanism  is  shown  in  Fig. 
2.  This  gives  an  idea  of  the  way  the  spindles  are  run. 

Each  spindle  has  a  small  friction' wIuhjI  like  (I  on  it.  This 
friction  wheel  is  11/4  i"-  in  diameter,  and  is  leather  covered. 
It  is  held  to  the  large  driving  rim,  which  is  28  in.  in 

diameter,  by  means  of  a  spring  //.  tensioned  by  screw  7.  A 
fork  J  is  set  betv.een  collars  cm  the  spindle  so  that  it  may 

be  fed  out  or  in.    The  entire  machine  weighs  about  400  lb. 
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oiT  E^^peimse  Lab)Oir' By  Kof'Kwooo  CoN'ovKuf 

b 

SYNOPSIS — A  detailed  analysis  of  the  duties  of 
the  various  groups  of  indirect  shop  labor.  In 

many  cases  helpful  unit  factors  are  given  for 

the  number  of  production  employees  per  super- 
visor or  laborer  for  various  shop  and  department 

conditions. 

One  of  tlie  subjects  requiring  the  attention  of  the 

factory  manager  is  that  of  Indirect  labor.  The  success- 
ful business  manager  in  every  field  is  a  close  student 

of  expense.  The  profitable  conduct  of  business  depends 
upon  this  factor  fully  as  much  as  upon  any  other  one 

feature  connected  with  the  operation  of  the  shop. 

Failure  to  provide  for  systematic  scrutiny  and  control 

of  overhead  charges  is  often  the  underlying  cause  of 

unsuccessful  competition  and  loss  of  trade.  The  rela- 

tion of  indirect  labor  to  p-oductive  output  and  manu- 
facturing costs  renders  constant  investigation  and  study 

of  all  items  of  expense  imperative.  The  subject  merits 
careful   and  somewhat  extended   consideration. 

It  is  evident  that  no  definite  ratio  of  indirect  labor 

to  direct  or  productive  labor  in  the  individual  shop  can 
be  set  down  as  the  universal  or  correct  one,  for  the 

reason  that  such  ratios  are  governed  entirely  by  local 

conditions.  The  overhead-expense  labor  in  departments 
manufacturing  a  variety  of  large  or  heavy  special 
machinery  will  necessarily  be  very  much  greater  than  in 
shojjs  manufacturing  large  quantities  of  small  standard 

fittings,  articles  of  utility,  novelties,  appliances,  etc.  In 
the  former  case  the  productive  force  will  consist  chiefly 
of  tradesmen  machinists,  will  be  relatively  fewer  in 

number,  while  the  supervising  force,  clerical  and  labor 

force  will  be  relatively  large.  In  this  class  of  manu- 
facture under  normal  conditions  the  ratio  will  average 

25  or  30  per  cent.,  although  a  ratio  as  high  as  40  or 

50  per  cent,  may  in  some  cases  appear  justified  and 
reasonable.  ,  ■ 

Where  the  product  consists  of 'small  standard  articles 
or  appliances,  the  productive  help  is  usually  composed 

largely  of  young  men,  boys  and  female  operatives,  and 

the  number  of  supervisors  required  is  comparatively 

limited,  each  supervisor  being  ahle  to  oversee  the  work 

of  a  large  number  of  hands.  The  amount  of  (-lerical 
help  and  the  number  of  floor  laborers  for  moving  material 

will  also  be  ])ro|)()rti()natcly  less.  Under  these  conditions 
the  ratio  of  indirect  labor  to  direct  labor  will  be  aa 

low  as  10  per  cent,  and  may  reach  the  high  point  of 
20  per  cent. 

The  class  of  product  manufactured  and  the  prevailing 

local  rate  of  wage  must  be  the  governing  factors  in 

determining  what  is  a  proper  ratio  for  the  individual 

shop.  The  foregoing  ratios  are  departmental  ratios, 

based  on  the  overhead  expense  incurred  within  the 

individual  shop,  for  such  classes  of  labor  as  foremen, 

clerks,  cranemen,  laborers,  etc.  They  do  not  include 

official  and  office  iielp  outside  the  department  or  such 

extraneous  ex])enscs  as  are  commonly  prorated,  such  as 

•Prepared    for    the    author's    forthcoiiiinK    book    on    "Indus- trial Economics."     Copyright.   1916,  Hill   Publishing  Co. 
tFactory  economist,  General  Electric  Co. 

liglit,  heat,  and  power,  insurance,  taxes,  receiving,  shij. 

ping,  etc. Any  ratios  based  on  the  total  indirect  labor  and  total 
direct  labor  of  an  industrial  estalilishment  are  naturally 

affected  by  and  subject  to  local  conditions  in  the  same 
manner  in  which  departmental  ratios  are  affected.  A 
ratio  of  40  or  45  per  cent,  may  appear  justified  to  the 
manufacturer  of  a  miscellaneous  class  of  product  in  a 

given  locality,  and  there  arc  facts  to  establish  this  as 
a  fair  average  figure  for  certain  industries  operating 
under  average  conditions  and  producing  a  variety  of 
mechanical  or  electrical  apparatus.  In  other  localities 
under  other  conditions,  however,  the  manufacturer  is 

warranted  in  increasing  his  ratio  to  60  per  cent,  or 
even  higher  and  in  so  doing  may  be  multiplying  his 
profits  proportionately. 

It  is  obvious  that  the  indirect-labor  ratio  may,  within 
certain  limits,  be  considered  a  relatively  unimportant 

factor  for  specific  reasons.  The  addition  of  more  super- 
vision and  other  classes  of  expense  help  to  the  manu- 

facturing departiiient  may  enable  the  foreman  to  devise 
ways  and  means  of  increasing  his  product  and  materially 
reducing  the  number  of  productive  employees.  By  the 
addition  of  efficiency  men  many  tools  and  appliances 

that,  with  a  limited  supervising  force,  would  not  b'J 
put  into  operation,  can  be  devised  and  thereby  increase 

the  workman's  daily  output. 
In  the  same  manner  an  increase  in  labor  force  will 

obviate  the  necessity  for  productive  hands  gathering 

materials  or  moving  materials  between  benches  and 
machines.  The  clerical  labor,  if  any,  performed  by  the 

operator  should  be  limited  to  filling  out  such  record  a  5 

may  be  necessary  for  him  to  make  on  his  job  card,  as 
filling  in  his  name,  date,  check  number,  etc.,  and  eve;, 

this  work  may  be  done  by  the  shop  clerk.  All  helps  of 
this  kind  have  a  direct  effect  on  the  producing  capacity 

of  the  shop  and  likewise  exert  a  definite  influence  on 

manufacturing  costs  and  .«elling  prices. 

Ratio  ov  Expense  Employees-  to  Productive 

E.MPLOYEESi 

The  ratio  of  expense  employees  to  productive  employees 

will  necessarily  vary  greatly  with  manufacturing  con- 
ditions. Ill  certain  dasse;  of  mannfacture  the  number  of 

overseers  required  is  relatively  small  in  proportion  to  the 
number  of  productive  hands,  as  also  is  the  number  ef 
bauds  doing  general  floor  labor,  trutking,  sweeping, 

packing,  stock  keeping,  etc.  This  is  largely  true^in 

factories  where  the  product  consists  of  .small  standard 
articles  tiiat  continue  to  be  made  throiurhout  the  year 

or  for  long  periods  without  change.  Productive  help 
in  such  instances  soon  become  proficient  in  performing 

the  individual  operations  and  normally  require  a  small 

projiortion  of  the  foreman's  time,  and  consequently  the 
number  of  haiid.i  to  each  overseer  will  be  large.  In  these 

cases  the  ratio  of  expense  employees  may  be  as  low  as 

3  to  5  per  cent,  of  the  productive  employees. 

On  the  other  hand,  where  the  product  consists  of 

larger  apjiaraUis  requiring  considerable  labor  for  the 

handling  of  individual  parts,  increased  amount  of  labor 

in   receiving,  shipping,  stock  keeping,  supervision,  etc., 
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as  well  as  machining  and  assembling,  and  also  in  lines 

where  the  produc-t  is  subject  to  frequent  engineering 
changes  involving  the  production  either  in  part  or  whole 
of  new  designs,  the  number  of  expense  employees  will 
be  relatively  large,  and  the  ratio  may  reach  as  high  as 
12  to  15  per  cent.  A  higher  ratio  than  this  should 

not  exist  excej)t  under  s])0('ial  conditions  and  should 
receive  the  manufacturer's  attention. 

Dkpaetmental  Supeuvision 

The  function  of  supervision  of  the  productive  forces 

being  so  intimately  related  to  various  phases  of  manu- 
facturing renders  it  desirable  to  review  these  duties 

with  more  detailed  analysis  and  with  repeated  emphasis. 

In  general,  in  addition  to  seeing  that  production  sched- 
ules are  maintained  and  that  all  the  various  individual 

processes  proceed  with  uniformity  the  head  foreman  and 

his  assistants  should  see  that  proper  discipline  is  main- 
tained throughout  the  working  hours  of  the  shop;  that 

each  employee  reports  promptly  for  duty  at  the  beginning 
of  the  day  and  at  the  close  of  the  noon  hour;  that  he 
is  diligent  in  his  work  and  cleanly  in  person,  keeping 
his  tools  also  in  a  cleanly  and  orderly  condition.  He 
should  be  provided  with  proper  air  and  light  and  other 
elements  of  comfort  and  healthfulness  that  aid  him  in 
his  labor. 

Proper  watch  should  be  exerted  to  determine  the  skill 
and  fitness  of  each  employee  and  the  neatness  and 
accuracy  with  which  he  performs  his  tasks,  in  order  that 
he  may  be  advaiued  to  higher-grade  occupation,  or  to 
a  different  class  of  work  in  cases  where  he  may  have 
been  assigned  to  duties  for  which  he  is  found  to  be 

unfitted  by  previous  experience  or  training.  The  fore- 
men should  see  that  the  workmen  are  supplied  with 

proper  drawings  and  instructions  and  with  necessary 
tools  and  materials  to  facilitate  their  work.  Constant 

investigation  '  should  be  made  and  the  necessary  time 
devoted  to  devising  new  tools  and  methods  for  increasing 
production  and  reducing  labor  costs.  Suggestions  made 

by  the  workmen  should  always  rec'cive  prompt  and  care- 
ful attention,. and  should  be  properly  rewarded  whenever 

they  are  found  to  be  of  value  in  improving  in  any  manner 
the  efficiency  of  the  dei)artnient  or  when  they  result  in 

gain  to  the 'employer. 
The  relation  of  the  foreman  between  employer  and 

employee  is  peculiar  in  its  character.  Upon  his  judgment, 
tact  and  competency  depends  the  maintenance  of  proper 
relations  between  the  managing  executives  and  the  shop. 

He  should'  be  filled  with  a  sense  of  justice  and  right 
and  possessed  of  an  intelligence  that  enables  him  to 
interpret  correctly  and  clearly  the  attitude  of  the 

management  towai'd  the  workmen.  He  should  give  his 
personal  attention  to  all-  requests  or  complaints  made 
by  the  men  and  should  '.thoroughly  investigate  and 

understand  each  case  from  the  workmen's  standpoint, 
in  order  properly  to  place  the  matter  before  the  super- 

intendent or  manager  where  necessary.  It  is  essential 
that  the  foreman  be  a  man  of  broad  training  and 
experience  in  shop  practices  and  conditions,  competent 
in  discerning  human  nature  and  ajiprcciating  the  merits 

of  others'  opinions  when  such  opinions  differ  from  his 
own. 

The  position  of  foreman  at  the  jn-esent  day  is  one  of 
greater  responsibility  and  intensity  of  application  than 
in  former  years,  when  a  large  percentage  of  the   shop 

employees  were  tradesmen  machinists  or  experienced 
hands.  jModern  labor-saving  tools  and  special  appliances, 
both  for  machining  and  assembling,  have  enabled  the 
manufacturer  to  employ  a  large  percentage  of  unskilled 
help  in  his  shop.  This  grade  of  help  requires- constant 
attention  and  instruction  on  the  part  of  the  foreman 
and  his  assistants,  in  order  to  keep  up  the  })roductive 
output  and  insure  a  fair  quality  of  workmanship.  It 
is  also  usually  a  floating  class,  which  involves  the 
constant  breaking  in  and  training  of  new  employees  to 
fill  the  vacant  places  as  time  goes  on. 

In  manufacturing  plants  producing  a  miscellaneous 
line  of  mechanical  product  consisting  of  machinery  and 
other  apparatus  that  may  be  termed  medium  in  bulk 
and  weight,  together  with  a  variety  of  small  machines, 
devices  and  fittings,  the  average  ninnber  of  productive 
employees  under  one  supervisor  will  normally  range 
between  25  and  35.  This  number  will  be  greatly 
increased  in  all  lines  of  small  manufacture  that  have 

been  fully  standardized. 
The  supervision  of  small  gangs  of  a  limited  numlxr  of 

workmen  may  properly  be  charged  directly  to  the  manu- 
facturing shop  orders,  where  the  boss  or  leader  of  such 

gangs  is  sim])ly  held  responsible  to  see  that  the  work 
proceeds  correctly  and  without  delay  and  the  greater 
])ortion  of  his  own  time  is  spent  in  labor  of  a  productive 
nature.  In  such  ca.ses  he  should  be  classed  as  a  pro- 

ductive gang  boss  and  not  as  an  ex])ense  foreman. 

The  cost  of  directive  force  per  100  productive  em- 
ployees will  obviously  vary  in  different  localities  and 

under  different  conditions.  In  the  manufacture  of 

apparatus  that  is  subjeit  to  frequent  engineering  change 
and  consequently  requires  close  supervision  it  will  Ije 
much  greater  than  in  shops  producing  a  standard  line 
of  product  subject  to  comparatively  few  changes. 

In  shops  where  the  nature  of  the  product  admits  of 
each  supervisor  or  assistant  overseeing  approximately  100 
hands  the  cost  of  directive  force  per  100  employees  will 
be  between  $.30  and  $45  per  week.  It  is  doubtful  if 
a  lower  cost  than  this  will  be  reached  under  normal 

conditions  in  any  prosperous  locality. 

Large  work  and  special  apparatus  requiring  the  sub- 
division of  the  productive  force  into  limited  numbers 

assigned  to  each  overseer  will  increase  the  cost  of 
directive  force  to  a  point  between  $90  and  $125  per 
week.  Between  the  former  figures  and  the  latter  there 

is  necessarily  a  wide  range  in  cost  of  supervision  to  be 
considered,  which  can  oiily  be  determined  by  the  nature 
of  the  product  and  the  conditions  under  which  it  is 
manufactured.  It  is  safe  to  say  that  a  supervising 

expense  exceeding  $125  per  100  productive  employees 
per  week  will  bear  investigation  from  the  standpoint  of 
economical  administration. 

Inspectoks  and  Inspecting  Expense 

The  amount  of  inspei  tion  help  required  in  the  shop 
nnist  necessarily  depend  upon  the  class  of  product 
manufactured.  Instrument  work  and  other  apparatus 

involving  close  mathematical,  precision  make  careful 
detail  inspection  necessary.  There  are,  however,  many 

kinds  of  ajjparatus  where  the  workmen  become  trained 

to  do  their  ojierations  in  a  sutTieiently  accurate  manner 

to  make  the  employment  of  a  regular  inspector  un- 
necessary, except  for  the  i^urpose  of  inspecting  the 

finished  product  after  assembly. 
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It  is  always  desirable  to  have  the  assistant  foreman 

nnderstaiul  that  he  is  held  responsible  for  the  quality  of 
work  perfoniied  under  his  immediate  charge  and  that 
it  is  one  of  his  chief  duties  to  keep  a  close  observation 

on  the  various  jobs  in  order  to  see  that  each  employee 
is  working  accurately  to  drawings  and  turning  out  a 
high  grade  of  work  so  far  as  finish  and  correctness  of 

workmanship  are  concerned.  If  the  assistant  foreman  is 

alive  and  properly  equipped  with  the  right  kind  of 
knowledge  and  training  in  his  work  and  gives  sufficient 
attention  to  mechanical  details,  the  expense  of  maintain- 

ing a  regular  inspector  on  the  shop  floor  can,  in  many 
cases,  be  avoided.  He  should  understand  it  to  be  a  part 
of  his  duties  of  supervision  to  make  regular  inspections 
daily  and  teach  and  show  his  men  how  to  perform  each 
operation  with   neatness  and  precision. 

The  influence  u])on  the  workman  himself  is  also  bene- 
ficial. It  teaches  him  the  exercise  of  care  and  diligence 

in  the  performance  of  each  individual  task.  It  tends 
to  increase  his  skill  and  usefulness  and  to  raise  the 

grade  of  his  work  generally  and  fits  him  for  transfer  to 

tasks  requiring  a  higher  skill  or  larger  exi^erience. 
In  shops  where  it  is  necessary  to  maintain  a  regular 

force  of  inspectors  those  men  should  he  selected  for  the 

position  who  have  had  a  broad  training  in  mechanical 
work.  In  the  performance  of  his  routine  duties  the 

inspector  will  find  many  opportunities  to  suggest  changes 
in  the  construction  of  apparatus.  These  alterations  will 

obviate  some  of  the  difficulties  or  defects  that  develop 

during  the  process  of  manufacture  and  will  thereby 
eliminate  certain  labor  o]oerations  which  are  unnecessary 

and  which  tend  to  increase  the  manufacturing  cost.  The 

inspector  will  discover  frequent  cases  where  the  weight 
of  castings  can  be  reduced  and  the  amount  of  material 

lessened  without  seriously  affecting  the  quality  of  the 
finished  product.  He  should  work  in  harmony  with  the 

engineers,  foremen  and  assistant  foremen  in  pointing 
out  defects  and  raising  the  standard  of  workmanship  in 

general. 
When  it  is  necessary  to  condemn  a  piece  of  work 

because  of  mistakes  made  by  the  operator  in  performing 
the  various  lalwr  operations,  the  inspector  should  take 

special  care  to  explain  the  defects  to  the  workman  fully 
and  clearly,  so  that  he  may  understand  why  his  labor 
is  rejected  and  avoid  mistakes  of  the  same  nature  in 
future.  This  should  be  done  in  a  painstaking  and 

courteous  way,  in  order  to  gain  the  workman's  interest 
and  cooperation  in  striving  to  raise  the  quality  of  his 
labor  to  as  high  a  standard  of  excellence  as  possil)le. 

The  inspector's  attitude  toward  the  workman  should 
always  be  one  of  friendly  helpfulness,  and  all  his 
decisions  should  be  made  with  absolute  impartiality  and 

justice. 

The  inspector  should  not  be  too  ready  to  condemn 
product  for  defects  which  may  bo  insignificant  and 

relatively  unimpoitant  and  which  may  be  easily  remedied 
without  an  undue  expenditure  of  time  and  material. 

Good  inspection  does  not  involve  the  wholesale  condemn- 
ing of  detail  parts  that  do  not  measure  up  to  the 

drawings.  Small  variations  frequently  do  not  affect  the 

mechanical  efficiency  or  sale  of  apparatus,  and  here  is 
where  the  shop  inspector  must  emjiloy  a  large  degree 
of  wisdom  and  judgment  mi5ced  with  a  good  measure 
of  commonsensc.  He  should,  however,  strive  to  hold 

the  productive  labor  in  close  accordance  with  drawings 

and  engineering  instructions  and  in  this  respect  main- 

tain the  high-water  mark  of  accuracy  and  finish. 
Castings  that  are  purchased  from  several  outside 

foundries  should  be  stamped  at  the  time  of  receipt  and 
inspection  for  purposes  of  identification,  so  that  charges 

can  be  made  hack  to  the  proper  foundry  if  defects 
develop  during  the  process  of  machining. 

The  gaging  and  looking  over  of  detail  pieces  between 
operations  in  some  lines  of  small  product,  previous  to 
the  final  assembly,  are  considered  by  some  manufacturers 

to  be  a  legitimate  charge  again.st  the  manufacturing 
orders  as  a  part  of  the  process  of  manufacture,  the  final 
inspection  after  a8seml)ly  being  charged  to  expense. 

liegular  reports  of  all  apparatus  condemned  should  lie 

made  out  daily  by  each  inspector  and  copies  sent  to  the 
superintendent  and  all  heads  of  departments  interested. 
These  reports  should  give  proper  designation  of  apparatus 
or  detail  and  full  particulars  relating  to  the  nature  and 
cause  of  the  defect,  labor  operations  that  have  lieen 

performed,  the  person  responsible  for  errors,  etc. 

Clkrks  in  Shop  Departments 

The  amount  of  clerical  labor  required  in  factory 
departments  is  an  item  of  expen.se  that  deserves  constant 

attention.  There  is  always  a  tendency  to  build  up 
routine  practices  involving  additional  clerical  labor, 
either  for  the  purpose  of  obtaining  information  to 

facilitate  the  handling  of  production  on  the  shop  floor 
or  to  furnish  data  for  the  preparation  of  costs  and 

other  accounting  records  and  frequently  for  the  purpose 

of  compiling  voluminous,  detailed  reports  of  manufac- 
turing conditions,  ilany  of  these  reports  are  filed  away 

l)y  the  office  boy  and  rarely  or  never  looked  at.  Such 
reports  often  fail  in  accomplishing  the  purpose  for 
which  they  were  issued  and  simply  rejjresent  an  item 
of  unnecessary  expense.  In  most  instances  the  clerical 
work  of  a  department  will  admit  of  sudi  modifications 

as  will  make  possible  the  elimination  of  nearly  all  com- 

plicated methods  or  rec'ords  of  a  special  nature. 
Ordering  productive  materials  (where  this  is  one  of 

the  functions  of  the  foreman's  office),  keeping  time, 

making  out  workmen's  job  cards,  checking  and  recording 
filled  orders,  keeping  stock  card  records,  making  out 
reports  of  finished  and  unfinished  apparatus,  necessary 
clerical  labor  connected  with  collecting  and  shipping 

supply  and  repair  parts  and  following  of  orders  placed 
on  contributing  departments  constitute  the  chief  items 
of  clerical  work  common  to  the  majority  of  shops. 

The  chief  clerk  in  the  foreman's  office  should  be  a 
])erson  of  more  or  less  broad  knowledge  of  general  shop 
routine,  in  order  that  he  may  relieve  the  foreman  as  far 

as  possible  of  many  little  details  of  a  clerical  nature 
connected  with  his  position.  He  should  also  instnict  the 
minor  clerks  of  the  departments  how  to  do  their  work 

and  see  to  it  that  they  perform  their  duties  systematically 

and  with  proper  diligence  and  care.  In  this  manner  be 
relieves  the  foreman  of  many  of  the  lesser  responsibilities 
of  his  office  and  enables  him  to  devote  the  major  portion 

of  his  time  to  the  more  important  phases  of  increasing 

the  productive  output  of  his  department.  The  chief 
clerk  should  be  responsible  for  all  orders  for  stationery 

and  office  supplies  for  the  department  and  see  that  the 
amount  of  these  materials  is  kept  within  a  proper  limit 

He  should  see  that  orders  placed  on  stockrooms  and 

contributing  departments  have  the  proper  account  num- 
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ber  on  them,  in  order  that  errors  may  be  avoided  in 
the  accounting  department.  Any  orders  for  expense 
materials  that  appear  unnecessary  or  excessive  should 
be  called  to. the  attention  of  the  foreman.  In  every  way 
possible  the  chief  clerk  should  strive  to  make  himself 
of  practical  use  to  the  executive  head  of  the  department. 

The  employment  of  female  help  in  shop  department 

offices  and  in  stockrooms  on  card  record  vv'ork  has  proved 
advantageous  and  economical.  As  female  help  has 
entered  nearly  all  fields  of  industry  and  has  come  to 
stay,  the  adaptability  and  economy  of  this  class  of  help 
must  receive  consideration.  The  average  ambitious  girl 
exhibits  as  much  intelligence  and  care  in  her  work  as 
the  average  young  man,  when  once  she  has  been  trained 
in  the  routine  of  duties  she  is  required  to  perform ;  and 
little  argument  can  be  given  in  rea.son  for  preventing 
her  from  earning  a  livelihood  through  the  various 
channels  of  industry. 

In  general,  the  average  number  of  clerks  required  to 

perform  all  clerical  labor  (Ix)th  in  the  foreman's  office 
and  on  the  shop  floor)  for  a  force  of  30  to  40  productive 
hands  should  not  exceed  one,  or  a  ratio  of  approximately 
one  clerk  to  35  employees  engaged  on  machine,  bench  and 
assembly  operations.  A  higher  ratio  than  this  should 
receive  attention. 

The  crane  operator  in  the  large  shop  should  be  skilled 
in  the  handling  of  cranes.  He  should  keep  his  crane  in 
a  clean  condition  and  well  oiled  at  all  times.  He  should 

also  exercise  constant  care  to  see  that  all  parts  of  the 
crane  are  in  good  repair  and  should  be  quick  to  detect 
any  break  or  the  getting  out  of  order  of  any  parts  of 
the  operating  mechanism. 

ClUNE  OPERATOnS   AND   CrANE   FOLLOWERS 

He  should  avoid  accidents  commonly  caused  by  lift- 
ing too  hea\7  loads,  running  the  cable  up  too  high  on 

the  drum  and  making  side  lifts  at  hazardous  angles 
iristead  of  lifting  the  load  in  a  vertical  direction.  Great 
care  should  be  exercised  in  starting  and  stop])ing  the 
crane  with  heavy  lifts.  This  should  never  be  done 
suddenly.  The  brakes  should  be  applied  gradually,  so 
as  to  lessen  the  stress  upon  the  cables  and  slings  as  much 
as  possible. 

If  the  crane  is  stopped  suddenly  when  raising  or 
lowering  heavy  loads  at  the  usual  rate  of  operating 
speed,  the  stresses  are  increased  beyond  a  point  of  safety 
and  accidents  are  sure  to  result.  Most  of  the  accidents 
connected  with  crane  work  in  large  .shops  aie  due  to 
lack  of  judgment  or  ex])erience  on  the  part  of  the  crane 
operator  or  follower  and  not  infrequently  to  taking  too 
great  hazards  knowingly.  With  the  exercise  of  proper 
care  there  should  be  few  accidents  in  any  shop. 

Small  hand  cranes  and  hoists  require  the  attention 
of  the  foreman  or  his  assistant  at  frequent  intervals 
to  see  that  they  are  given  proper  care.  These  small 
cranes  and  hoists  are  usually  operated  either  by  the  floor 

labor  gang  or  by  produc-tive  help  as  necessity  arises.  In 
consequence  they  are  often  neglected  and  do  not  receive 
sufficient  cleaning  and  oiling.  This  neglect  is  the  cause 
of  frequent  overhauling  and  repairs  of  greater  or  lesser 
extent. 

It  is  often  advisable  in  large  plants  to  place  the 
crane  service  of  all  shops  under  the  charge  of  one 
person  possessed  of  broad  experience  in  crane  operation. 
If  the  operating  force  is  under  his  personal  direction, 

he  is  able  to  transfer  the  men  as  occasion  requires  and 
to  have  a  small  force  of  extra  men  to  fill  vacancies  of 
absentees.  In  this  manner  all  cranes  can  be  kept  manned 
by  skilled  men  and  in  constant  operation,  which  is  not 
always  possible  where  the  service  of  each  shop  ig  under 
the  charge  of  the  foreman.  Such  a  man  in  charge  is 
also  able  to  follow  up  accidents  and  repairs  more  effi- 

ciently and  to  improve  the  service  generally. 
A  separate  department  devoted  to  crane  repairs  is  a 

distinct  advantage.  It  should  be  equipped  with  proper 
tools  to  do  all  necessary  repair  work  promptly  and 
thereby  avoid  many  of  the  annoying  delays  to  service 
caused  by  having  these  repairs  made  either  in  the  regular 
productive  departments  or  tool  departments,  which  art 
often  ove.crowded  with  orders  and  unable  to  take  up 
the  work  at  a  time  when  it  is  greatly  needed. 

Reports  of  all  accidents  or  damage  to  cranes  should 

be  made  out  at  once  and  sent  to  the  superintendent's 
office  for  inspection.  These  reports  should  give  the  nature 

and  cau.'e  of  the  aecident,  the  repairs  made  and  the  name 
of  the  fiarty  responsible  for  the  damage.  By  means  of 
this  publicity  further  carelessness  and  expense  may  be 
to  a  considerable  degree  prevented. 

The  Work  of  the  Crane-Following  Force 

The  work  of  crane  following  is  important.  The  class 
of  helj)  employed  on  tliis  labor  should  be  of  a  higher 
grade  than  that  required  for  the  ordinary  trucking,  piling 
and  handling  of  iiiate.ials  usually  designated  as  mis- 

cellaneous floor  labor.  The  leader  of  the  crane-following 
force  should  be  rcspon.sible  for  the  care  and  use  of  .slings 
and  cables.  Racks  should  be  provided  for  holding  the 
slings  when  not  in  use.  Frequent  inspections  should  be 
maide,  and  all  slings,  chains  or  cables  that  have  become 

worn  or  damaged  should  be  sorted  out  and  repaired  o.- 
.sent  to  scraji  when  unfit  for  further  use. 

It  is  essc7itial  that  the  head  follower  know  something 

about  loads  and  the  stress  to  which  the  slings  are  sub- 
jected in  lifting,  as  well  as  something  about  how  strains 

are  set  up  in  materii.ls.  It  is  important  that  the  points 
of  attachment  be  chosen  with  a  view  to  lessening  these 
strains  as  far  as  possible.  The  factor  of  safety  should 
always  receive  careful  attention.  In  handling  castings 

of  heavy  tonnage,  such  as  castings  weighing  50  tons  o.- 
more,  a  reasonable  amomit  of  care  is  usually  exercised 
to  see  that  cables  or  ropes  of  proper  strength  are  used 
and  that  the  method  of  fastening  is  a  correct  and  safe 
one.  With  castings  and  materials  of  comparatively  light 

weight — 200  lb.  or  less — tJie  hazard  is  relatively  small.' 
as  the  foreman  can  usually  determine  within  reasonably 
safe  limits  what  size  of  slings  should  be  selected.  It  is 
in  the  large  range  of  loads  running  all  the  way  from 
these  lighter  weights  up  to  50  tons  where  there  is  danger 
of  misjudgnient  and  accident.  The  foreman  or  head 
crane  follower  is  sometimes  inclined  to  take  chances  and 

estimate  the  load  and  size  and  number  of  slings  required' 
with  too  little  care  and  investigation.  The  factor  of 
safety  to  be  employed  under  normal  conditions  should 
be  approximately  the  multij)le  of  five;  that  is,  the  various 
sizes  of  slings  should  possess  a  tensile  strength  approxi- 

mately five  times  as  great  as  that  actually  required  to 
make  the  lift. 

It  is  good  practice  to  place  in  the  hands  of  the  head 
crane  follower  a  table  based  on  the  vertical  lift  and  on 

three   angles  of  opening   between   the   sling   and   work, 
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showing  tiie  number  of  pounds  or  tons  that  can  he  safely 
handled  with  eacli  size  of  chain,  rope  or  steel  cable  sling, 
when  attached  in  these  four  ways.  The  angles  at  which 
the  attachments  are  made  should  be  between  30  and  60 
deg.  In  general,  the  angle  should  not  be  below  45  deg. 
At  this  angle  the  stress  of  each  sling  is  equal  to  about 
three-fourths  of  the  total  weight  of  the  material,  and 
the  collapsing  force  between  the  two  points  of  attach- 

ment is  a])proximately  one-half  the  weight.  At  an  angle 
of  ;J0  deg.  the  stress  and  collapsing  force  are  equal  to 
the  total  weight.  With  certain  shapes  of  castings  it  is 
often  desirable  to  place  a  spreader  between  the  two  points 
of  attachment  to  resist  the  collapsing  force. 

Another  table  should  be  prepared  giving  the  weights 
per  cubical  foot  of  all  classes  of  materials  used  by  the 
factory.  This  is  valuable  in  estimating  the  weights  of 
the  various  loads  and  in  conjunction  with  the  table  of 
sizes  of  slings  required  provides  the  head  crane  follower 

with  full  information  that  enables  him  to  keep  within 
the  limit  of  safety.  It  is  desirable  that  castings  of 
irregular  .shapes  have  the  weight  marked  on  them  before 

leaving  the  foundry,  as  such  pieces  require  too  much 
time  and  labor  figuring  to  com])ute  correctly  the  cubical 
contents.  It  is  a  good  practice  to  mark  the  gross  weights 
on  all  castings  weighing  more  than  one  ton  for  the 

guidance  of  all  persons  responsible  for  the  safe  handling 
of  these  heavier  pieces.  When  other  parts  are  assembled 
to  the  casting,  the  additional  weight  must  be  considered 
in  making  lifts. 

Methods  of  Attaching  Slings 

The  method  of  attaching  slings  to  the  material  requires 

careful  attention.  Different  forms  of  hitch  are  required 
for  various  shapes  of  castings  and  materials,  and  the 
crane  follower  must  be  governed  by  the  kind  of  product 
to  be  handled.  He  should  learn  to  employ  the  methods 

that  secure  the  greatest  safety  and  least  strain  upon 
both  slings  and  materials.  Ordinarily  the  hitch  should 
be  made  so  that  the  sling  is  not  bent  at  a  sharp  angle 
either  over  itself  or  the  edge  of  the  casting.  Pads  of 

metal  or  canvas  should  always  be  used  to  protect  the 

sling  from  sharp  edges.  When  the  hooking  is  done 

through  a  spliced  eye,  the  slings  should  always  be  used 
double. 

Lifting  with  eye-bolts  is  sometimes  done.  In  such 
cases  the  eye-bolt  should  be  screwed  down  until  it  is 
solidly  seated  and  firm  in  the  casting  or  material.  The 

lift  sliould  be  made  vertically  with  the  line  of  axis  of 
the  bolt  wherever  practicable.  Lifting  at  an  angle 
increases  the  lateral  stress  and  is  likely  to  cause  breakage. 
Instructions  should  be  placed  in  the  hands  of  the  head 

crane  follower  giving  the  number  of  pounds  that  may 
be  lifted  with  safety  with  various  sizes  of  slings  and 

with  the  various  diameters  of  eye-bolts  when  the  lift 
is  made  vertically  to  the  axis  or  at  angles  that  increase 
the  degree  of  hazard. 

Handling  material  with  chains  demands  that  a  large 

factor  of  safety  be  niaintained  on  account  of  the  tendency 
of  the  metal  to  crystallize.  The  process  of  disintegration 

is  usually  not  clisc>overed  until  after  the  c-hain  has 
decreased  in  tensile  strength  to  a  point  where  even 

ordinary  lifts  arc  attended  with  undue  hazard.  It  is 

good  practice  to  use  stccl-caijle  slings  in  preference  to 
chains  wherever  possible,  not  only  because  of  lower  initial 
cost,  but  because  of  the  reduction  in  hazard. 

The  elevator  man  should  have  sufficient  experienci.-  and 
judgment  to  operate  his  elevator  with  a  proper  degree 

of  safety.  lie  should  see  that  the  doors  or  gates'are always  closed  when  the  elevator  is  in  transit.  He  should 
give  attention  to  the  motor,  drum  and  cables  and  see 
that  they  are  always  in  good  condition  and  that  the 
motor  is  regularly  ck>aned  and  oiled. 

A  good  degree  of  judgment  is  required  In  the  handling 
of  niaterials.  The  elevator  should  not  be  loaded  beyond 
a  point  of  safety,  and  care  should  be  taken  in  distributing 
materials  to  the  proper  floors,  so  that  delays  and  errors 
do  not  occur.  The  floor  space  about  the  elevator  should 
be  kept  clean  and  free  from  congestion  at  all  times. 

Flooi!  and  Yai!d  Lahor 

The  floor  and  yard  laborers  require  careful  supervision 
on  the  part  of  the  foreman.  In  nearly  all  sections  of 
the  country  foreign  help  has  largely  superseded  native- 
born  workmen  in  all  the  lower  grades  of  manual  tasks, 
such  as  loading  and  unloading,  truc'king  and  handling 
materials  and  for  other  miscellaneous  unskilled  labor 
on  the  siio])  floors  and  in  the  open  areas  about  the, 
factory  yard  and  buildings.  Not  a  few  of  this  class  of 

employees  ]n-o\Q  industrious  and  valuable  help  to  the manufacturer.  A  considerable  percentage,  however,  is 
not  only  unable  to  .speak  or  understand  the  English 
tongue,  but  is  incapable  from  lack  of  proper  training  or 
other  causes  to  perform  efficient  and  satisfactory  service 
or,  in  other  words,  to  do  what  may  be  termed  a  fan- 

day's  work. 
This  latter  class  requires  constant  watching  and  teach- 

ing to  do  the  simplest  kinds  of  labor  to  advantage.  It 
is  the  lack  of  proper  attention  and  instruction  that 
renders  such  help  of  only  limited  value  in  many  factories. 
If  small  gangs  of  these  men  are  put  to  work  on  a  job, 
whether  it  be  handling  materials  in  the  shop  or  doing 
ya;d  labor,  and  are  left  to  themselves,  being  visited  by 
the  boss  only  at  intervals  during  the  day,  they  will  quite 
as  often  be  found  loafing  as  otherwise  or  simply  keeping 

up  the  semblance  of  activity  and  as  a  result  accomplish- 
ing little.  As  a  lule,  assistant  foremen  and  bosses  do  not 

follow  up  these  men  closely  enough  after  assigning  them 

to  a  pie;>e  of  work.  They  do  not  look  upon  floor  lalwr 
in  the  same  way  that  they  view  productive  labor. 

When  a  laborer  is  sent  to  another  department  o"  shop 
for  material,  the  assistant  foreman  .should  follow  the 

matter  up  at  frequent  periods  to  ascertain  if  valuable 
time  is  being  wasted,  vlany  of  these  men  have  never 

been  taught  in  their  own  country  to  labor  advantage- 

ously and  perform  thci.-  tasks  with  a  saving  of  time 
and  energy.  They  must  be  shown  with  exiiaustless 
patience  how  to  lift  and  move  and  pile  materials  before 
we  can  expect  them  to  do  these  things  intelligently  and 

systematically.  They  should  lie  taught  to  pile  castings 
or  other  materials  on  the  work  benches,  truck  platforms 

or  about  machine  tools  in  a  neat  and  orderly  manner 

and  away  from  the  main  aisles  and  gangways  where  the 
articles  would  otherwise  obstruct  passage  and  give  the 

shop  a  disorderly  ap]H>arance  in  general. 
This  feature  of  departmental  management  is  a  more 

serious  and  important  one  than  mo.st  foremen  realize  and 
is  well  worth  any  fractional  increase  in  expense  that  may 
be  entailed.  There  is  no  more  potent  advertisement  of 
a  successful  indnstrv  than  a  normal  condition  of  system 

and  order  throughout  every  department  of  the  shop.  It 
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is  a  certain  indication  of  thrift,  success  and  ability  to 
produce  and  supply  quickly  whatever  the  customer  may 
demand.  Every  laborer  and  sweeper  should  be  educated 
to  understand  the  importance  of  this  phase  of  factory 
production  and  to  perform  his  duties  accordingly. 

Facilities  for  Out-of-Door  Work 

Yard  labor  in  industrial  plants  commonly  involves  a 
large  expenditure  during  the  year.  Excavating,  filling, 
care  of  roadways  and  grounds,  repairing  tracks,  etc., 
constitute  some  of  the  chief  items  that  increase  this  por- 

tion of  the  factory  budget.  It  is  important  that  an 
efficient  overseer  be  placed  over  the  gangs  performing 
this  labor  in  order  to  see  that  they  are  kept  busy  and 
are  supplied  with  proper  facilities  to  work  to  the  best 
advantage.  All  tools  and  materials  sliould  be  on  the 
Job  in  readiness  to  proceed  with  the  work  in  an  economical 
manner  without  unnecessary  delays. 

A  record  should  be  made  of  all  temporary  help  fur- 
nished to  individual  departments  to  perform  additional 

labor  during  high  peaks  of  production  or  to  take  the  place 
of  absentees  from  the  regular  labor  force  from  sickness 
or  other  causes.  This  record  should  show  the  date  the 

temporary  help  is  fuinishod  and  the  length  of  time  it  is 
required  by  the  foreman,  in  order  that  each  case  may  be 
investigated  as  to  further  requirements  at  the  close  of 
the  period.  There  is  often  a  tendency  to  retain  such  help 
within  the  department  for  a  longer  time  than  the  period 
for  which  it  was  requested,  unless  some  method  of  check 
and  control  is  maintained.  The  time  to  prevent  any 
unnecessary  expenditures  of  this  nature  is  before  the 
expense  has  been  incurred. 

The  ratio  of  floor  labor  to  productive  labor  obviously 

depends  entirely  on  the  nature  of  the  product  manufac- 
tured. In  plants  building  large  machines,  a  ratio  of  one 

laborer  to  20  or  25  productive  hands  may  be  fully  war- 
ranted, whereas  in  smaller  lines  of  manufacture  an  aver- 

age of  one  laborer  to  30  or  40  or  even  50  hands  appears 
sufficient.  The  individual  manufacturer  must  necessarily 
be  governed  by  his  own  judgment  as  to  the  amount  of 
this  class  of  labor  required  within  his  shops. 

Sweepers,  Cleaners  and  Oilers 

The  labor  of  cleaning  departments  and  sweeping  floors 

appears  of  so  simple  a  nature  as  not  to  require  discus- 
sion. An  investigation  will  convince  the  manufacturer 

that  the  subject  merits  his  careful  attention.  A  com- 
parison of  areas  covered  by  floor  sweepers  in  the  various 

shops  of  a  manufacturing  plant  will  often  develop  the 
fact  that  the  men  in  one  section  are  covering  a  far 
greater  amount  of  territory  than  those  in  another  where 
like  conditions  exist.  Data  showing  the  area  swept  in 
each  department  will  be  found  of  value  in  regulating  the 
number  of  men  employed. 

New  men  engaged  for  the  purpose  of  cleaning  shop 
floors  need  instruction.  The  sweeper  should  be  shown 
how  to  do  his  work  systematically  and  efficiently.  Wide 
push  brooms  should  be  used  for  the  main  gangways  and 
broader  aisles  between  benches  and  machines.  They  en- 

able the  sweeper  to  cover  a  much  larger  area  daily  than 
is  possible  with  the  ordinary  corn  broom.  A  good  quality 
of  broom  should  be  obtained  for  this  purpose.  Coarse- 
fiber  brooms  are  not  adapted  to  cleaning  light  dust  from 
dry  floors.  These  brooms  raise  the  dust,  but  do  not  clean 
well,  except  areas  covered  with  coarser  refuse  or  surfaces 

that  have  been  thoroughly  sprinkled.  A  good  quality  of 
fine  fiber  or  strong  hair  broom  gives  the  best  service  for 
cleaning  dry  floors  that  are  not  covered  with  oily  chips, 
turnings  or  heavy  refuse. 

The  shop  floors  in  the  vicinity  of  elevators  that  are 
not  in  constant  operation  can  often  be  kept  clean  by  the 
elevator  operator  to  good  advantage,  saving  a  portion  of 

the  regular  sweepers'  time  for  other  sections  or  other 
work.  In  general,  in  machine  shops  each  sweeper  should 
clean  on  the  average  at  least  28,000  to  32,000  sq.ft.  of 
floor  surface  daily,  including  collecting  of  metal  chips 
and  turnings  from  machines  and  wheeling  to  cars  stand- 

ing on  sidings  within  close  proximity  to  the  shops.  This 
average  will  in  some  cases  be  increased  to  35,000  or 
40,000  sq.ft.  per  man  where  the  accumulation  of  chips  or 
turnings  is  relatively  small.  In  other  sliojis  the  area 
swept  should  cover  a  more  or  less  wide  range  according 
to  the  nature  of  the  product  and  the  amount  of  refuse 
resulting  from  its  manufacture.  AMiere  the  amount  of 
refuse  is  considerable,  each  sweeper  should  cover  an  aver- 

age area  of  28,000  to  35,000  sq.ft.;  and  in  shops  where 
the  waste  accumulation  is  relatively  small,  a  sweeper  will 
average  40,000  to  50,000  sq.ft. 

Janitor  service,  cleaning  and  care  of  offices  merit  con- 
sideration. The  nature  of  this  kind  of  work  is  of  su;h 

comparative  uniformity  as  to  render  definite  data  quite 

possible.  The  average  square-foot  area  covered  daily  by 
each  employee  should  not  be  less  than  5,000  sq.ft.  and 
in  most  instances  this  can  be  increased  to  6,000  sq.ft. 
This  e.stimate  is  based  on  the  work  of  sweeping,  cleaning, 

scrubbing,  etc.,  being  performed  between  the  hours  of 
5 :  30  and  7 :  30  a.m.  and  6  and  9  p.m.  It  includes  the 
sweeping  and  dusting  of  offices  and  the  scrubbing  of 
stairs  and  hallways  daily ;  the  scrubbing  of  all  office 
floors  and  cleaning  of  windows  every  two  weeks,  together 
with  such  work  as  naturally  comes  within  the  duties  of 
the  head  janitor  or  day  porters  who  are  on  duty  during 
the  office  hours  of  the  day.  The  cost  per  thousand  feet 
should  not  exceed  $1.25  to  $1.50  per  week. 

The  care  of  shop  washrooms  and  closets  should  receive 
the  attention  of  the  foremen,  and  frequent  inspections 
should  be  made  to  see  that  the  washroom  attendants  are 

doing  their  duty  and  keeping  these  places  clean  and  sani- 
tary at  all  times. 

The  necessitv  of  keeping  all  shop  motors  and  shafting 

properly  oiled  and  cleaned  cannot  be  too  strongly  empha- 
sized. Each  tool  operator  should  be  held  responsible 

for  having  his  motor  clean  and  well  oiled  at  all  times. 
The  motors  should  be  blown  out  at  least  once  a  week  and 

pulleys,  line  and  countershafts  thoroughly  cleaned.  In 
large  plants  a  man  is  sometimes  assigned  to  this  work 
and  is  known  as  the  department  oiler  and  belt  lacer.  ITis 
duties  include  the  keeping  of  all  l)elts  laced  and  in  good 
repair.  His  field  of  duties  can  often  extend  to  two  or 
three  departments,  and  he  should  be  equipped  with  a  good 
belt-lacing  machine  to  facilitate  his  work. 

The  men  employed  as  watclur.en  and  gatemen  should 

be  possessed  of  a  good  degree  of  intelligence  and  be  faith- 
ful and  reliable  in  their  duties.  This  is  particularly  true 

of  watchmen  during  the  night  kours,  when  the  safeguard- 
ing of  all  inside  property  is  placed  in  their  care. 

The  night  watchman  should  register  regularly  on  the 
clocks  stationed  at  various  points  throughout  the  factory 
as  evidence  that  he  is  nuiking  his  rounds  of  inspection  as 

directed  by  the  superintendent. 
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Overtime  labor  is  always  expensive  under  any  condi- 
tions. When  productive  help  is  retained  on  duty  beyond 

the  regular  shop  hours,  an  additional  allowance  per  hour, 
if  the  work  is  performed  on  a  day  basis,  is  usually  paid 
the  workmen  as  compensation  for  remaining  at  their 
benches  or  machines  the  extra  time.  It  is  usually  neces- 

sary in  these  cases  for  an  assistant  foreman  and  sometimes 
a  clerk  and  laborers  to  remain  also,  to  supervise  and  take 
care  of  the  work  of  these  men.  There  is  also  the  cost 

of  light,  heat  and  power  during  the  hours  when  the  shop 
is  not  in  full  operation,  which  must  be  considered  in 
connection  with  the  other  increases  in  the  budget  of  the 
department.  The  foreman  should  carefully  investigate 
all  requests  for  overtime  passes  before  placing  his  ap- 

proval upon  them.  It  will  frequently  be  found  that  the 
schedules  can  be  rearranged  in  such  manner  as  to  avoid 
this  additional  expense. 

Maintenance  of  Phopeuty 

There  is  always  a  tendency  to  increase  expense  charges 
under  the  classification  of  maintenance  of  property.  Re- 

pairs to  buildings,  roadways,  grounds,  machinery,  tools, 
electrical  a]5paratus,  molds,  dies,  patterns  and  many  other 
items  of  maintenance  involve  a  total  yearly  expenditure 
of  a  large  amount.  In  order  to  keep  the  factory  equip- 

ment in  a  proper  state  of  repair,  it  is  necessary  that  all 
these  items  receive  proper  attention.  During  high  peaks 
of  production,  when  the  shops  are  rushed  with  a  surplus 
of  orders,  the  question  of  upkeep  usually  receives  less 
consideration,  except  in  the  cases  of  repairs  necessary  to 
turn  out  product  required  for  shipment.  When  a  lull  in 
business  conies,  the  work  of  repairs  is  taken  up  and  is  apt 

to  be  carried  beyond  the  point  of  wise  judgment.  Em- 
ployees who  have  run  out  of  work  are  sometimes  assigned 

to  repairing  machine  tools  and  to  similar  jobs  for  which 

they  have  had  no  previous  special  training.  As  a  conse- 
quence a  much  longer  time  is  taken  to  make  these  repairs 

than  would  be  required  by  a  skilled  millwright  or  me- 
chanic. An  increase  in  the  factory  maintenance  account 

is  the  usual  result.  Many  of  these  repairs  are  unim- 
portant and  could  well  be  laid  over  until  more  prosper- 

ous times. 

All  these  items  constituting  the  factory  maintenance 

account  should  receive  the  superintendent's  or  manager';; 
personal  attention.  They  should  be  frequently  analyzed 
by  a  competent  executive  in  order  to  determine  whether 
the  expenditures  from  week  to  week  are  warranted  and 
whether  the  foremen  of  the  various  shop  departments  are 
using  good  judgment  in  these  matters  of  repair  and 
upkeep. 

Depaktmental  Expense  Budgets 

A  budget  of  operating  expenses  should  be  issued  to  the 
head  of  each  department  at  the  beginning  of  the  year 

or  at  the  beginning  of  each  six  months'  period.  The  bud- 
get should  contain  the  amount  allowed  for  expenditures 

on  each  expense  shop  order  or  account  (both  labor  and 
material),  classified  under  the  head  of  manufacturing 
expenses.  It  is  a  good  plan  to  issue  this  in  the  form  of  a 
combined  budget  and  expense  statement  to  be  sent  out 
weekly  on  completion  of  the  factory  payroll.  This  sheet 
should  provide  columns  for  the  various  expense  classifi- 

cations with  their  corresponding  sho]i-order  numbers,  a 
column  for  the  budget  allowance  on  all  expense  labor 
items,  one  for  the  budget  allowance  on  expense  materials. 

additional  "olumns  for  entry  weekly  of  the  labor  charges 
against  each  account  on  completion  of  the  payroll,  also 
for  entry  monthly  of  material  charges  on  closing  of  the 
accounting-department  records.  Space  should  be  pro- 

vided for  the  total  footings  of  budget  allowances  on  the 
various  accounts,  both  labor  and  material,  and  for  total 
footing  of  the  weekly  and  monthly  charges. 

Maintenance-of-property  items  may  be  shown  on  these 
same  sheets,  giving  the  designations  and  numliers  of  the 
various  accounts  under  this  classification,  also  giving  the 
charges  weekly  for  labor  and  monthly  for  material  in 
the  same  manner  as  the  several  items  classified  as  manu- 

facturing expenses  are  shown. 

In  general,  the  classification  of  "Manufacturing  Ex- 
penses" should  include  all  items  of  expense  shop  labor, 

from  supervising  foremen  down  to  floor  laborers,  sweep- 
ers, etc.;  also  lubricant.s,  fuel  gas,  fuel  oils,  waste,  non- 

durable small  tools,  miscellaneous  shop  supplies,  office 
supplies  and  similar  items  of  shop  operating  expense. 
The  classification  of  "ilaintenance  of  Property"  should 
include  such  items  as  repairs  to  cranes,  conveyors,  ma- 

chinery, tools,  electrical  apparatus,  machinery  founda- 
tions, ovens,  furnaces,  piping,  wiring,  molds,  jigs,  dies, 

flasks,  patterns,  shop  fixtures,  equipment,  office  furni- 
ture and  like  items  that  may  be  properly  classified  as 

property  items. 
By  issuing  statements  of  this  character  regularly  each 

week  to  the  head  of  each  department  the  foreman  is  en- 
abled to  compare  the  current  charges  for  labor  and 

material,  as  turned  in  to  the  payroll  and  accounting  ofl;i;  e.:, 

with  his  budget  allowance  on  all  items  of  expense  wi'Jiin 
his  department,  as  well  as  on  items  that  have  been  inia- 
ated  by  him  and  are  chargeable  to  his  series  of  expense 
accounts.  The  weekly  budget  expense  statement,  it  will 
be  seen,  brings  to  the  attention  of  the  foreman  in  a 
concise  and  concrete  form  all  operating  expenses  of  his 

shop.  It  leaves  him  without  excuse  for  failing  to  investi- 
gate all  charges  or  failing  to  keep  within  the  total  amount 

of  expenditure  that  has  been  allotted  to  him. 
It  is  advisable  to  issue  these  statements  promptly  each 

week  on  the  closing  of  the  payroll,  as  the  work  involving 

the  various  charges  will  then  be  fresh  in  the  foreman's 
mind  and  wrong  charges  may  be  stopped  before  any 
appreciable  harm  has  occurred.  Some  form  of  binder 
for  retaining  the  sheets  in  a  cleanly  condition  should  be 
provided,  so  they  can  be  accumulated  from  month  to 
month  as  additional  statements  are  issued  and  .sent  forth 

and  back  between  the  office  and  shop  without  damage. 

A  departmental  monthly  statement  showing  total  pro- 
ductive labor,  total  indirect  labor,  also  ratio,  together 

with  the  percentage  of  increase  or  decrease  in  both  classi- 
fications of  the  current  month,  in  reference  to  the  pre- 

ceding month,  is  a  valuable  help  to  the  foreman  in  watch- 
ing any  fluctuations  due  to  changes  in  productive  condi- 

tions. Such  data  afford  a  quick  means  of  indicating  to 
him  whether  he  is  justified  in  increasing  or  decreasing 
the  overhead  expense  of  his  department. 

Before  making  request  for  additional  expense  help,  the 

foreman  should  avail  himself  of  such  reports  and  com- 
parative statements  as  will  enable  him  to  determine 

whether  or  not  he  is  getting  adequate  results  from  his 
present  force  and  its  relative  efficiency  as  compared  with 

that  of  other  departments.  The  value  of  frequent  com- 
parisons of  conditions,  as  well  as  of  methods  of  doing 

work  can  hardly  be  too  strongly  emphasized. 
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By    F.    J.    DiTTMAK 

"Fooling,"  says  Webster,  "is  foolish  speech  or  conduct; 
buffoonery;  banter;  idle  interference." 

Apparently  Mr.  Webster  had  not  much  use  for  this 
pleasant  pastime.  Perliaps  he  happened  to  be  the 

"other  fellow"  at  some  time  or  other  and  forthwith  made 
up  his  mind  to  load  the  thing  down  with  acrid  adjec- 

tives if  he  ever  got  around  to  writing  his  dictionary. 
There  might  be  a  load  of  fun  in  it  for  the  fellow  whose 

well-aimed  snuffbox  filled  with  cast-iron  chips  from  the 
milling  machine  hits  the  other  fellow  in  the  face,  caus- 

ing it  to  resemble  an  ace  of  spades.  But  when  the  latter 
has  to  pay  a  docter  to  dig  the  chips  out  of  his  eyes  he  is 
apt  to  be  inclined  to  agree  with  tlie  gentleman  quoted 
above  and  curse  the  jolly  marksman  into  the  innermost 
recesses  of  Hades. 

Of  course  it  is  human  nature  to  be  playful.  I  my- 
self have  spent  a  lot  of  energy  devising  schemes  whereby 

life  at  the  shop  might  be  made  more  exciting — at  tlie  ex- 

pense of  some  "fall-guy,"  However,  I've  reformed,  once 
and  for  good.    And  this  is  how  it  came  about: 

Some  years  ago  I  worked  in  a  little  shop  in  central 
New  York  State.  Where  I  had  my  bench  were  the  mill- 

ing machines  and  batteries  of  gear-cutters.  The  firm 
was  a  little  behind  in  its  orders  and  we  put  in  a  good  deal 

of  overtime.  The  milling-machine  hands  and  the  gear- 
cutter  operators  were  youngsters  from  the  surrounding 

country,  easy-going,  good-natured  and  full  of  the  old 
IVick.  Especially  a  long,  apple-faced  one,  with  a  humor- 

ous twist  of  mind,  made  it  a  point  to  see  to  it  that  the 

wheel  was  kept  nuning.  During  the  overtime  the  fore- 
man iised  to  be  away  visiting  about  the  shop  and  his 

absence,  coupled  with  tlie  dee]3  shadows  between  the 
machine  tools,  offered  an  opportunity  too  good  to  be 
neglected. 

Now  one  evening,  this  apple-faced  youngster  I'm  talk- 
ing about  went  to  work  and  rigged  up  some  contraption 

that  would  dump  a  pail  full  of  soapwater  upon  the  head 
of  a  fellow  when  starting  his  machine.  The  stunt  is  too 
well  known  to  need  any  describing,  and  in  addition,  the 
pail  never  came  down,  for  the  other  fellow  showed  up 
unexpectedly  and  stopped  proceedings  by  pulling  the 
ladder  from  under  Appleface.  A  wre.stling  match  en- 

sued forthwith. 

They  struggled  about  for  a  spell,  with  Appleface  get- 
ting the  better  of  the  deal.  However,  in  order  to  thor- 

oughly subjugate  his  opponent  he  needed  a  certain  hold, 
.something  his  victim  souglit,  by  might  and  main  to  pre- 

vent. It  got  to  be  quite  lively,  arms  and  legs  flying  about, 
this  way  and  that  until  suddenly  the  boys  flew  apart,  one 

uttering  an  ear-piercing  scream. 
We  all  ruslied  up  to  see  wliat  had  happened,  and  this 

is  what  did  happen — as  near  as  we  could  figure  it  out: 
During  the  fracas  Appleface  had  reached  for  the  other 

fellow  and  missing  him  in  the  dark  had  seized  hold  of 

a  train  of  change-gears  of  a  gear-cutter  just  as  the 
machine  was  about  to  change  its  cut.  Of  course  the 

lightning-like  rapidity  of  the  revolving  gears  had  given 
him  no  time  to  withdraw  his  hand  and  so  all  the  fingers 
of  his  right  hand  were  cut  off  sheer  above  the  knuckle. 

Yes,  I've  reformed.  If  that  isn't  enough  to  make  one 
reform  I'd  like  to  know  what  would  be.  But  many  times 
fingers  are  the  price  of  fooling  in  the  shop. 

Lair^e  Feedl  TtmBse  fos"  Smasill 
Scre'w  Macfaiiirae 

By  F.  Mason 

The  illustration  shows  a  feed  tube  that  will  allow  %-in. 
stock   to   be   machined  on    Brown   &    Sharpe   automatic 
No.   00  screw  machines.     It  is  a  plain  piece  of  steel 
tubing,  slotted  and  closed  at  one  end  and  hardened.     It 
is  closed  so  as  to  be  a  tight  fit  on  the  stock.     A  regular 
Brown  &  Sharpe  latch  collar  is  brazed  on  the  other  end 
so  that  it  will  function  with  the  spindle  latch.     After 

0A95'Diam. 

iW/DWllMllllDlliiiii   liwiiill   ■)  fliiiwiii)iiiiini)iiiiii)iiiiiiiiiii.,  ■iiiiiiiffr 3 
LARGE   PEED   TUBE   FOR   SMALL   SCREW   MACHINE 

considerable  wear  the  tube  may  become  loose,  which  will 
affect  the  length  of  the  feed.  It  can  be  annealed  and  by 
filing  about  0.010  in.  from  each  side  of  the  slots  it  can 
be  reclosed  and  hardened  again. 

I  have  used  this  tulje  to  feed  '^/^-m.  drill  rod  14  in. 
and  have  machined  125,000  pieces  before  the  tube  showed 
signs  of  wear. 

It  IS  seldom  thai  we  find  a  machine  tool  actually  on 
the  scrap  heap,  although  there  are  many  in  existence  that 
should  probably  have  been  there  years  ago.  As  a  rule, 
however,  they  are  sold  time  after  time,  until  all  knowledge 
of  their  origin  is  lost;  and  the  surprising  part  is  that  they 
continue  doing  their  work  long  after  the  usual  methods 

of  calculating  depreciation  have  wiped  them  out  of  exist- 
ence. 

The  illustration  shows  an  old  planer  on  the  scrap  heap 
in  Cambridge,  Mass.  This  planer  was  built  by  the  old 
Warner  &  Whitney  Co.,  of  Nashua,  N.  H.,  and  probably 

AN   OLD    PLANER   WAITS   FOR  JL'.NK  MAN 

belongs  to  the  vintage  of  the  late  fifties  or  the  early 
sixties.  The  crossrail  is  controlled  by  a  central  screw 
working  through  the  arch  or  yoke,  with  the  bearing  on 
each  end.  At  first  glance,  it  seems  as  though  the  bolts 
at  the  end  of  the  yoke  formed  the  crossrail  bearing,  but  a 
closer  examination  shows  this  to  be  a  narmw  V  planed 
on  the  front  edge  of  the  u])right.  From  all  appearances 

this  was  a  24-in.  planer  with  an  8-ft.  bed,  and  it  was 

probably  a  chain-driven  machine. 
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m>' 

By  Robkrt  Mawson 

SYXOPtHS — In  this  installment  arc  described 

other  operations  in  the  making  of  the  1-lb.  shell. 
These  cover  the  manufacture  of  the  (]as  check-  and 
its  insertion  into  the  body.  The  shellacking  opera- 

tion on  the  inside  of  the  shell  is  also  shown  in 

diagrammatical  form.  Two  types  of  washing  ar- 
rangements to  remove  the  oil  and  dirt  from  the 

inxidc  of  tlie  shell  body  are  illustrated  in  detail. 

A  detail  of  the  washing  tank  is  sho-ivn  in  F^g.  28. 
It  will  be  noted  that  the  shells  arc  held  by  clips  being 
inserted  by  hand.  A  steam  pipe  will  be  installed  in 
the  tank  so  that  a  jet  of  steam  will  impinge  the  open 

bodies.  These  parts  are  being  made  on  both  Chicago  auto- 
matics and  Wood  turret  lathes. 

A  view  of  one  of  the  former  machines  is  shown  in  Fig. 

.'il  and  of  the  latter  in  Fig.  32,  pertorming  the  operation 
of  manufacturing  gas  checks. 

Details  of  the  tools  used  on  the  Chicago  automatics 
are  illustrated  in  Figs.  33  and  34.  The  tools  used  on  the 
Wood  turret  lathes  are  described  in  detail  in  Figs.  34 
and  35.  The  gages  used  for  testing  the  gas  checks  on 
the  machines  are  shown  in  Fig.  3e.  The  operations  fol- 

lowed when  machining  the  gas  checks  are  illustrated  in 
(liaL'ranimatic  form  in  Fig.  37. 

The  gas  checks  are  then  chamfered  and  faced  in  the 
lathe  shown  in  Fig.  38.    The  check  is  held  on  a  threaded 

fhrr/J  Pifch  5  "pitch  Diam. 
Right  Hand,  Single  Thread, 

Worm  Gear,  100  Teeih, 

l5.9IS'PH-ch Diam  : 
C*;  I  / 

/A' 

1/ 

i; 

»    I 

-J  J 

-i. 

DETAIL  OF  THE  SHELL-WASHING 
TANK 

Outlet-\   -^p 

V-li'  -»l 
FIG.  29.    ALTERNATIVE  WASH- 

ING ARRANGEMENT 

end  of  the  shell.  It  is  also  intended  to  arrange  a  chute 
with  a  plate  so  that  as  the  shells  are  brought  against  it 
the  clips  will  be  pushed  back  and  the  shells  automatically 

drop  down  the  chute.  To  remove  the  grease  the  shells 
are  then  washed   in   soda  water  heated  to   180  deg.   F. 

In  Fig.  29  another  washing  arrangement  is  illustrated. 

In  this  device  the  shell  is  placed  in  the  funnel  and  steam 

is  forced  through  the  inlet  pipe.  As  the  shell  pushes 

down  the  funnel  to  the  position  shown  the  steam  enters 
the  .shell  and  cleans  it.  When  the  funnel  is  allowed  to 

raise,  by  action  of  the  spring,  the  steam  and  condensa- 
tion passes  under  the  piston  and  through  the  outlet. 

The  operation  is  shown  in  diagrammatic  form  in  Fig.  30. 

The  manufacture  of  the  gas  checks  will  be  next  de- 
scribed. These  are  made  from  \y^-\\\.  cold-rolled  steel 

with  an  analysis  similar  to  that  of  the  steel  used  for  the 

•Copyright,  1916,  Hill  Publishing  Co. 
appeared  on  page  157. 

I'revlous  Installment 

PIG.  30.     OPERATION  12:      WASHING 
Machine  Used — Special  washing  machine  and  attachment. 
Production — 120  per  hr. 
References — Figs.  28  and  29. 

drawback  chuck.  The  tool  carried  in  the  toolpost  is  then 
fed  across  the  revjolving  part,  the  outer  edge  faced  and 

the  outer  edge  of  the  threaded  hole  faced.    This  opera- 
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FIG.   31.    CHICAGO  AUTOMATIC  MAKING  GAS  CHECKS 

JocuHMz'ao.   f   :i^j  ■  i"'H 

FIG.  32.    WOOD  TURRET  MAKING  GAS  CHECKS 
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HIGH-SPeED  TOOL  STEEL 
Cu-foff  Tool 

30'>- -    j<...l.-..:^4g3'-_...>|     HIGH-SPEED  TOOL  STEEL 

Form  Tool 

—C 

K 

..0.53/?. 
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[^     _•     \     ir'^li  [ii^HICH-CARCC-l STEEL 

Reamer 
riG.  35 

Fie.34. 
DETAILS  OP  TOOLS.  A3  USED  ON  WOOD  TURRET  LATHE 

tion  is  also  shown   in   diagrammatic  form   in   Pifj.   39.  using  a  small  brush  for  tlie  ojieration.     The  purpose  of 
As  the  next  operation  tlie  gas  check  is  inspected,  the  tliis  shellac  is  twofold — to  prevent  rust  and  to  obtain  the 
gages  used  for  this  purpose   being  shown    in   Fig.    10.  l)est  possilile  coating  of  tlic  shell  for  the  nvcption  of  the 
The  shells  are  then  covered  with  shellac  on  the  inside,  powder,   as   shown   in    diagrammatic    form    in    Fig.   41. 
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MACHINE  SJCEL  (Pack  Harden) 

—   iTT 

,-!•  0592  I  M» 

Orind  ihese  Surfaces 

MACHINE  STEEL  (Pack  Harden) 

Leng+h  Gage 

Grind 
'  OOTt 

■1 

H 

COLD- 

ROLLED 
STEEL 

(Pock 
Harden) 

h    \\ 
MACHINE  STEEL 

(Pock  Harder) 

Plug  Gage  for 
Inside  Before 

Gage  for  Thickness  of  Shoulder  Topping 

FIG.  36. 
FIG.  41.    OPERATION  13;  SHELLACKING  INSIDE  OP  SHELL 
Production — 1  man  lacquers  and  starts  gas  check  in  ehell  at 

the  rate  of  120  per  hr. 

Operation  1 Operation  2 

Operation  3 Operation  4 

FIG.    37.    OPERATIONS   1   TO   4:    DRILL   AND    FORM.    REAM  COUNTEHBOnE,  THREAD  OUTSIDE.  TAP  AND  Cl'T  OI^T 
Machines    Used — Chicago    No.    3    automatic   and    Wood    turret       Rpfprcnccsr — Fir^s.  31,  32.  33,  34.  35  and  36.         
jathe  Note — Speed    ct    machine    when    turuiuK,     340     r.p.m.;     when 

Production — 20  per  hr.  ,    ̂   tapping,  130  r.p.m. 
Cutting  Compound  Used — "Alco,"  made  by  Texas  F'uel  Oil  Co. 

FKJ.  38.    CilAMFiOltlNIi   AND  I-WCING  GAS  CHECKS 

FIG.  33.    OPICRATION  5:  FACING  AND  CHAMFERING  END 

Machine  Used — Dalton  lathe. 
Production — 100  per  hr. 
Reference — Fig.  3S. 

FIG.    3!I-A.    OPERATION    6:    INSPECTION 
Production — 1   man  inspects  150  per  hr. 

Reference — F"ig.   40. 
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18  Threads  per  Inch,  left-  Hand,  Unlfed  S-hrfes  Standard 
MACHINE  STEEL  (Fbck  Harden) 

Saqe  for  Ou+side  Thread 

t<l>H   ^?   '^i'^^i 

IS  Threads  per  Inch,  Left  Hand,  U.S.Sfd. 
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FIG.  40. 
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llIZ  AND  Vise  JAW  rOR  STAMPING  BAND 
AND  APPLYINO  6AS  CHtCK 

FI&42 

DRIVINOSPINDLE 

Fia4.4 FIG.  42-A. 

After  the  operator  has  shellacked  a  shell  he  screws 

in  one  of  the  gas  checks  as  far  as  po.-sible  with  tlie  fingers. 
This  saves  a  motion  on  the  part  of  the  man  who  performs 
the  next  operation,  which  is  screwing  the  gas  check  down 
tight.  While  doing  this  work  the  shell  is  held  in  the 
special  vise  jaws,  Fig.  42.  It  will  be  observed  that  these 

jaws  not  only  hold  the  shell,  but  also  stamp  the  maker's 
name  on  the  copper  band. 

An  improved  type  of  stamping  device  consisting  of  a 
die  and  vise  is  shown  in  Fig.  42-A. 

le  THh.perlKk  USSHi.LH, 

V     ii!   —  ■' 
Resizing  Top 

!8r 

^1 

FIG.  47. 

FIG.    46.     KE'iWFPI.NG   THE  GAS   CHECK FIG.    49.    CLE.AXING   DIRT   FROM   THREAD 
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FIG.  45.    OPERATION  14:  SCREWING  DOWN  GAS  CHECK 
Fixtures  Used — Special  vise  jaws  and  arbcr. 
Production — 1  man  120  per  hr. 
References — Figs.  42,    l-'!  :uit\   44. 

1  li:.   1- .    i;i  i;i;.\TIUN  !.'>:  TAPPING 
Machine  Used — Harvey-Hubbell  horizontal  tapper. 
Production — 1  man  12(1  per  hr. 
References — Figrs.  46  and  47. 
FIG.    48-A.    OPERATION   16:   CLEANING  OUT  DIRT   FROM 

THREAD 
Machine  Used — Vertical  drill  with  circular  wire  brush. 
Production — 120   per  hr. 
Reference — Fig.   49. 

FIG.    4  8-B.    OPERATION    17:    FINA:^    INSPECTION 
Production — 1  man  inspects  600  per  hr. 
References — Figs.  S,   10,   16,   25,  27,   40   and  .50. 

A-  Space  Vo  ho/t^  addHional  vie'ffhf  /fnccevoT!/ 
^•Drill  ii''if  necessary  io  l^ghifen 
C-g  Topbrill         0-i,f3aS.StUThli 

FIG.  50. 
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rtP* 
\  ̂0,^Diam.  Maple  Pms 

FIG.  51. 

The  shell,  where  the  (•oj)|)er  l)aii<l  has  heen  eoni pressed 
on,  rests  ajrainst  a  jaw  for  half  of  its  circimifereiice.  Tiie 
other  jaw  tliat  carries  the  stainpiiii,'  die  is  forced  against 
the  liaiid  and  makes  tiie  impression  on  the  copper  hand  of 

the  shell.  Tension  sprin<rs  fitted  in  holes  of  the  sta- 
tionary jaw  press  a<;aiiist  the  niovai)le  jaw  and  thus  pre- 

vent any  binding  action.  This  vise  also  holds  tlie  shell 
while  the  gas  cheek  is  being  inserted. 

A  detail  of  the  impression  placed  on  the  shell  is  shovm 
in  Fig.  -tS.  The  arbor  for  screwing  the  gas  check  down 
is  shown  in  detail  in  Fig.  44.  The  operation  is  also 
shown  in  diagrammatic  form  in  Fig.  45. 

The  next  operation  is  retapping  the  gas  check.  The 
machine  set  up  for  this  work  is  shown  in  Fig.  46.  The 
special  tap  used  for  this  operation  is  shown  in  Fig.  47. 
The  operation  is  al.so  shown  in  diagrammatic  form  in 
Fig.  48.  The  dirt  is  then  removed  from  the  threads  with 
a  circular  brush  driven  by  the  drill  press,  as  shown  in 
Fig.  49.     The  shell  is  then  finally  inspected,  using  the 

FIG.  53. 

gages,  Figs.  8,  10,  16,  25,  27,  40  and  50.  The  gage  or 
weights,  Fig.  50,  are  used  for  testing  the  weight  of  the 
finished  shell  with  the  gas  check  in  position.  They  are 
used  with  a  jiair  of  ordinary  scales  and  the  shell  must 
register  more  than  the  minimum  and  less  than  the 
maximum  weight. 

In  Fig.  51  is  shown  the  tray  used  for  conveying  the 
gas  checks  to  different  parts  of  the  machine  .shop  as 
required.  A  handy  stand.  Fig.  52,  has  been  fitted  to  th? 
automatics  to  support  the  tray.  Fig.  5.3,  which  holds  the 
machined  shell  blanks.  With  this  arrangement  the  oil 
from  the  bhnik,s  drains  into  the  trough  and  through  the 

pipe  shown  back  to  the  automatic. 
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Otuiglht  To  Hawe 

By  John  R.  Godfrey 

Once  more  we  are  in  the  throes  of  a  discussion  as  to 
whether  a  draftsman  should  also  be  a  machinist  or  should 

have  graduated  from  the  shop  into  the  sacred  precincts 
of  the  drawing  otTice.  It  is  a  subject  which  never 
grows  old  and  which  will  and  should  be  discussed 
until  the  drafting  room  can  design  machines  and  make 

drawings  so  that  they  can  be  made  in  the  shop  and  re- 
paired after  they  get  into  service.  For  in  too  many  cases 

they  have  the  habit  of  piling  one  piece  on  top  of  the 
other  until  it  takes  a  whole  machine  shop  to  make  even 
the  simplest  repairs. 

One  of  the  worst  offenders  at  the  present  time  is  the 

designer  of  automobiles,  with  all  the  real  "innards"  of 
the  animal  hidden  in  its  dark  interior  in  the  fond  hope 
that  the  owner  will  never  have  to  treat  it  for  colic  or 

indigestion. 
After  more  or  less  intimate  knowledge  whereof  I 

speak,  I  am  convinced  that  no  draftsman  should  ever  be 
allowed  to  design  even  the  simplest  part  of  an  automobile 
witliout  first  serving  an  apprenticeship  in  a  garage  or  as 
a  mechanician  for  some  driver  who  is  guaranteed  to  put 

any  car  out  of  commission  in  a  fifty-mile  run.  A  few 

hours  spent  in  thoughtful  meditation  lying  on  one's 
back  in  a  dusty  road,  with  oil  dropping  in  one  eye,  trying 
to  get  a  square-end  brake-rod  ])in  through  the  three  holes 
in  the  clevis  and  brake-rod,  will  give  him  a  real  apprecia- 

tion of  the  importance  of  little  things  that  look  insigni- 
ficant on  the  drawing  board. 

Don't  think  for  a  moment  that  I  have  reached  the  state 
of  affluence  which  permits  indulgence  even  in  a  second- 

hand flivver;  but  a  more  fortunate  friend  with  a  second- 
hand ear  of  a  well-known  make  allows  me  to  do  most  of 

the  work  on  it  for  the  proud  privilege  of  cranking  his 

motor  and  riding  on  the  driver's  seat  when  there  is  no 
one  else  along.  And  my  observations  are  all  first-hand 
impressions,  unbiased  by  any  theory  except  tiie  vain  notion 
that  the  question  of  possible  repairs  might  well  enter  into 

the  design  before  it  becomes  a  piece  of  cold  and  irre- 
sponsive metal. 

Squaee-Ended  Bhake-Rod  Pins 

That  brake-rod  stunt  is  no  dream.  It  actually  hap- 
pened on  a  hot  August  day,  and  took  a  solid  hour  of 

utter  discomfort  trying  to  hold  the  pieces  in  line  so  as 

to  enter  the  square-ended  pin  through  the  clevis  and  the 
brake  rod.  This  looks  easy  enough  on  paper  or  even  in 
the  erecting  shop,  but  when  you  lay  under  a  car  with 
your  head  cocked  up  like  a  turtle  and  try  to  do  the  work 
of  three  hands  with  only  two  hands  available,  it  is  more 
of  a  tragedy  than  it  seems  as  I  tell  of  it.  A  beveled 
edge  on  the  end  of  the  pin,  or  a  rounded  end,  would  have 
made  it  an  easy  job;  but  these  little  jobs  are  not  always 
easy  to  do  out  in  the  country  and  mighty  few  tools 
to  work  with. 

Another  interesting  trick  which  is  all  too  common  is 
to  line  up  the  magneto,  circulating  pump  and  occasionally 
one  or  two  other  bits  of  ajiparatus  on  one  shaft  in  such  a 
way  that  it  is  impossible  to  take  out  any  of  them  without 
undressing  the  whole  side  of  the  engine.  Simple  fiange 
couplings,  after  the  manner  of  the  English  method  of 
putting  up  a  pipe  line,  is  mighty  handy  in  cases  of  this 

kind.  We  used  to  laugh  at  the  clumsiness  of  the  method 

as  compared  with  our  screwed-joint  pipe  line,  but  we  are 
using  it  just  the  same  where  we  ever  expect  to  replace  a 
valve  or  a  fitting.  A  similar  scheme  applied  to  the  afore- 

mentioned appurtenances  of  the  automobile  motor  would 
save  much  unnecessary  labor,  and  a  huge  wastage  of  pro 
fanity  could  be  conserved  for  more  urgent  occasions. 

Then  there  is  the  nut  with  bo  little  clearance  as  to 

make  it  impossible  to  use  any  but  a  special  wrench; 
hand  holes  that  look  as  though  you  could  get  at  the  whole 

works  but  which  only  uncover  part  of  the  innards — and 

it's  always  the  other  one  that  needs  fixing;  belts  that 
can't  help  rubbing  on  the  edge,  and  throttle  and  spark 
connections  that  are  so  bent  they  refuse  to  lie  still  on 
the  bench. 

But  the  crowning  achievement  of  the  nonmachinist 
draftsman  recently  came  to  light  in  connection  with  the 
car  of  ancient  vintage  before  referred  to.  Tlie  clutch 
began  to  get  uneasy  at  times  and  developed  a  rattle  which 
was  annoying  to  the  sensitive  ears  of  a  chipping-hammer 
machinist.  Then,  too,  it  occasionally  displayed  a  grasp- 

ing tendency  that  was  annoying  when  the  driver  tried 
to  ease  it  off  in  traflre  or  make  a  grand-stand  finish  in 
drawing  up  beside  the  curb. 

So  we  finally  decided  that  the  clutch  must  come  out  for 
examination  in  order  to  determine  just  what  sort  of  a 
malady  had  developed.  If  we  had  dreamed  of  the  trials 
and  tribulations  that  one  insignificant-looking  clutch  can 
furnish,  we  should  be  minus  a  lot  of  experience  but  have 
several  more  square  inches  of  skin  and  much  more  sleep 
to  our  credit.  But  once  started  there  was  nothing  to  do 
but  pursue  the  quest  to  the  bitter  end,  which  meant  in 
this  case  the  rear  axle  of  the  car. 

Dissecting  the  Whole  Running  Gear 

We  started  hopefully  at  the  universal  joint  under  the 

floor  boards  and  soon  had  it  exposed  to  view.  This  de- 
veloped the  interesting  information  that  to  all  appear- 

ances it  was  necessary  to  pull  the  whole  running  gear 

apart  lengthwise  to  take  this  apart.  This  seemed  so  fool- 
ish we  quit  work  at  about  11 :  30  that  night  and  then 

sought  the  agent  the  next  day  to  find  a  short  cut  out  of 
our  troubles.  But  alas,  there  was  no  royal  road.  The 
design  had  been  changed  the  next  year  so  this  could  be 
exposed  by  taking  only  half  of  the  car  apart,  but  in 
our  particular  model  it  was  necessary  to  take  down  the 
whole  transmission  box,  jack  up  the  car  body,  disconnect 
the  whole  rear  axle  and  driveshaft  and  run  the  wheels 
out  from  under  the  car. 

But  even  this  sounds  easier  than  it  is,  for  it  meant  five 

evenings  of  a  hot  week  in  July,  including  Saturday  after- 
noon and  Sunday,  before  church,  ere  we  got  the  clutch 

out,  the  trouble  fixed  and  the  whole  machinery  back  in 

place  again.  The  whole  trouble  wf^  that  the  balls  in  the 
thrust  collar  had  worn  flat  and  rattled  when  they  were 

not  acting  as  cams  and  grabbing  the  clutch.  Repairs 
were  cheap,  so  far  as  the  actual  cost  for  materials  went. 
But  we  spent  many  precious  hours,  learned  a  few  new 
and  expressive  cuss  words,  while  the  balls  themselves  cost 
but  fourteen  cents. 

It's  a  safe  bet  that  no  draftsman  who  had  ever  been 
through  such  an  experience  as  that  would  design  a  clutch 
that  could  not  be  repaired  without  taking  the  whole  car 

apart  to  put  in  fourteen  cents  worth  of  balls. 
  And   the   next   Sunday   it   rained. 



August   3,   1916 

flllllllllllllllllllllllllllllllllllUIIIUIIIIINIIIUIIIIIII 
i 

AMERICAN     MACHINIST 

iiiiiininiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniu^^^    luiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiitir 

205 

IIIIIIUIIIIIIUIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIWIIIIIIIIJJIUIIIIIIIIIIIIIIOIIIIIIIIIIIIIII 

Letters  fromm  Frs\cti€s\Il  Mem 
m\   nniiiiiiiiiiiiiiiiMiiniiiiiiiiiiiiiiiiMiiiiiiiiii   iiiiiiniiniiiiiiiiiiiiiiiiiiiiniiiiiiiiiniiiiiiiniiiiii iiiniiiiiiiiiniiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiinniiiiiiiiiniiiiiiiiiiiiiiiiuiiniiiiiiiiiiiiiiiiiiiim    iiiiiiiiiiiiiiuiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiJiiniiiiiiiiiiiiiNiiiiiiiiiiiiiiiiMiiiii   in 

Pieces 

pe 
Herewith  is  shown  a  new  form  of  ladder  for  use  in 

Ijoiler-erecting  and  ear  shops  for  men  working  on  locomo- 
tives, boilers  or  cars.  Two  such  ladders  are  often  used 

with  a  plank  reaching  from  one  to  the  other  for  men  to 
stand  on.  This  type  is  considered  the  best,  as  it  is  strong, 
.safe  and  economical. 

It  is  built  of  pieces  of  li/^-in.  pipe  about  8]i/2  i"- 
long,  which  are  generally  too  short  for  other  pipework. 

BOILER-SHOP  LADDER  MADE  OF  PIPE 

The  pipes  forming  the  rungs  are  a  little  longer  and  are 

of  1-in.  diameter.  Sixteen  U/oxl-in.  brass  T's  are  used 
in  building  this  ladder,  together  with  ei^ht  %-in.  bolts, 

each  of  which  goes  through  rungs  and  T's.  The  ladder 
is  hinged  at  the  top  as  shown,  and  pointed  irons  are 

screwed  in  the  pipe  at  the  bottom.  There  is  also  a  chain 
to  prevent  uprights  from  sliding  and  the  ladder  from 
falling. 

This  design  is  somewhat  heavier  than  the  old  wooden 
ladder,  but  does  not  need  any  repairs.  It  is  more  solid 

and  is  safer  in  every  way.  Joseph  K.  Long. 
Renovo,  Penn. 

Ssxviira^  UnadleB'snsedl  Taps 
Recently  I  came  across  a  quantity  of  discarded  shell 

taps  that  had  worn  undersize,  although  they  looked  prac- 
tically new.  Measurement  shewed  that  they  were  from 

0.002  to  0.005  in.  under.size  top,  root  and  also  the  pitch 
diameter. 

As  they  were  perfect  threads,  even  if  undersize,  I  looked 
around  for  a  cure  and  found  it  in  the  following  method. 

I  assumed  the  tap  to  be  symmetrically  0.005  in.  small 
on  the  thread  and  turned  an  arbor  of  good  machine  steel 

or  3  per  cent,  nickel  and  ground  it  to  a  finish.  The 
diameter  of  the  arbor  1  decided  as  follows:  Diameter  of 

bore  of  tap  -\-  amount  the  tap  is  small  -|-  0.005  per  in. 
diameter  of  bore  of  tap. 

Heat  the  tap  up  to  hardening  temperature,  insert 

arbor  and  haiden  in  the  usual  way.  It  is  an  easy  mat-' 
ter  to  bore  the  arbor  out  of  the  tap  and  regrind.  Bore 
to  a  second  standard.  This  means  a  second  tap  arbor, 
but  they  are  cheaper  than  taps. 

It  will  be  found  that  the  tap  has  contracted  on  the 

arbor  and  consequently  expanded  equally  between  the 
flutes,  bringing  the  lands  or  threaded  portion  up  to 
standard  size  again.  Akchibald  Young. 

Luton,  England. 
m 

Adj^s^s^lble  Eesirin^ 
The  illustration  shows  an  adjustable  bearing  which  I 

had  occasion  to  make  some  time  ago  and  which  has  proved 
very  satisfactory. 

The  cast-iron  housing  .4  is  bored  out,  tapered  3  deg.  and 
both  ends  are  threaded  18  pitch  on  the  outside.  A  bronze 
box  B  is  fitted  into  the  taper  and  undercut  on  45  deg. 
both  ends.  Xuts  are  fitted  to  the  ends  of  the  housing  and 
to  the  ends  of  the  bronze  box,  which  is  then  spaced  and 

BEARING  ADJUSTABLE  ON  A  TAPER 

sawed  into  four  sections.  Pasteboard  of  the  same  thick- 
ness as  the  saw  is  cut  into  the  shape  of  the  box  and  placed 

between  the  sections.  A  small  countersunk  screw  C  with 

a  tit  prevents  the  turning  of  the  box.  and  a  slot  allows 
movement  longitudinally. 

By  loosening  and  tightening  the  nuts  one  way  or  the 
other  the  box  is  mude  larger  or  smaller.  By  tightening 

botli  nuts  the  sections  of  the  box  are  forced  against  the 

inner  wall  of  tlie  housing,  and  a  solid  Ijearing  is  olitained. 

Chicago,  111.  Henry  Lobch. 

ResHaedy  for  SSip-pery  Iron 
looips 

In  one  part  of  our  shop  we  had  installed  a  large  area 

of  sheet-iron  floor-plates  that  were  entirely  satisfactory 

until  the  corrugations  wore  off,  after  which  the  smooth- 

worn  plates  gave  considerable  trouble  owing  to  several 
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nasty  falls  of  the  men  that  resulted — the  trouble  beinj^ 
enhanced  because  of  tlie  presence  of  consideral>le  oil  and 

grease.  Roughening  the  plates  by  means  of  chipping  was 
tried,  but  this  could  not  be  done  very  satisfactorily  nor 
witliout  excessive  wear  on  tlie  plates. 

It  then  occurred  to  us  to  try  to  corrode  the  plates 

slightly  as  often  as  necessary,  to  prevent  them  from  be- 
coming too  slippery.  Since  a  deep  rusting  effect  was 

not  desired,  because  of  excessive  eating  away  of  the 

plates,  we  arranged  to  take  care  of  it  in  tlie  following 
manner:  We  take  a  small  amount  of  powdered  salam- 
moniac,  which  is  used  as  a  corroding  agent  in  our  work, 
and  mix  it  up  thoroughly  with  a  large  quantity  of  fine 
sand.  This  mixture  is  then  sprinkled  over  the  floor  so 

that  all  parts  are  covered  and  then  the  whole  mass  i.'. 
watered,  using  an  ordinary  sprinkling  can,  and  left  to 
lie  over  night.  In  the  morning  the  sand  is  swept  up,  a 

rust  coating  being  produced  by  the  action  of  the  salam- 
moniac  that  will  last  for  several  weeks,  after  which  the 
process  is  repeated. 

We  found  that  this  method  invohcd  less  time  ami  cost 

and  was  more  eifective  in  eliminating  danger  from  slip- 
pery iron  plate  floors  than  any  other  of  which  we  have 

heard.  W.  A.  Lailer. 

Philadelphia,  Penn. 

The  illustration  shows  a  pair  of  vise  jaws  for  the  hand 

miller.  The  one  fastened  to  the  stationary  jaw  is  gradu- 
ated, as  shown,  and  is  convenient  for  approximate  meas- 

urements.   This  eliminates  the  use  of  the  pocket  rule  and 

GRADUATED  VISE  JAWS 

is  a  time  saver  in  setting  up  for  straight  milling  of  rods, 
as  shown  clamped  in  position  at  A  and  resting  against  the 
stop  B  on  the  graduated  jaw.  Geouge  F.  Kuhxe. 

East  Rutherford,  N.  J. 

Perhaps  some  of  the  readers  of  your  magazine  are  able 
to  advise  what  is  considered  good  standard  practice  with 
reference  to  the  bore  of  steam  cylinders.  The  steam 
piston  is  seldom  made  an  exact  fit  to  the  cylinder.  Fur- 

thermore, a  steam  cylinder  is  seldom  bored  perfectly 
round  or  perfectly  parallel.  What  are  the  maximum  and 
mihinmm  limits  permissible  in  the  diameter  of  a  piston 
for  the  following  sizes :  3,  4,  5,  6,  7,  10,  12,  14,  16,  18,  20, 
22,  24,  26,  30,  36,  42  and  48  in.? 

Wiiat  is  the  permissible  distortion  of  steam  cylinders 

corresponding  to  the  above-sized  pistons? 
The  character  of  the  steam  engine,  no  doubt  will  some- 

what influence  the  permissible  variation  from  standard. 

tiS  for  instance,  the  high-s])ecd  engine  practice  may  not 
require  limits  so  close  as  a  l(>w-t-j)eed  engine,  or  the 

permissible  variation  may  be  difl'erent  for  a  vertical  and 
a  horizontal  engine. 

Similar  information  apjdying  to  stationary  gas-engine 
cylinders  would  be  valuable.         IJokekt  E.  Newcomb. 

ITolyoke,  Mass. 

A  CoBialbnEaafeioia  Tool 

HI 

A  COMBINATION  TOOL 

Till'  pattern  shop  may  be  said  to  be  a  jironioter  of 
invention  due  to  the  frequence 
with  which  necessity  nmkcs  its 

appearance  within  the  ];:i'tern- slio])  door.  Especially  i.i  this 
true  with  regard  to  the  metal 

pattern  deinirlnient  where  irreg- 
ular shapes  and  peculiar  forms 

are   frequently  encountered. 
The  illustration  shows  an  in- 

teresting tool  I  recently  used. 
Having  a  number  of  brass  pat- 

terns to  change  over,  with  a 

boss,  I  used  parts  of  the  follow- 
ing combination  tools  to  make 

a  gage:  6-in.  scale,  attachment 
for  combination  squares,  the 
narrow  blade  of  a  double  steel 

square  and  dejith  gage  stock. 
The  narrow  blade  of  the  double 

steel  square,  owing  to  the  fact 
that  it  was  shorter,  was  used 
in  place  of  the  scale  that  goes 
with  the  de]iih  gage.  Tools  of 
this  kind  are  frequently  found  of 
use  in  the  pattern  shop  whereas 
in  the  more  regular  work  of  the  machine  shop  they  are 
seldom  needed.  A.  E.  IIoladay. 

Naugatuck,  Conn. 

DeliveE'5^  of  Smasill  Slhipsniieiratls 
I  wish  to  call  attention  to  a  plan  we  have  just  instituted 

in  our  shop,  believing  it  may  help  others.  On  all  express 

shijunents  going  out  "collect"  we  use  a  heavy  white  tag. 
On  all  express  going  out  "prepaid"  we  use  a  yellow  tag. 

This  is  to  assi.st  the  express  clerks  in  their  work  and 
to  make  mistakes  less  liable.  It  also  conforms  to  the 
recommendation  of  the  Interstate  Commerce  Commission. 

We  believe  that  the  adoption  of  this  simple  device  save? 
time  in  our  own  shipping  room  and  office,  as  well  as  all 

along  the  line,  and  jieriiaps  saves  annoyance  to  our  cus- tomers at  the  other  end. 

If  all  manufacturers  used  this  white  tag  for  collect 

shipments  and  the  yellow  tag  for  paid  shipments — and 
used  good  heavy  tags — less  shipments  would  go  astray. 

I  also  believe  that  a  special  class  for  freight  shipments 
should  be  demanded  by  all  shippers  of  less  than  carload 

lots.  I  would  label  this  class  the  "yellow-ticket"  class  and 
include  everything  less  than  500  lb.,  making  it  optional 
with  the  shipper  for  lots  over  500  lb.    The  use  of  such  a 
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yellow-ticket  class  ■would  insure  immediate  delivery  to 
consignee's  address  by  a  reputable  truckman. 

The  railroad  could  in  this  way  empty  the  greater  part 
of  its  cars  at  once  without  the  bother  of  storing  the  goods 
in  the  freight  house.  The  consignee  would  get  his  goods 
two  to  three  days  earlier.  It  would  do  much  to  prevent 
congestion,  as  it  speeds  up  delivery.  It  would  simplify 
bookkeeping. 

The  only  objection  might  come  from  those  running 
their  own  teams — but  if  they  figure  the  cost  of  the  time 
that  the  teams  lose  in  waiting  around  the  freiglit  office, 
they  also  would  consider  this  cheaper.  L.  F.  Buff. 

Boston,  ilass. 

The  Amerkati  Machinist  has  froiu  time  to  time  shown 

illustrations  of  blacksmith  work  made  by  foreign  and 
domestic  art-blacksmiths.  The  illustrations  herewith 
show  examples  of  both  iron  and  copper  artsmith  work 

FIG.  1.  ART  COPPERSMITH  AND  BLACKSMITH  WORK 

made  by  B.  Borden,  blacksmith  wirh  the  C.  E.  Lipe  Co., 

Syracuse,  N.  Y.  The  large  vase  is  about  9  in.  high.  It 

is  made  from  a  piece  of  boiler  tube  hammered  all  over 
and  flared  at  the  bottom  for  the  base  plate,  which  is 

brazed  on.  The  rose.-,  and  poppies  are  forged  from  Nor- 

way iron.    Over  all  this  piece  is  about  18  or  20  in.  high 

and  took  about  18  hr.  to  make.  The  small  vase  is  also 

forged  from  boiler  tubing,  and  brazed.  It  represents 
with  the  roses  about  9  hr.  of  work.  The  spray  of  wild 
briar  at  the  base  of  the  large  vase  was  made  in  a  couple 
of  hours.  The  difference  in  color  is  accounted  for  by  the 

fact  that  it  was  sand-blasted,  while  the  two  jars  were 
finished  in  dead  black. 

The  most  remarkable  piece  of  all  is  the  email  rosebud 
to  the  right.     This  is  forged  from  copper  and  the  petals 

FIG.  2.  BACK  OF  BRIAR  SPRAT  AND  COPPER  ROSEBUD 

are  welded,  not  brazed  on.  Anyone  who  has  attempted 
to  weld  copper  will  appreciate  what  a  difficult  job  this 
is,  and  furthermore  the  work  was  done  with  an  ordinary 

blacksmith's  fire.  I  have  seen  several  fine  specimens  of 
forged  copper  work  made  by  this  artsmith,  but  at  the  time 
the  photograjjhs  were  taken  for  Figs.  1  and  2  none  of 
these  more  pretentious  pieces  were  available. 

In  Fig.  2  the  back  of  the  briar  spray  is  shown  so  that 
the  clean  welds  can  be  seen.  The  copper  rosebud  also 

appears  in  this  illustration.  E.  A.  Dixie. 
Xew  York,  N.  Y. 

m 

Qood  Ejects  of  Uimited  Effort 
The  effect  of  the  happenings  of  the  last  two  years 

has  been  to  emphasize  the  value  of  nationalism.  Some 

of  the  lessons  will  do  no  harm  if  applied  to  more  domes- 
tic and  lesser  ends. 

A  workshop  or  manufacturing  concern  is  a  nation  it- 
self drawn  to  a  small  scale,  reduced  in  size  but  not  in 

complexity.  The  cardinal  function  of  right  organiza- 
tion, and  this  includes  all  hands  from  top  to  bottom,  is 

unity  of  purpose.  If  department  works  against  depart- 
ment, if  official  refuses  directly  or  tacitly  to  assist  official, 

then  business  cannot  live. 

Interdepartmental  jealousy  and  acute  personal  feeling 

must  always  be  held  subordinate  to  the  larger  interests 

of  the  firm.  Fretted  nerves  and  incommensurate  per- 

sonal qualities,  fatigue  or  long  hours  lead  to  friction. 
An  attitude  of  obedience  to  orders,  even  if  they  break 

the  owners,  is  perhaps  too  common  in  large  concerns. 

Technical  competence  and  efficiency  are  qualities  of 

great  value,  but  another  impalpable  quality— loyalty— 
whose  assessment  is  less  easy,  is  a  priceless  asset  to  any 

firm.  And  the  fostering  or  cultivation  of  loyalty  is  not 

lost  sight  of  by  first-class  managers. 

A  disloyal  or  jealous  individual,  unwilling  to  sink  per- 

sonal grievance  for  the  common  good, -who  is  constantly 
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finding  affronts  to  liis  personal  dignity,  is  a  danger  spot 
greater  than  poor  equipment  or  more  easily  recognized 
material  factors. 

Vital  national  need  has  served  to  show  how  a  recog- 
nized common  end  may  help  in  the  stimnlation  of  pro- 

duction and  general  good-will.  It  is  hoped  that  the 
obvious  lesson  is  being  noted  for  the  future.  Interested 
in  our  work,  we  forget  time;  filled  witli  the  right  spirit 
we  suffer  less  fatigue.  Not  merely  may  longer  hours  ba 
worked  at  a  pinch,  but  the  intensity  of  effort  may  be 
safely  increased.  It  is  more  than  probable  that  where  the 

interests  of  workman  and  employer  coincide,  I)oth  hav- 
ing the  same  feeling  as  to  the  issue  in  hand,  prosperity 

results  automatically. 
It  is  certain  that  subordination  of  personal  feeling 

and  the  cultivation  of  a  spirit  of  loyalty  is  worth  an 
effort.  jMany  a  man  otherwise  individually  endowed 
lacks  this  feeling  of  team  effort  and  thereby  hangs  more 
than  one  tale  of  nonsuccess. 

It  is  one  of  the  defects  of  the  large  organization  that 
the  personal  element  of  the  ruler  is  less  evident  to  tliose 

ruled.  With  invisible  directors  and  unapproachable  ex- 
ecutives, unaccountable  troiible  may  ensue.  It  n'ay 

broadly  be  stated  that  where  those  in  authority  are  work- 
ers taking  an  active  and  visible  share  in  the  management 

the  relations  between  all  hands  are  happier  than  where 
the  reverse  conditions  operate.  This  need  involve  no  in- 

terference as  between  those  to  whom  authority  is  dele- 
gated. The  desirable  spirit  to  cultivate  is  not  so  much 

a  bargain  at  market  rates  as  a  feeling  of  loyalty  akin  to 
patriotic  fervor. 

The  distinction  between  salary  and  wages  of  staff  and 
labor  forces  is  certainly  too  marked  in  the  majority  of 
instances.  Class  prejudice,  that  bane  of  every  reform,  is 
stimulated  and  encouraged.  The  man  believes  rightly  or 

v.'rongly  that  reward,  other  than  that  inclosed  as  bonus 
in  his  pay  envelope,  is  not  bestowed  for  diligence.  lie 
feels  he  represents  just  exactly  the  same  asset  as  any 
pulley  or  machine  tool,  and  no  more.  Tie  is  hired  by 
the  hour,  paid  exactly  what  he  earns,  and  since  this  basis 
is  set  he  does  not  feel  the  sense  of  loyalty  that  seems 

always  the  prerogative  of  the  "staff." 
To  overcome  the  sharp  distinction,  to  smooth  the 

corners,  is  not  an  easy  task ;  but  nothing  is  beyond  human 
ingenuity.  The  question  of  labor  has  to  be  faced,  and 
it  is  certain  that  kindly  human  consideration  is  not  the 
least  asset  toward  improved  relations.         A.  L.  Haas. 

Tooting,  England. 

A  large  municipal  stone  crusher  had  just  started  work 

in  the  morning  when  one  of  the  men  dropped  a  20-lb. 
sledge  hammer  so  that  it  fell  between  the  jaws  of  the 
crusher.  The  belt  came  off  and  everything  stopped.  It 
was  found  impossible  to  release  the  hammer.  An  ex- 

amination showed  that  the  way  to  get  it  out  was  to 
dismantle  a  goodly  section  of  the  machine  and  platform, 
which,  it  was  foreseen,  would  take  at  least  all  of  the  day. 

One  of  the  workmen  suggested  that  we  use  a  portable 
oxyacetylene  outfit.  The  hammer  rapidly  melted  away 
before  the  flame  of  the  torch.  In  an  hour  and  a  quarter 
the  crusher  was  at  work  again. 

Middletown,  N.  Y.  Donald  A.  Hampson. 

While  with  the  Precision  Tool  Co.,  of  Canton,  Mass.,  I 

had  a  lot  of  fifty  fish-tail  cutters  to  make.  The  shop  had 
no  universal  miller,  .so  I  made, a  simple  device  to  twist 
the  cutters  cold.  It  did  the  job  very  nicely.  The  eutters 
were  twisted  as  shown,  the  lines  A  giving  the  limits  of  the 

IjiiiiiiiiiiiiiJ..     ■Ill 

Space  fofKrmit       y the  necessary 

take  upmw-  ndinct 

Qlfal"-' 

TWISTING    FIXTURE   FOR    FISH-TAIL    CUTTERS 

twist.    The  g^-in.  holes  B  were  ̂   iu.  apart,  permitting 
the  two  pieces  of  drill  rod  to  straddle  the  flat.     After 
twisting,  the  cutters  were  hardened,  ground  on  centers, 
then  the  extra  length  ground  oil  and  the  V  ground. 

Boston,  Mass.  J.  J.  McHenbt. 

?^ 

©peipsitedl  FuaE!vclhi  siKn^  Die 
A  inimber  of  flat  steel  springs  had  to  be  punched  as 

shown  at  A.  Not  having  a  small  punch  press,  we  de- 
cided to  make  a  punch  and  die  as  shown  in  the  sketch  B. 

The  base  with  the  die  is  held  in  the  vise,  and  the  punching 

is  done  by  hitting  the  upper  end  of  the  punch  with  a 

HAND-OPERATED    PUNCH    AND    DIE 

machinists'   ordinary   hammer.      The   lower  end   of   the 
punch  is  of  course  hardened,  wliile  the  upper  end  may 
be  left  soft  to  prevent  cracking.        J.  LiMisitu.vxER. 

Shelton,  Conn. 
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Uimaveirs^l  Diralll  Jig  foir  SmaaiE 

Having  noticed  descriptions  of  a  jig  for  drilling 
•cotter-pin  holes  in  small  shafts — by  W.  Burr  Bennett  on 
page  428  and  by  Francis  J.  Dittmar  on  page  733 — I  wish 
to  submit  one  of  my  design,  which  proved  successful. 

When  this  jig  was  constructed,  there  were  between  700 
and   800   individual   jigs,   many   of   them   duplicates   on 

ONE  JIG  THAT  REPLACED  SEVERAL  HUNDRED 

different  drawings,  which  were  retired  from  active  service 
and  later  scrapped,  as  it  was  found  that  these  universal 
jigs  could  handle  to  much  better  advantage  all  shafts 
from    i\  in.  to  1   in.  in  diameter. 

The  illustration  shows  clearly  how  the  jig  is  quickly 

adjustable  to  any  shaft  within  its  range  and  to  any  dis- 
tance between  centers  of  the  holes  to  be  drilled.  Par- 

ticular attention  is  called  to  the  scale  embedded  in  one 

side  of  the  jig.  This  scale  is  so  placed  that  the  right-hand 
edge  of  the  movable  bracket  indicates  the  distance  between 
centers  of  the  drill  bushings,  thus  eliminating  any  neces- 

sity of  measuring  or  calipering  when  setting  up  for  any 
particular  job. 

As  the  drafting  department  has  standardized  the  drill- 
ing size  for  cotter  pins,  but  four  sizes  of  slip  bushings 

are  required  to  drill  any  shaft  between  ̂   in.  and  1  in. 

in  diameter.  "  L.  L.  Dodds. 
p]ast  Pittsburgh,  Penn. 

The  small-shop  notel)ook,  besides  being  an  excellent 

topic,  as  Mr.  Van  Deventer'has  proved,  is  something  that 
every  enterprising  mechanic  should  build  up  for  himself. 

Tn  the  shop  we  are  constantly  seeing  things  that  it 
would  be  well  to  remember.  Unless  such  matters  are 

noted  or  otherwise  firndy  impressed  u])on  our  minds,  they 
will  be  almost  immediately  forgotten.  Also,  the  man  who 
has  not  cultivated  the  habit  of  looking  for  these  things 
will  not  see  them  and  learn. 

The  man  who  builds  up  a  notebook  not  only  cultivates 
the  habit  of  looking  for  the  various  interesting  shop  pro- 

cedures, but  in  jotting  them  down  he  more  firmly  plants 
these  things  in  his  memory,  the  book  serving  to  hold  all 
the  details  that  would  be  hard  to  remember. 

I  distinctly  recall  an  instance  in  my  shop  career  when 
the  value  of  the  notebook  was  conspicuous  through  its 
absence.  I  had  previously  u.sed  chucks  for  turning  oval- 
sliapod  pieces  in  the  lathe  and  had  had  ample  oppor- 

tunity to  examine  their  principle  and  construction.  How- 
ever, I  was  disinterested,  and  the  knowledge  gained  was 

simply  how  to  use  them.  Later,  when  working  in  a  shop 
where  I  was  the  sole  mechanic,  the  superintendent  e.x- 
j)ressed  a  desire  to  have  nie  build  such  a  chuck.  I  had 
to  admit  that  I  did  not  know  how.  Had  I  previou.sly 
l)ossessed  a  notebook,  I  could  have  added  a  little  to  my 
reputation  on  this  occasion. 

To  get  the  most  value  from  the  notebook  the  mechanic 
should  not  stand  by  and  merely  copy  a  device.  The 
simplest  memorandum  should  be  made  upon  a  scrap  of 
paper  immediately  and  the  paper  placecl  in  a  pocket, 
where  it  will  call  attention  to  itself  in  the  evening  at 
home.  The  subject  should  not  be  examined  too  closely, 
as  it  is  best  to  do  a  little  thinking  before  putting  it  in 
the  book.  This  practice  tends  to  develop  the  faculty  of 
thinking  and  at  the  same  time  impresses  the  matter 
firndy  upon  the  memory.  Also,  when  putting  the  idea 
in  the  book  in  this  manner,  the  original  may  be  improved 
upon.  In  fact,  it  is  seldom  that  some  improvement  is 
not  suggested.  If  when  trying  to  remember  certain  points 
or  to  dope  them  out,  the  mechanic  fails,  it  will  be  in- 

teresting the  next  day  to  see  how  the  other  fellow  did  it. 
The  value  of  the  shop  notebook  as  an  educator  is  hard 
to  beat.  GusTAVE  A.  Kemacle. 

Newark,  N.  J. 

TS^e  A^vaEatages  of  Maclhiiiniist 

While  the  subject  of  machinist  draftsmen  has  been  dis- 
cussed many  times,  the  need  for  a  sensible  understanding 

of  the  case  is  more  necessary  than  ever.  ilr.  Badge  on 

page  31  states  that  the  machinist  draftsman  who  has  ac- 
tually built  machines  will  in  general  be  a  profitable  man 

to  have  on  the  board ;  more  so  in  fact  than  the  strictly 
creative  theoretical  draftsman,  who  has  imbibed  his 

knowledge  of  machines  less  strenuously. 
The  draftsman  may  be  creative,  but  the  machinist 

could  be  several  times  as  productive  if  the  draftsman's 
creations  were  practical,  if  they  had  correct  dimensions 
and  were  not  changed  before  the  lot  was  well  started.  If 
anyone  doubts  this  let  him  get  inside  figures  on  the  cost 
of  drafting-room  errors,  the  cost  of  changes  due  to  im- 

proper or  impractical  design  and  other  faults  which  lie 
all  too  heavily  at  the  door  of  the  drafting  room. 

There  can  be  little  doubt  that  the  draftsman  who  has 

had   shop   trainfng  will   draw  fewer  pieces  which   it  is 
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impossible  to  inachine,  tlum  the  man  \vl)()  does  not  know 
the  limitations  of  shop  tools.  All  machinists  will  not 
make  good  draftsmen  any  more  than  all  draftsmen  will 

make  good  machinists,  nor  do  all  of  them  want  to  be- 
come knights  of  the  pen  in  spite  of  clean  hands,  flossy 

clothes  and  a  salary  instead  of  wages.  But  it  is  far  more 
important  for  the  draftsman  to  know  shop  work,  not  to 

cliange  his  occupation,  but  to  make  him  a  better  drafts- 
man. FiiANK  C.  Hudson'. 

New  York  City. 

I  have  noticed  several  "hold-downs"  lately  in  the  Amer- 
ican Machinist.  Those  on  pages  ;i85  and  387,  Vol.  44, 

are  open  to  criticism,  as  are  both  of  those  advocated  by 

Mr.  Bcuter,  on  page  1008.  In  Figs.  1  and  2  are  seen  the 

hold-downs  shown  by  Mr.  Beuter.  The  ones  previously 
described  are  similar  to  Fig.  1. 

Both  of  these  shapes  have  been  tried  in  the  slio]i  where 
I  am  employed.  The  kind  illustrated  in  Fig.  1  will  work 

fairly  well,  but  that  in  Fig.  2  is  very  unsatisfactory.  Tlie 
style  used  at  present,  seen  in  Fig.  3,  is  efficient.     The 

ri&.4 n&.6 

FI&.7 

PIGS.   1  TO  7.     TYPES  OF  HOLDIND  JAWS 

back  side  is  straight  for  about  one- half  the  thickness  of 
the  piece,  the  remainder  being  at  an  angle.  The  amount 
of  this  angle  is  immaterial,  but  it  should  not  be  less  than 
2  (leg. 

A  good  emergency  ''hold-down,"'  which  may  be  made 
in  a  few  minutes  from  an  odd  jnece  of  cold-rolled  steel, 

is  illustrated  in  Fig.  4.  Shapes  that  will  hold  work  succe  :s- 
fully  are  shown  in  Figs.  5  and  6.  I  have  seen  a  number 
of  both  shapes  in  use,  but  the  one  in  Fig.  C  is  apt  to  mar 
tlie  work  if  much  pressure  is  applied.  Those  shown  in 
Figs.  1  and  2  are  not  good,  because  the  pressure  is  not 

applied  correctly.  It  should  not  come  at  a  point  lower 
than  the  line  AB,  Fig.  3.  In  use,  Fig.  1  will  rise  till 
the  whole  angular  side  is  in  contact  with  the  vise  jaw 

before  it  begins  to  '"bite,"  and  by  that  time  its  holding- 
down  powers  are  slight,  as  a  glance  at  Fig.  7  will  show. 

As  a  test  of  the  holding-down  powers  of  various  styles, 
try  the  following:  Place  a  piece  of  work  between  two 

h')id-downs,  as  in  Fig.  7,  and  try  to  remove  the  i)arallel 

('  after  tightening  the  vise  jaws.  When  using  hold-downs 
similar  to  those  in  Figs.  1  and  2,  it  will  usually  be  found 

a  simple  matter  to  push  out  the  parallel  C,  which  will 

l'^a\e  the  work  suspended  between  the  hold-downs.  But. 
on  the  other  hand,  if  this  test  is  made  with  the  hold- 
down^  shown  in  Fig.  3,  it  will  be  found  hard  to  reniovu 

tlie  parallel,  and  upon  removal,  the  work  and  hold-downtv 

will  drop  to  the  bottom  of  the  vi.'^e.  This  proves  that  the 
jaws  in  Fig.  3  have  holding-down  power  far  in  excess  of 
those  illustrated  in  Figs.  1  or  2.  H.  M.  Darling. 

Greenfield,  ilass. 

;*; 

After  reading  John  II.  Van  Deventer's  article  on 
page  1063,  Vol.  44,  I  am  led  to  tell  how  we  do  thread- 
cutting  in  cases  where  extreme  accuracy  is  required. 
We  do  considerable  work  of  this  nature,  such  as  jig  and 
fixture  parts,  gages  and  so  on. 

Bolts  and  nuts  for  jig  or  fixture  parts  must  be  right 
to  assure  that  they  will  function  correctly  and  continue 
in  use  without  frequent  adjustments  and  repairs.  Gage.s, 
of  course,  must  be  as  accurate  as  they  can  be  made. 

The  idea  of  producing  a  thread  form  so  the  gage  will 

"^Imt  out  light"  is  no  accuracy  at  all,  and  for  this 
reason — unless  the  face  line  of  the  gage  corresponds 
exactly  to  the  longitudinal  center  line  of  the  work  the 

thread,  whether  true  or  not,  will  show'  "off." 
If  the  gage  be  made  of  .sheet  stock  it  must  be  held 

exactly  perpendicular  to  the  center  of  the  work  or  the 
thread  will  show  heavy  at  the  top,  or  at  the  bottom 

(root),  according  to  whether  the  gage  is  inclined  toward 

or  from  the  user;  here  is  a  good  example  and  proof — 
take  a  lathe  center,  hold  it  up  to  the  light  and  try  it 

with  a  center  gage;  slightly  incline  the  center  gage  first 
toward  you,  then  from  you,  and  see  what  you  will  get. 
This  little  ex])eriment  will  show,  quickly  and  clearly, 

the  point  I  wish  to  make. 
The  method  sometimes  used  of  first  inclining  the  gage 

toward  you,  then  moving  it  until  it  inclines  from  you, 
is  wrong;  for  how  can  you  keep  the  gage  true  with  the 
longitudinal  center  line? 

Perhaps  the  shortest  way  to  the  end  of  this  article 
would  be  to  take  a  screw  as  an  example,  and  carry  it 

through  to  comjjletion.  I  am  considering  an  adjusting 
Screw  for  a  small,  full  automatic  internal  bench  grinder 

of  our  own  design  and  make.  The  screw  is  -fg  in.  in 
diameter,  the  threaded  portion  3  in.  long;  single  square 
thread,  sixteen  to  the  inch.  Two  are  required.  For  this 
we  choose  our  newest  and  best  lathe. 

The  centers  are  lined  up  with  an  indicator  and  lest 
bar;  the  test  bar  being  reground  for  this  particular  job. 

After  the  first  line-up  the  test  bar  is  turned  end  for 
end,  and  the  line-up  proved  again ;  the  reason  for 
turning  the  test  bar  end  for  end  and  realigning  the 
centers  is  to  see  what  variation  there  is  between  the 

live  and  dead  centers;  also  to  see  if  the  tailstock  spindle 

varies  any  when  it  is  moved  outward.  It  must  be  re- 
membered that  the  centers  in  the  test  bar  may  be  slightly 

at  fault ;  if  so,  this  turning  of  the  test  bar  end  for  end 
will  show  the  error. 

The  test  bar  must  be  of  the  same  length  as  the  piece 
to  be  threaded,  so  the  tailstock  need  not  be  moved,  and 

the  tailstock  spindle  will  be  locked  at  the  same  jjoint 
in  its  length  for  both  the  test  bar  and  the  work.  After 
we  are  satisfied  as  to  the  truth  of  the  centers  we  grind 

and  set  the  square  thread  tool  as  accurately  as  possible, 

and  thread  a  "test  piece.'" 
When  this  test  piece  is  threaded  full  depth  it  is  turned' 

end  for  end,  and  the  tool  being  left  set  for  full  depth. 
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of  thread,  a  cut  is  careliilly   run   from  thi«  end.     This 

ii^  the  test  cut  and  jroves  the  setting  of  the  tool. 
The  test  piece  is  shouldered  at  each  end  for  the  driving 

dog,  the  thread  being  cut  on  the  central  portion,  which 
should  be  of  the  same  diameter  as  the  work.  The  lead  of 
the  thread  is  measured  with  an  inside  micrometer  between 

a  ground  parallel  clamped  to  the  lathe  ways,  and  a 

cui)ped-head  stop  screw  is  tapped  into  the  carriage  on 
the  taiistock  side. 

If  everything  goes  right  up  to  this  point  the  test  piece 
is  removed  and  laid  aside.  The  piece  to  be  threaded 
is  turned  down  0.0015  in.  under  size,  placed  in  this 
]irepared  lathe  and  the  thread  cut;  the  depth  being  set 
on  the  crossfeed  screw  and  being  0.002  in.  less  than 

full  depth.  The  stop  is  then  adjusted  to  this  setting, 
the  tool  backed  out  and  successive  cuts  taken  until  the 

crossfeed  comes  into  contact  with  the  stop. 
Then,  having  an  allowance  of  0.002x2  in.,  or  0.004  in., 

a  variation  of  the  three-wire  system  is  put  into  use  to 
measure  the  diameter  at  the  root  of  the  threads;  only 
three  square  pieces  are  used,  ground  to  size,  and  coming 
flush  with  the  top  of  the  threads  when  the  latter  are 
full  depth;  the  reading  of  the  micrometer  over  these 
three  pieces  .shows  exactly  how  much  stock  remains  to 

be  remo\ed.  Each  cut  now  must  be  regulated  carefully 
until  the  screw  is  properly  cut ;  that  is,  until  the  three 

square  test  pieces  will  slide  freely  under  the  micrometer 
when  the  latter  is  resting  on  the  top  of  the  threads. 

(ioing  back,  for  a  moment,  to  the  test  cut;  it  must 
l)e  remembered  that  if  the  tool  shows  an  error  when  the 

test  piece  is  turned  end  for  end  the  apparent  error  is 
twice  the  actual  error,  and  so  an  adjustment  liiust  be 

made  equivalent  to  one-half  the  apparent  error.  This 
adjustment  is  made  by  means  of  the  screw  of  the  com- 

pound   rest   in,  connection   with    the   crossfeed   screw. 
At  the  same  time,  of  course,  no  dependency  for  accuracy 

is  placed  on  either  the  crossfeed  screw  or  the  screw  of 

the  compound  rest.  If  either  is  accurate  it  is  probably 
by  accident.  These  screws  are  used  simply  to  move  the 
tool  to  and  from  the  center  of  the  work  in  the  case  of 

the  crossfeed  screw,  and  to  advance  or  retard  the  tool 

ill  the  case  of  the  compound-rest  screw.  The  thread 

tool,  whether  for  square  thread  or  for  some  of  the  60-deg. 
threads,  is  ground  all  over,  the  shank  being  surfaced 
true,  or  fairly  true. 

After  being  ground  as  nearly  true  on  the  cutting  edge 
as  possible,  it  is  tested  for  truth  by  being  placed  on  a 

surface  plate  upon  which  two  parallels  are  fixed  per- 
manently at  right  angles.  The  shank  of  the  tool  bears 

against  one,  while  the  cutting  edge  is  brought  against 
the  other. 

The  smallest  possible  amount  of  Prussian  blue  is 

nibbed  on  the  cutting  edge  and  a  piece  of  paper  is  then 
drawn  through  between  the  parallel  and  the  cutting  edge; 

any  variation  out  of  square  will  then  readily  show  on 
the  paper.  The  tool  may  then  be  replaced  and  the  high 

side  "favored"'  in  grinding. 
When  .setting  this  tool  a  square  is  used  to  square 

between  the  side  of  the  work  and  the  shank  of  the  tool. 

Flowever  carefully  all  this  has  been  done,  some  slight 
adjustment  will  most  likely  be  necessary  when  the  tool 
starts  the  cut — that  is,  as  shown  on  the  test  cuts. 

Tools  for  any  of  tlie  60-deg.  threads  should  also  be 

machine-ground  all  over  if  you  ai-p  using  a  forged  tool. 
A   Kivett-Dock   or  a   Pratt  &   Whitney  thread   tool   are 

good  devices  to  use  here,  but  we  our.selvcs  use  a  forged tool. 

After  the  shank  is  surfaced  true,  the  tool  is  placed  in 

the  grinder  vi.se,  right  side  up;  the  vise  is  turned  to 
30  deg.,  as  near  as  possible,  and  the  table  raised  ̂ j  in. 
above  the  center  of  the  grinder  spindle  and  the  first  side, 

called  "A,"  is  ground.  Notice  the  letters  used  to  des- 
ignate each  grinder  cut,  for  they  must  be  referred  to 

again  in  the  proof  grind.  When  side  "A"'  has  been  ground 
the  vise  is  turned  to  30  deg.  in  the  opposite  direction, 

and  the  side  "B"  is  ground;  this  completes  the  60-deg. 
angle.  Now  the  table  of  the  grinder  is  lowered  to  ̂ ^  in. 
heJow  the  center  of  the  grinder  spindle  and  the  tool  is 
set  upside  down.  While  this  leaves  the  vise  still  set  for 

grinding  the  "B"  side,  a  test  cut  is  tried  over  the  "A" 
side.     This  cut  must  be  light;  a  bare  scrape. 

By  setting  the  tool  upside  down  the  cut  is  reversed, 
as  will  be  readily  seen,  while  the  setting  is  transferred 
to  below  the  center  of  the  grinder  spindle,  to  maintain 
the  original  clearance  of  the  tool.  When  the  tool  shows 

true  in  the  grinder  jt  is  removed  to  the  surface  plate 
and  tested  in  a  way  similar  to  the  test  for  the  square 
thread  tool,  only  a  center  gage  is  placed  flat  on  the 
jwrallel  at  the  cutting  point.  Having  rubbed  a  little 
Prussian  blue  on  the  point  of  the  tool,  a  piece  of  paper 
is  drawn  through,  first  on  one  side  then  on  the  other; 

the  center  gage  is  then  turned  over  and  tried  again  to 
see  if  the  center  gage  itself  is  true;  otherwise  the 
procedure  is  the  same  as  for  the  square  thread  tool.  In 

all  cases  you  may  expect  to  make  some  slight,  final  adjust- 
ments of  the  tool  while  threading  the  test  piece. 

A  tool  of  first-class  quality  should  be  used  and  all 
cuts  be  light  and  carefully  made  so  the  tool  will  not 
require  rcgrinding  while  cutting  the  true  thread.  If 
it  does  require  regrinding,  it  will  not  be  a  difficult  matter 
to  reset  it  if  you  already  have  the  true  thread  deep 

itnough  to  serve  as  a  gage.  The  thread  may  he  tried  fo.- 
form,  although  this  is  not  necessary,  by  placing  the  gage 

on  a  parallel  in  a  flat  position  and  rolling  the  screw 
against  the  side  of  the  parallel.  Allow  the  gage  and 
the  screw  threads  to  mesh,  using  a  little  Prussian  blue. 

The  height  of  the  parallel  should  be  the  radius,  or 

,onc-half  the  diameter  of  the  screw,  minus  one-half  the 
thickness  of  the  gage,  in  order  that  the  center  of  the 

screw  and  the  gage  may  be  true  in  the  same  horizontal 

plane;  attention  should  be  paid  to  this.  If  a  thread  is 

developed  by  a  first-class  workman  in  the  manner  stated 
it  will  be  as  true  as  it  can  be,  or  needs  to  be  made. 

Another  point  where  especial  care  should  be  used  i> 
in  making  the  test  cuts;  it  is  hardly  to  be  expected  that 
the  tool  will  show  0.  K.  in  every  respect  at  the  first 
or  the  second  trial,  and  a  little  patience  will  be  worth 
considerable.  It  may  be  necessary  to  make  six  or  eight 

trials  before  the  lathe  is  ready  to  begin  a  real  thread- 
cutting  job. 

After  the  screw  is  finished,  in  so  far  as  the  thread- 
cutting  is  concerned,  it  should  be  lapped  lightly,  not 
so  much  as  a  sizing  operation,  to  produce  a  good  finish. 

The  lap  used  is  sometimes  made  of  brass  or  hardwood 
and  charged  with  flour  emery.  The  brass  lap  is  round, 

while  the  wooden  lap  is  flat,  like  a  chaser.  The  thread- 
ing tool  is  ground  in  a  vise  in  a  tool-grinding  machine, 

so  the  cutting  edge  may  be  as  nearly  square  as  possible. 
Since  the  comjwund  rest  is  set  at  30  deg.  all  necessars 

adjustments,  as  shown  when  the  test  thread  is  being  recut 
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from  its  reverse  end,  are  made  by  tapping  the  shank  of 
the  tool  in  the  required  direction  and  advancing  or  re- 

tarding the  tool  by  means  of  the  screw  of  the  compound 
rest,  during  which  adjustment  the  lathe  must  be  stopped. 

It  will  be  noted,  also,  that  any  error  in  the  thread 
form  will  be  shown  when  the  test  piece  is  reversed,  or 
turned  end  for  end.  All  that  has  been  said  above  about 

cutting  the  square  thread  applies  equally  to  any  other 
thread   in  general  use. 

Precision  thread-cutting  is  something  wherein  the 
skill  resulting  from  practical  experience  discounts  all 
the  instructions  that  could  be  written.  In  the  foregoing 
I  have  endeavored  to  be  explicit,  yet  as  brief  as  possible, 
giving  all  vital  points  and  leaving  out  all  things  the 
ordinary  lathe  hand  is  supposed  to  know. 

In  the  method  given  here,  as  in  everything  else  re- 
quiring a  high  degree  of  accuracy,  extreme  care  is  the 

price  of  a  first-class  job.  J.  B.  Murphy. 
Plainfield,  New  Jersey. 

m 

FittiE^B eel 
i.e5^s 

On  page  1087,  Vol.  44,  are  shown  some  of  the  difficul- 
ties one  must  contend  with  when  keying  flywheels  to 

engine  shafts.  The  flywheel  hubs  are  of  two  classes : 
those  that  are  solid  and  those  that  are  split  and  clamped 
by  two  or  more  bolts  to  the  shaft.  It  is  with  the  latter 
that  a  lot  of  these  troubles  can  be  eliminated.  First  the 

hub  should  be  bored  to  fit  the  shaft  closelv.     This  is  ac- 

FIGS.    1   AND   2.    DOUBLE  OR    SPLIT   KEY   FOR   HUBS 

complished  by  inserting  four  iron  wedges  on  opposite 
sides  of  the  hub  as  shown  in  Fig.  1.  These  wedges  should 
not  be  removed  until  the  flywheel  is  in  proper  position 
on  its  shaft,  when  solid  rims  and  split  hubs  are  used. 

The  keyways  should  be  kept  close  to  the  required  dimen- 
sions in  both  hub  and  shaft.  The  key  under  discussion 

is  to  fit  sidewise  only.  This  is  made  split,  or  in  two  pieces, 
the  thin  key  being  one-third  the  thickness  of  the  thick 
key  with  a  taper  of  one-eighth  to  the  foot.    This  is  shown 

in  Fig.  2.  This  key  can  be  fitted  and  removed  without 
any  special  tools.  If  both  keyways  are  of  the  same  width 
and  cut  true  to  the  axis  of  the  shaft  the  key  requires 
practically  no  fitting  whatever. 

I  have  used  this  style  of  key  for  flywheels  with  keys 
from  Ys  in.  wide  and  %  in.  deep  to  134  in.  wide  and  li/o 
in.  deep — that  is,  the  keyway  was  one-half  the  depth 
of  key  in  the  shaft  and  hub.  I  have  never  had  any 
trouble  with  this  .style  of  key.  At  first  I  used  to  dowel 
them,  fearing  that  they  might  work  loose,  but  further 
experience  showed  this  to  be  unnecessary.  I  have  used 
this  method  on  gas-engine  and  steam-engine  flywheels 
for  ten  years  without  any  trouble. 

In  regard  to  finishing  ordinary  flyAvheel  keys  from  the 
rough  forging,  or  reducing  oversize  keys,  the  disk  grinder 
has  everything  "stopped."  Keys  ought  to  be  drop  forgings 
instead  of  being  milled  from  the  solid  as  is  usual.  A  steel 
of  45  point  carbon  is  commonly  used,  but  where  there 
are  severe  stresses  good  tool  steel  should  be  employed. 

Brooklyn,  N.  Y.  G.  Strom. 

For  making  blueprints  from  pencil  drawings  as  dis- 
cussed on  pages  803  and  960,  Vol.  44,  I  make  the  draw- 

ing on  a  good  grade  of  light-weight  unsensitized  blue- 
print paper  with  an  H  or  HH  pencil.  This  paper  has  a 

smooth,  flat  surface,  stands  erasing  well,  is  cheap,  and 
makes  good  prints  on  sun  or  electric  paper. 

Use  black  carbon  paper,  face  side  up,  under  the  draw- 
ing, and  main  outlines  or  any  special  features  can  be 

shown  up  as  clearly  as  if  inked  in.  Dimension  lines  can 
be  made  without  carbon,  and  will  be  fainter  tlian  outlines, 
and  so  different  in  appearance  that  it  is  easier  to  read  the 
]5rints  than  where  all  lines  are  of  the  same  density. 

For  typewritten  bills  of  material  drawing  lists,  speci- 
fications and  price  lists,  use  the  same  paper  with  black 

ribbon  and  black  carbon,  and  the  prints  will  come  out 
very  good.     .  F.  A.  Dew. 

Pomona,  Calif. 

GarlboEalsiia^  Smmall^SSiiop  Steels 
licccntly  an  incident  occured  in  a  small  shop  that 

hrought  to  mind  Mr.  Van  Deventer"s  article  on  page 489,  Vol.  44. 

It  is  usually  necessary  in  the  small  shop  to  wait  until 
enough  ])ieces  accumulate,  to  fill  one  of  the  cast-iron  boxes 
such  a'^  is  shown  on  page  489.  As  is  often  the  case  in 
these  days  of  rush  and  bustle  in  getting  out  tools,  a  few 
small  pieces  had  to  be  pack-hardened  immediately. 

The  pieces  were  packed  in  a  tin  box  that  had  previ- 
ously contained  hand  soap  and  put  through  the  usual 

process.  Excellent  results  were  obtained  in  this  manner. 
The  tin  cover  served  to  keep  in  the  necessary  gas  and  the 
tin  box  was  so  thin  and  light  in  construction  that  the 

pieces  were  hardened  to  the  required  depth  with  a  7nini- 
mum  amount  of  gas.  There -was  also  a  saving  in  the 
time  required  for  packing. 

Being  light  in  construction,  these  tin  boxes  cannot 
absorb  much  of  the  free  carbon,  the  pieces  therefore 
getting  the  beneft.    The  boxes  can  only  be  used  once. 

Newark,  N.  J.  George  A.  Re.\mer. 
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TBiae  FrolbJleaia  ©f  Hariia^  Mem 
In  spite  of  all  that  has  been  talked  and  written,  the 

methods  used  in  hiring  men  for  large  corporations  too 
often  belong  to  the  dark  ages.  If  anyone  has  doubts  on 

this  question,  it  is  only  necessary  to  visib  some  of  the 

so-called  employment  bureaus- or  offices  and  apply  for  a 

job.  Even  those  applying  for  "positions,"  as  draftsmen 
and  foremen  prefer  to  call  them,  meet  with  the  same 
unintelligent  treatment  in  many  cases. 

Men  are  too  often  herded  together  in  small  waiting 
rooms,  subjected  to  petty  annoyances  of  office  boys,  and 

finally  put  through  a  cross-examination  that  would  do 
credit  to  an  inquisition.  Family  affairs,  political  prefer- 

ences and  religious  convictions  are  all  pried  into  by 
employment  agents  who  have  no  conception  of  the  real 
requirements  of  employees  to  produce  economical  work. 
Too  many  employers  still  cling  to  the  mistaken  notion 
that  they  are  philanthropists  and  tliat  employing  a  man 
whose  labor  will  add  to  their  profits  is  an  act  of  charity. 

The  employment  of  men,  which  is  the  buying  of  labor, 
is  just  as  much  a  problem  for  study  as  the  purchasing  of 
material,  and  in  many  cases  it  is  even  more  important. 

Personal  prejudices  as  to  the  color  of  the  hair,  the  choice 
of  language  or  the  kind  of  necktie  have  no  place  in  the 

employment  office.  The  changing  of  men  is  an  expensive 
operation,  and  it  should  receive  far  more  consideration 
than  is  usually  the  case.  Getting  the  right  man  for  the 
place  is  seldom  easy,  and  it  is  made  far  more  difficult  by 

tlie  czar-like  attitude  of  some  men  who  hire  employees 
for  large  firms.  Neither  these  men  nor  the  heads  of  such 
firms  ever  know  to  what  extent  the  shop  output  is  lowered 

by  this  kind  of  hiring.  The  best  men  resent  such  treat- 
ment and  only  take  a  job  in  a  shop  of  this  kind  from  sheer 

necessity.  The  actual  money  loss  is  far  greater  than  we 
realize. 

This  loss  has  assumed  almost  unbelievable  figures  if  we 
take  into  consideration  the  lowered  production  when  an 

expensive  machine  stands  idle  or  a  new  man  is  getting 

accustomed  to  it.  Then  too  much  actual  damage  to  ma- 
chines can  be  readily  traced  to  new  men,  and  this  often 

amounts  to  far  more  than  the  increase  in  wages  which 

would  have  kejit  them  satisfied  for  a  long  time  to  come. 
And  consideration  counts  as  well  as  wages. 

Some  of  the  larger  and  more  advanced  firms  have  made 
great  progress  in  this  direction  and  have  found  it  a 
very  profitable  investment.  The  employment  bureau  in 

such  cases  is  handled  by  a  high-salaried  man  with  a 
broad  grasp  of  the  principles  involved.  The  right  men 
for  this  kind  of  work  are  not  easy  to  obtain,  as  it  requires 

a  wide  experience  in  handling  men,  a  knowledge  of  the 
principles  of  production  and  a  muili  broader  and  more 

human  interest  than  we  find  in  most  workers  in  this  po- 
sition. It  may  even  afford  opportunities  for  men  and 

women  trained  especially  for  this  kind  of  work. 
It  is  never  a  position  to  be  intrusted  to  a  cheap  clerk 

or  to  anyone  who  caimot  rise  above  personal  grouches. 
The  voice  with  a  smile  wins  in  this  capacity. 

Ami  Ktsl.  iini  Avis^on 

The  general  preparedness  program  carries  with  it  an 
appropriation  that  is  evidently  trying  to  make  up  for 
lost  time  in  the  development  of  aviation  in  this  country. 

The  amount  appropriated — which  will  probably  be  about 
$20,000,000  in  contrast  with  $3,500,000  last  year— is  so 
enormous  that  we  are  apt  to  underestimate  the  task  it 
imposes  on  those  in  authority  when  they  attempt  to 
spend  this  amount  intelligently  and  for  the  best  interests 
of  all  concerned. 

Our  governmental  neglect  of  aviation  in  the  past, 

coupled  with  the  deterrent  effect  of  the  litigation  that 
has  burdened  our  courts  for  several  years,  has  limited  our 

experience  in  actual  aeroplane  work  to  an  alarming  ex- 
tent. In  fact  it  may  be  said  that  our  experience  in  pro- 
ducing aeroplanes  in  quantities  that  at  all  approach  a 

manufacturing  basis  is  limited  to  that  of  supplying  ma- 
chines for  use  in  the  present  war  in  Europe. 

The  development  of  aviation  requires  flying  fields, 
aeroplanes  and  men  to  fly  them.  The  fields  and  the  men 

can  be  easily  obtained  when  the  machines  are  available 
in  sufficient  quantities  and  with  proper  equipment.  Not 
that  aeroplanes  cannot  be  made  in  fairly  large  quantities 
if  all  makers  were  given  the  opportunity  to  supply  their 

particular  make  of  machine,  but  this  would  mean  a  great 
variety  of  both  planes  and  motors,  with  the  added  «xpense 
of  maintenance,  not  to  mention  the  increased  difficulty 
and  danger  of  operation. 

The  engineering  of  aviation  has  not  yet  reached  the 

point  where  many  details  can  be  standardized,  unless  it 
be  the  use  of  one  method  of  control.  The  form  known 

as  the  DeperJussin,  or  more  commonly  the  "Dep,"  seems 
to  be  the  general  favorite  and  is  being  used  on  many 
machines. 

Plane  construction  has  made  a  marked  advance  in  the 

last  two  years  and  is  fast  assuming  manufacturing  pro- 

portions ;  this  also  includes  the  body  or  fusilago,  the  land- 
ing gear  and  motor  mountings.  All  have  made  rapid 

progress  in  spite  of  the  constant  demand  lor  larger  and 
faster  machines.  Motors  have  been  much  improved,  but 
the  constant  demand  for  more  and  yet  more  power  has 
made  this  a  more  difficult  problem.  The  jump  from  the 

old  thirty-horsepower  \\' right  to  the  three  hundred-horse- 
power Curtiss,  in  a  single  twelve-cylinder  motor,  is  a 

more  difficult  problem  than  it  appears  on  the  surface. 
The  motor  situation  is  likely  to  improve  in  the  near 

future,  as  several  well-known  firms  are  taking  it  up. 
Some  of  these  firms  have  a  large  automobile  experience 

behind  them  and  have  also  the  advantage  of  a  well- 

organized  and  well-equipped  manufacturing  department. 
Witli  this  experience  and  organization  they  are  not  likely 
to  make  the  manufacturing  mistakes  made  by  some  of 

the  exclusive  aeroplane-motor  builders.  This  combina- 
tion will  enable  the  automobile-motor  builders  to  build 

a(>roplane  motors  at  a  much  lower  price  than  the  six  to 
eight  dollars  a  pound  charged  in  some  cases  by  other 
builders.     The  price  per  pound  is  not  a  safe  unit  of 
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measurement,  unless  we  use  it  in  connection  with  a 
similar  product;  but  when  we  find  motors  of  less  than 
140  horsepower  selling  in  the  neighborhood  of  $4,500,  it 
indicates  that  an  increase  in  production  and  a  correspond- 

ing redm-Hon  in  cost  is  necessary. 
Tiiere  aie  more  problems  in  the  design  and  construc- 

tion of  an  aeroplane  motor  than  appear  on  the  surface. 
It  must  be  as  light  as  consistent  with  safety  and  dura- 

bility, but  on  the  other  hand  it  must  withstand  greater 
punishment  than  any  other  type  of  motor.  Uidike  the 
automobile  motor,  it  must  run  at  full  speed  and  ma.xinium 
power  nearly  all  the  time;  there  is  no  slowing  down  or 
stopping  for  traffic  officers  or  idling  along  at  a  fraction 
of  maximum  power  at  any  time. 

Then  there  are  the  accessories  that  are  almost  as  nec- 
essary as  the  machine  itself,  as  in  the  case  of  the  auto- 

mobile. !Most  important  of  these  accessories  are  the 
tachometer,  barometer,  clock,  synchronized  drift  set, 
angle  of  incidence  indicator,  air  speed  indicator  and  wire- 

less set.  Most  of  these  should  be  part  of  the  regular 
equipment  of  every  machine  as  being  necessary  to  safe, 
intelligent  flying.  The  stabilizer,  while  not  an  absolute 
necessity  for  flying,  is  such  a  valuable  device  that  it  is 
difficult  to  consider  a  machine  really  complete  without 
it.  It  is  not  only  a  safety  device  that  prevents  many 
accidents  to  both  the  aviator  and  his  machine,  but  it  is 
an  invaluable  aid  in  lx)mb  dropping,  in  taking  phot(%raphs 
or  observations  and  in  many  other  ways. 

As  before  stated,  standardization  is  difficult  at  this 
time,  and  yet  we  should  begin  working  with  that  end  in 
view.  A  man  who  can  fly  one  machine  should  be  able 
to  handle  another  with  no  more  trouble  than  a  motor- 

truck driver  changes  from  one  make  of  truck  to  another. 

This  is  particularly  necessary  in  view  of  the  devel- 
opment which  is  promised  by  the  new  appropriation.  The 

plan,  it  is  understood,  calls  for  thirty-six  squadron  of 
air  craft,  each  squadron  to  consist  of  twenty-four  ma- 

chines. Even  this  will  give  less  than  a  thousand  aero- 
planes, but  is  such  a  tremendous  increase  as  to  be  par- 

ticularly gratifying  at  this  time.  But  it  also  emphasizes 
the  necessity  of  standardization  by  different  makers  so 
that,  while  retaining  any  special  good  points  due  to  their 
design,  their  machines  can  be  flown  by  those  who  are 
familiar  with  standard  machines. 

These  details  are  merely  cited  to  indicate  some  of  the 
problems  that  confront  those  responsible  for  the  expendi- 

ture of  the  large  sum  that  has  been  appropriated.  The 
question  of  first  cost  is  not  the  only  consideration,  for 
builders  must  be  encouraged  to  develop  not  only  their 
machines,  but  their  manufacturing  facilitites  as  well.  All 
orders  at  high  prices  should  be  given  with  the  understand- 

ing that  future  orders  should  be  filled  at  a  more  rational 
cost,  based  upon  modern  manufacturing  methods.  Un- 

less this  is  done  we  shall  continue  to  pay  too  much  for 
aeroplanes,  and  production  costs  can  be  redi'sed  here  as 
elsewhere. 

These  and  many  other  questions  are  difficult  to  solve 
with  any  data  or  experience  we  have  at  hand.  The  best 
available  engineers  should  be  freely  consulted  and  be 
made  to  feel  their  responsibility  in  assisting  decisions. 
While  this  is  not  so  spectacular  as  deeds  of  heroism  on 
the  battle  field,  the  engineer  who  assists  in  the  safe  and 
economical  upbuilding  of  our  national  defenses  is  just 
as  truly  patriotic.  There  is  no  higher  form  of  patriotism 

than  serving  one's  country  honestly. 

If  any  one  has  been  disposed  to  doubt  the  profound 
influence  that  the  European  War  has  had  upon  American 
thought  and  purpose,  he  must  now  be  convinced.  On 
Aug.  1,  1914,  hardly  a  voice  could  be  found  that  dared 
to  speak  in  favor  of  compulsory  militarj-  training  in  the 
United  States.  Two  years  later  the  business  men  of 
the  United  States  have  overwhelmingly  voted  in  favor 
of  universal  military  training.  This  overturn  in  belief 
is  sufficient  to  mark  an  epoch  in  our  national  life. 
A  committee  of  the  Chamber  of  Commerce  of  the 

United  States  drafted  into  ballot  form  this  referendum 

report : 
The  committee,  recognizing  mintary  obligation  equally 

with  the  civic  obligations  as  a  fundamental  duty  of  democratic 
citizenship  in  a  republic — and  to  establish  a  system  which  will 
affect  every  man  alike — recommends  that  universal  military 
training  be  adopted  as  a  fundamental  democratic  principle  of 
our  military  policy,  and  be  enforced  by  law  to  furnish  ade- 

quate land,  sea  and  industrial  forces  in  peace  and  war. 

The  result  of  the  ballot  gives  889  votes  in  favor  and 

only  56  opposed.  The  organizations  in  twenty-six  states 
voted  unanimously  in  favor;  in  sixteen  other  states  the 
vot«  was  overwhelming,  though  not  unanimous ;  five  states 
failed  to  vote ;  in  only  one  state — Alabama — was  the  vote 
against.  Such  a  disclosure  of  public  opinion  on  ques- 

tions of  this  kind  is  without  precedent  in  the  United 
States. 

It  must  be  remembered  that  this  expression  comes  from 
conservative  men  who  will  be  closely  concerned  with  pay- 

ing the  costs  and  meeting  the  economic  problems  that 
any  system  of  universal  military  training  must  impose. 
Congress  has  acted  to  increase  the  standing  army,  to 

provide  additional  equipment  for  its  use  and  to  accel- 
erate the  work  of  developing  an  adequate  navy  for  the 

defense  of  our  coasts. 

The  fortifications  appropriation  bill  also  carries  a  large 
sum  of  money  for  the  increase  of  our  coast  defenses. 
Still  another  bill  among  those  which  can  properly  be 
considered  as  a  part  of  the  preparedness  program  is 
the  one  providing  for  a  national  council  for  defense. 
This  organization  when  perfected,  in  connection  with 
the  Naval  Consulting  Board,  will  provide  the  means  for 
.studying  and  developing  the  possibilities  of  industrial 
preparedness.  It  is  earnestly  hoped  that  there  is  yet 
time  to  introduce  into  the  business  of  the  present  Con- 

gress a  bill  dra^m  with  great  far-sightedness  to  provide 
for  universal  military  training  and  have  it  enacted  into law. 

It  is  probable  that  the  business  men  who  have  regis- 
tered their  opinion  through  this  amazing  vote  are  not 

unmindful  of  the  benefits  of  proper  military  training  in 

turning  out  better  balanced  and  more  self-disciplined 
young  men.  Correspondents  in  our  columns  have  fre- 

quently referred  to  this  during  the  past  few  months.  A 
sane  system  of  compiilsory  military  training  like  that  in 
force  in  Switzerland  or  Australia  should  bring  nothing 
but  good. 

It  is  pointed  out  that  homicides  are  fewer  per  thou- 
sand of  inhabitants  in  all  of.  the  countries  that  have 

compulsory  military  training  than  in  the  United  States. 
It  is  also  maintained  that  this  same  compulsory  training 
is  a  powerful  factor  in  developing  skillful  industrial 
workers  from  the  green  boys  of  the  country  and  the 
untrained  lads  of  the  city. 
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This  lathe  recently  brought  out  by  the  Axelson  .Machine 
Co.,  Los  Angeles,  Calif.,  is  built  for  heavy  duty,  as  are 
most  modern  lathes.  It  has  a  four-step  cone  pulley,  single 
back  gears  and  quick-change  gears.  Particular  attention 
is  paid  to  the  spindle  and  bearings,  which  are  of  bronze. 

The  spindle  is  turned  from  the  center  hole,  so  as  to  in- 

CONE-DRIVEN    16-IN.    LATHE 
Swing,    nVs    and    10V4    in.;    bearings,  front    2!jx5M>.    rear    ; 

ratio,  9.6  to  1:  tailstoclc  spindle  diameter,  "   in.;  lead  screw,   1ft pitcli:  spindle  speeds,   6.67  to   350  r.p.m.;  threads,    32    changes,    3 
11 1/2 ;   weight,   6-ft.   bed,   2,400   lb.;   extra  weight  per  foot,  110  lb. 

sure  an  even  tbiclvness  of  wall  and  be  in  running  balance. 

The  apron  is  of  the  double-plate  pattern,  has  an  inter- 
locking device  between  the  feed  rod  and  lead  screw  and 

a  reverse  for  all  feeds.  There  is  an  automatic  stop  for 
flic  feed  rod,  and  a  chasing  dial  for  thread  cutting  is 
provided.  The  main  dimensions  are  given  under  the 
illustration. 

enables  the  tap  to  cut  with  a  siiearing  motion,  and  the 
angle  deflects  the  chips  .so  that  they  curl  out  and  ahead 
of  the  tap  and  do  not  collect  and  break  up  in  the  flutes, 
obviating  the  tendency  to  clog.  The  taps  do  not  have 
to  be  backed  out  frequently  on  deep  holes  to  clean  the 
flutes  from  collected  chips.  The  decided  hook  to  the 
cutting  edge  causes  the  tap  to  work  very  freely  and  make 
clean,  sharj)  threads.  The  balance  of  the  threaded  jior- 

tioii  of  the  tap  acts  as  a  lead  screw, 
without  any  cutting  action  of  its  own, 
and  tends  to  hold  the  work  true  to 

lead.  By  using  only  two  or  three 
shallow  flutes  to  the  tap,  instead  of 
four,  little  stock  is  removed,  and  the 
tap  is   very   strong. 

If  it  should  break,  either  from  care- 
lessness or  unusual  condition  of  .stock, 

it  will  only  chip  off  the  sharp  cutting 

edge,  which  can  be  easily  reground. 
It  is  said  to  cut  close  to  size  and  hold 
its  size  well. 

The  gun  tap  is  ground  on  the  angular 
cutting  edge  instead  of  in  the  flutes, 
and  can  be  reground  until  there  are 
only  two  or  three  full  threads  left  and 
still   maintain   its  size. 

A  single  gim  tap  is  recommended  in 
many  places  where  two  and  three  taps 
used  successively  have  been  required, 
as  its  free  cutting  qualities  permit 
working  under  difficult  conditions  and 
in  tougli  materials.  It  is  commonly 

reported  that  90  per  cent,  of  taps  break  in  use,  and  this 
form  has  been  developed  with  the  aim  of  Tnalciiig  a 

tap  that  will  wear  out  before  it  breaks.  It  is  made 

by  the  Greenfield  Tap  and  Die  Corporation,  Greenfield, Mass. 

Plalsa  Horizoiatal  Grair&der 

,'px3% 
to 

back-gear n  diameter,  4 
46,   including 

The  new  style  of  tap  is  familiarly  known  as  the  "gun" 
tap  because  it  shoots  the  chips  ahead  of  the  tap  in  long, 
unbroken  curls.  Its  chief  claim  of  excellence  is  in  its 

construction  at  the-  point,  the  cutting  edges  being  ground 
at  an  angle  to  the  axis  of  the  tap.  as  cnii  be  seen.     Thi  ■ 

TAP  THAT   HA.S   A    SHEARING    CUT 

This  machine  is  of  convenient  size,  10x31  in.,  for  a 

large  range  of  plain  grinding  work.  The  crossfeed  is 

operated  by  means  of  a  screw  with  a  graduated  collar. 

A  special  nut  makes  it  possible  to  take  up  all  backlash 
in  the  screw.  The  ways,  protected  by  metal  guards, 

are  solid  with  the  column,  making  a  rigid  construction. 

The  table  is  operated  by  means  of  a  graduated-collar 
,;;rew  and  has  adjustable  stops.  The  table  ways  are 

protected  and  have  ample  means  for  oiling.  The  front 
end  of  the  headstock  spindle  is  threaded  for  a  chuck  or 

faceplate.  It  also  has  a  taper  hole  for  a  center.  The 

:p indie  runs  in  adjustable  bronze  bearings.  The  head- 
stock  is  secured  to  the  table  by  a  tongue  fitting  the  T-slot 
of  the  table  and  by  two  clamping  bolts.  The  tail  spindle 
is  also  of  tool  steel,  hardened  and  ground.  The  sliding 

spindle  is  operated  hy  a  lever  for  the  quick  placing  of 
work.     The  base  and   column   are  of  box   construction, 
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with    closet  for  tools.     Additional   accessories,   such   as     advantage  with  armatures  having  bearings  of   different 
universal  headstock,  table  for  taper  grinding,  chucks, 

internal-grinding  attachments,  faceplate  and  steadyrest, 
are   furnished   only   when   they   are   especially   ordered. 

w 

GRINDER    B^OR    STRAIGHT    AND    TAPER    WORK 

This  machine  is  made  by  the  liam  Engineering  Co., 
Riclnnond,  Ind.,  and  is  the  latest  addition  to  its  line  of 
manufactured  machines. 

The  illustration  shows  the  smallest  size  of  dynamic 
balancing  machine  now  made  by  the  Dynamic  Balancing 
Machine  Co.,  Philadelphia,  Penn.,  being  designed  for 
small  motors,  couplings,  etc.,  and  running  at  speeds  up 
to  1,140  revolutions  per  minute. 

The  balancing  member  corresponding  to  the  usual 

cage  is  located  inside  the  ways,  together  with  the  Vi-liP- 

sizjBS  on  each  end. 
The  wheels  on  the  right  control  a  set  of  wheels  that 

operate  the  balancing  member.  This  constniction  makes 
it  unnecessary  to  stop  the  machine  to  secure  any  amount 
of  correcting  unbalance,  though  of  course  the  machine 
must  be  stopped  for  adjustment  of  the  angular  position 
of  the  rotor  with  respect  to  the  balancing  member.  With 
spring  chucks  this  is  a  matter  of  only  a  few  seconds.  The 
underlying  principle  is  of  course  exactly  identical  with 
that  of  the  larger  machines  previously  illustrated. 

©lae  IReversaia^  Spaiadlle 

The  first  illustration  shows  a  five-spindle  drilling  head 
in  jjlace  on  a  small  bench  drilling  machine.  This  is  a 
turret  head,  only  the  front  spindle  being  operative,  an 
arrangement  that  allows  four  sizes  of  drills  and  a  tapping 
spiudle  to  be  used  on  work  that  comes  within  its  capacity. 

MACHINE  FOR  BALANCING   SMALL  ROTATIVE  PARTS 

motor.  Each  tailstock  is  provided  with  a  quill,  contain- 

ing ^  spring'  chuck  or  collet,  which  takes  in  any  diameter 
up  to  1%  in.     These  collets  vary  by  -^^  in.,  which  is  an 

FIG.    1.     A    FIVE-SPINDLE    DRILLING    TURRET 

Details  of  the  construction  of  the  ta])ping  spindle  arc 
shown  in  Fig.  2.  The  spindle  drives  the  upper  collar, 
which  carries  a  gear  just  below  it.  This  drives  the  vertical 

jackshaft  at  the  left,  the  second  gear 
on  this  jackshaft  driving  the  upper 
toothed  clutch.  The  lower  gear  on  this 

jackshaft,  driving  through  an  interme- 
diate gear,  gives  the  reverse  motion  to 

the  tapping  spindle  below.  The  pin 
shown  between  the  two  toothed  clutclies 
controls  the  direction  of  the  tapping 

spindle,  the  pin  being  operated  either 
by  hand  or  by  an  automatic  throwout 
for  reversing  at  a  given  depth  of  tapped 

hole.  As  these  clutches  run  in  oppo- 
site directions,  engaging  either  one  or 

the  other  gives  the  motion  desired.  The 

gears  used  give  a  tapping  speed  of  150  r.p.m.  and  a  re- 
verse speed  of  250  r.p.m.  This  tool  is  made  by  J.  N. 

Landan.  23!)  W.  68th  St.,  New  York  City.     Tlie  drive  is 
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FIG. SECTION    THROUGH    FIVE-SPINDLE    HEAD 

by  means  of  an  endless  round  leather  belt  which  eliminates 
the  risk  of  drill  and  tap  breakage  and  yet  has  plenty  of 
jiovver  for  the  work  that  comes  within  range  of  the  tool. 

The  accompanying  illustration  shows  the  No.  .35  grind- 
ing machine  of  the  Ransom  Manufacturing  Co.,  Oshkosh, 

Wis.  It  carries  two  18x.3-in.  wheels.  The  guards  are 
made  of  tank  steel  and  steel  eastings  fitted  witli  eye- 

glass shields. 

The  foot  tr(>adle  in  front  is  used  for  starting  and  stop- 
ping the  machine.     Tliis  is  particularly  useful  in  cases 

GRINDER   WITH   AUTOMATIC   STOP   AND   STARTING 
DEVICE 

of  intermittent  grinding,  where  the  workmen  often  allow 
a  machine  to  run  continuously  rather  than  shut  it  off  after 
a  grinding  operation.  As  shown,  it  is  necessary  for  the 
operator  to  put  his  foot  on  the  treadle  before  the  ma- 

chine will  start,  and  it  automatically  stops  the  minute 
he  leaves  the  machine.  When  the  foot  lever  is  pushed 
down,  it  throws  in  a  single-pole  switch  used  in  connec- 

tion with  au  automatic  accelerating  starter. 

MiuiMapfle  DrflMimg  Head 
The  central  drive  of  the  multiple  drill  heads  illustrated 

herewith  consists  of  an  internal  gear  attached  to  a  driv- 
ing shank  made  to  fit  a  machine  spindle.  This  arrange- 

ment gives,  without  the  use  of  intermediate  gears,  the 
correct  rotation  for  drill  spindles  and  also  allows  an 
increase  in  speed,  which  for  small  drills  is  very  desir- 

able.    Spindles  can  be  made  either  fixed  or  floating,  and 
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DRILLING    HEAU   COMPLETE 

adapted  for  drilling  or  tapping.  It  will  be  noticed  that 
the  gears  are  completely  inclosed  in  a  housing  designed 
to  form  an  oil  bath,  giving  the  maximum  life  to  the 
gears  and  ample  lubrication  to  the  spindles. 

These  heads  are  manufactured  to  order  by  the  Super- 
ior  Machine  and  Engineering  Co.,  Detroit,   Mich. 

fiot-BearflEa^  Ta*eaiiinaeinit 
Xearly  every  engineer  has  a  favorite  treatment  for  hot 

bearings  by  the  use  of  a  variety  of  substances.  In  Power 
F.  E.  Wood  states  that  he  has  used  cocoanut  oil  on  boxes 
that  were  dangerously  hot,  and  it  is  remarkable  what  it 

will  do  toward  "holding"  theuL  It  is  clahned  to  excel, 
especially  on  bronze  or  brass  bearings.  A  little  is  all  that 
is  needed  generally,  and  it  is  not  expensive. 

In  tropical  countries  cocoanut  oil  is  in  a  liquid  form, 
but  in  a  cooler  climate  it  solidifies  somewhat  and  must 
be  heated  a  little.  In  one  case  an  engine  with  a  main 
bearing  so  hot  that  a  shutdown  seemed  inevitable  was 
kept  running  for  three  hours  without  doing  damage  to 
the  bearing.  In  several  other  cases,  as  in  heavy  sugar 
machinery  and  the  like,  this  oil  has  given  excellent 
results. 
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By  J.   0.  Benefiel 

It  is  very  easy  to  drive  a  belt  fastener  into  a  piece 
of  leather,  but  it  is  just  as  well  before  doing  so  to  think 
how  much  it  will  weaken  the  belt  at  that  point  and  how 
much  service  you  will  lose  from  your  machine  through 
the  failure  of  the  fastenings. 

The  most  satisfactory  method  of  joining  belting  is  by 
making  a  cemented  lap  joint.  This  is  a  simple  opera- 

tion when  once  learned,  and  there  is  no  good  reason 
why  most  of  the  belts  in  a  mill  or  factory  should  not  be 
put  together  that  way. 

As  an  example,  a  10-in.  double  leather  belt,  Fig.  1, 
should  have  a  lap  12  in.  long.     First  measure  back  12  in. 

FIG.    1.     PROCEDURE   IN  PREPARING   A  TWO-PLY  SPLICE 

and  draw  a  line  across  square  with  the  edge  of  the  belt, 
then  separate  the  plies  witli  the  opener  back  9  in.  and 
cut  off  one  ply  B,  and  witli  a  plane  or  heel-shave  bevel 
the  top  ply  back  to  the  12-in.  line  C,  then  turn  the 
belt  over  and  bevel  the  end  3  in.  back  on  the  opposite 
side,  as  at  D.  Bevel  the  other  end  of  the  belt  to  match, 
which  of  course  would  be  just  opposite ;  then  with  the  belt 
scraper  go  over  the  lap,  making  it  all  even  and  smootli  so 
both  plies  will  come  in  contact  at  all  points.  This  com- 

pletes the  preparatory  work,  and  the  joint  is  ready  to 
cement.  Be  sure  the  glue  is  not  too  thick  and  very  hot 
but  not  boiling;  if  the  room  is  cold,  it  may  be  necessary 
to  heat  tlie  belt  before  cementing  it  together — using  hot 
bricks  or  boards.  Apply  the  cement  to  both  surfaces 
with  a  brush,  rubbing  it  in  thoroughly  but  not  too  lib- 

erally, for  the  less  the  amount  of  glue  left  between  the 
surfaces  the  stronger  the  joint.  The  surfaces  are  to  be 
entirely  coated  with  the  glue  or  cement.  Rub  and  ham- 

mer the  surfaces  of  the  lap  together  thoroughly  to  drive 
out  all  the  air,  proceeding  a  little  at  a  time  until  the 
entire  surface  is  cemented  and  hammered  so  tliat  the  sur- 

faces are  in  close  contact.  The  nibbing  is  done  with 
what  is  called  a  slicker,  and  the  hammer  is  usually  a 

shoemaker's  pegging  hammer.     Pay  particular  attention 

to  the  edges  and  ends  of  the  lap.  If  the  belt  is  large, 
do  not  attempt  to  cement  too  much  surface  at  one  time 
and  do  not  allow  the  cement  to  become  chilled.  After 
two  hours  in  a  reasonably  dry,  warm  room,  it  will  be 
safe  to  take  off  the  clamps,  if  they  have  been  used,  and 
put  the  belt  to  work. 

Sometimes  the  belt  has  to  be  spliced  on  the  pulleys — 
especially  if  it  is  of  considerable  size.  It  should  be 
put  on  so  that  the  inner  point  of  the  laps  already  made 
point  in  the  opposite  direction  to  that  in  which  the 
belt  runs  and  the  new  or  joining  lap  comes  the  same 
when  the  ends  are  in  position  for  cementing  together. 
Place  the  clamps  on  the  belt,  one  of  them  about  6  in. 
back  of  the  end  of  the  lap  and  the  other  as  far  back 
as  the  length  of  the  rods  will  pennit,  with  the  belt  ex- 

actly in  the  center  of  the  clamps  and  square  with  the 
edge.  Draw  the  belt  up  a  little  tighter  than  the  running 
tension  to  allow  for  the  slack  between  the  clamps.  A 
board  just  wide  enough  to  go  between  the  rods  and  long 
enough  to  extend  under  the  entire  lap,  fastened  to  the 

rods,  makes* a  handy  table  on  which  to  shave  the  laps 
down  and  fit  them  together.  After  the  lap  is  fitted  and 

before  cementing  together,  sec  that  the'  edges  of  the  belt 
are  straight.  This  is  done  by  drawing  upon  one  of  the 
rods  to  bring  it  in  line,  after  which  it  is  sometimes  nec- 

essary to  refit  the  lap.  A  little  clamp  slippage  will  throw 
the  edges  out  of  line  and  the  laps  out  of  square,  and 
it  is  found  necessary  in  some  cases  to  square  the  clamps 
with  a  rope  attached  to  opposite  corners  of  the  clamps 
and  twisting  the  rope  with  a  short  stick  until  the  laps 

J-f/y  Splice,  Bof/om  Na/f 

Spfice  for 24  crncf  I'y^arc/s 
inw/'cffh 

Tof>HaJf 

On  5/nafle  BeJfs  advance 
2  on  wic/fh  o^  ̂ e/f Top  Ha/f 
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PIG.    2.      THREE-PLY    AND    FIG. A   SINGLE-PLY    SPLICE 

come  square  witli  each  other.  The  cementing  is  then 
I)roceeded  with  as  described. 

For  3-ply  belt  the  cementing  and  clamping  is  the  same 
as  for  2-ply,  and  the  laps  may  be  made  as  shown  in 
Fig.  2.  A  single-ply  splice  is  made  with  a  straight  bevel 
all  the  way  across  the  surface  of  the  lap,  as  shown  in 
Fig.  3.  Pulley  diameters  for  thick  belts  should  be  pro- 

portioned to  the  thickness  o^  the  belt.  A  heavy  3-ply 
belt  will  not  last  well  on  a  pulley  of  less  than  8  ft.  diam- 

eter on  account  of  internal  stress  set  up  in  tlie  belt. 
The  tension  is  of  great  importance,  both  to  the  life 

of  the  belt  and  the  consumjition  of  power.  If  too  tight, 
there  is  a  waste  of  power  in  friction  and  a  loss  of  life 
in  the  belt  by  excessive  straining.     On  the  other  hand. 
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if  too  loose,  the  belt  may  jump  off  the  pulleys,  especially 
with  a  variable  load,  and  continual  slipping  causes  a  loss 

of  efficiency  in  the  machine  driven — strive  for  the  happy 
medium.  A  loose  belt  that  does  not  slip  or  run  off 
the  pulley  is  most  economical  in  both  the  foregoing  points. 

FIG.  4.    PART  OF  THE  BELT  SPLICER'S  OUTFIT 

The  following  are  good  general  rules :  Keep  the  shaft- 
ing and  pulleys  in  line.  Run  the  belts  as  loosely  as  they 

will  work  efficiently.  Avoid  sticky  belt  dressings;  put  a 

^ood  dressing  into  a  too-dry  belt  and  take  the  grease 
out  of  belting  that  is  too  oily.  Keep  all  driving  surfaces 
clean.  Run  belts  at  as  near 

a  uniform  tension  as  possible. 

AVIien  taking  up  a  heavy  belt, 
it  is  well  to  examine  hanger 

and  pedestal  bolts;  if  the 
bolts  are  slack  and  the  box 

moves,  a  kinked  shaft  is  the 

result.  Too  much  grease  is 

injurious  to  leather  and  min- 
eral oil  in  particular  rots  it, 

80  where  it  is  in  danger  of 
becoming  soaked  with  oil, 

means  should  be  used  to  keep 
the  oil  away.  When  belts 
become  oily,  they  should  have 
the  oil  neutralized  or  ex- 

ti'acted  with  naphtha,  gasoline  or  carbon  tetrachloride, 
or  by  packing  the  l)elt  in  dry  sawdust  or  shavings.  If 
it  is  not  possible  to  remove  the  belt,  wiping  it  with  a 

dry  cloth  or  some  absorbent  material  will  help.  Wash- 
ing the  face  of  the  belt  with  gasoline  gives  good  results, 

taking  care  to  wipe  it  thoroughly  and  being  sure  there 
is  no  fire  around. 

It  must  bo  borne  in  mind  in  installing  belting  and 

taking  it  up  that  it  is  considerably  affected  by  atmos- 

jihcric-  conditiiins — lengthening  or  shortening  according 
to  the  humidity  of  the  air.     Instances  are  known  where 

FIG. COMRADES 

shafting  has  been  pulled  down   and  babbitt  melted  out 
in  damp  weather. 

Belting  is  ruined  ])y  piilleys  and  shafting  being  out  of 
alignment.  Under  such  conditions  belts  are  kept  on  the 
pulleys  by  guides  or  run  against  hangers  or  parts  of  the 
machine,  and  a  lap  is  soon  opened,  catching  in  some- 

thing, and  the  belt  is  torn  or  stretched  unevenly  and 
will  not  run  straight,  gives  trouble  by  coming  off  and  i 
eventually  ruined. 

An  oil-saturated  belt  can  be  cemented  successfully  by 
thoroughly  washing  and  soaking  the  lap  in  gasoline,  then 
allowing  it  to  dry  well  before  making  the  joint. 

When  belting  ajipears  dry,  it  should  be  cleaned  thor- 
oughly of  all  dirt  or  gum  sticking  to  it,  by  rubbing  it 

with  a  cloth  dampened  with  kerosene.  In  bad  cases  use 

a  wooden  or  metal  scraper  to  give  a  clean  surface,  then 

apply  some  good  belt  dressing.  This  should  be  allowed 
to  soak  in  before  more  is  applied,  repeating  at  intervals 
to  keep  it  in  good  condition. 

A  good  formula  for  belt  cement  is  as  follows :  For  a 

common-sized  pot  of  belt  cement  use  three-fourths  good 
grade  of  common  glue  to  one-fourth  gelatin  soaked  in 
water  about  five  hours.  Then  mix  in  two  tablespoonfuls 
of  tannic  acid,  one  tablespoonful  of  boracic  acid  and 

one  teaspoonfxd  of  oxide  of  zinc  before  putting  on  to 
cook.  As  soon  as  it  is  all  melted  and  is  about  the  con- 

sistency of  the  white  of  an  egg,  it  is  ready  to  use.  This 
cement  will  not  deteriorate  with  age. 

The  length  of  the  lap  for  a  good  joint  should  be  about 
2  in.  greater  than  the  width  of  the  belt. 

The  following  outfit  of  tools  is  needed  for  belt  splic- 
ing :  Clamps  and  rods,  belt  scraper,  slicker,  belt  shave, 

small  plane,  turning  steel  for  turning  the  edge  on  the 
scrapers,  awl,  ripping  hammer,  pegging  hannner,  glue 

pot  and  kettle,  one  3i/^-in.  first-quality  brush,  one  square 
and  one  good  knife.  One  each  of  these  tools  is  required, 

except  there  should  be  two  or  three  scrapers,  and  for- 
a  variety  of  belts,  several  sets  of  clamps  will  be  needed. 

To  find  the  length  of  belt  required  for  a  given  drive 

when  tlie  pulley  diameters  and  distance  between  centers 
are  known  and  the  pulleys  are  the  same  or  nearly  the 

same  diameter,  add  i,^  the  circur.ifp~cnce  of  each  pulley 
to  twice  the  distance  between  .shaft  centers,  the  result 

the   belt  length  less   that   required   to  make  the   splice. 
^Vlien  one  pulley  is  considerably  larger  than  the  other, 

square  the  distance  between  the  centers  of  the  shafts, 
add  to  this  the  square  of  the  difference  between  the  radii 

of  •the  two  pulleys,  from  this  total  extract  the  square 
root  and  multiply  by  2,  thus  acquiring  total  A.  Add 
the  diameters  of  the  two  pulleys  together  and  multiply 

this  sum  by  S.l-ild.  Add  to  one-half  of  this  product 
the  total  A  and  you  will  have  the  required  length  less 

tlie  auiount  required  for  lap.  ■ 
The  rules  are  very  good  when  getting  the  belt  lengths 

on  a  job  that  is  not  yet  set  up  is  necessary;  but  where 
the   pullevs   are   un.   a   steel   tape   or   if    necessary   two 

uch  tapes  wired  together  is  entirely  .satisfactory. — From Power.  j^ 

An  important  factor  that  has  already  been  hinted 
at  in  the  estimate  of  the  exports  made  during  the  last  year 
lias  been  brought  to  notice  again  by  the  olRcial  figures: 
The  superiority  of  New  York  as  a  port  of  shipment  for 
machine  tools.  Of  the  $28,162,968  worth  of  machine 

tools  exported,  $24,522,814  worth  went  through  the  Port 
of   New   York. 
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Charles  William  Henry  Kirchhoff  was  one  of  the  best 

known  trade-paper  editors  in  this  country,  and  even 

though  he  retired  from  the  active  duties  of  editor-in-ch
ief 

in  1910,  his  name  will  be  thought  of  in  connection  with 

the  Iron  Age  for  years  to  come.  His  death  which  occurr
ed 

July  22  at  his  home  near  Asbury  Park,  N.  J.,  will  be 

sincerely  regretted  by  his  many  friends  in  the  enginee
r- 

ing and  journalistic  fields. 

Born  in  San  Francisco  in  1852,  his  education  was  ob- 

tained both  in  this  country  and  in  Germany,  graduating 

from  the  Koyal  School  of  Mines  in  Clausthal,  Germany, 

in  1874.     He  then  became  chemist  of  the  Delaware  Lead 

Hefinery    in    Philadelphia.     During   the    Centennial   he 

acted  as  correspondent  for  English,  German  and  Cape- 

town papers,  his  first  editorial  work  being  on  the  Metal- 

lurgical Review.     He  went  to  the  Irofi  Age  in  1878,  but 

left  in  1881  to  become  managing  editor  of  the  Engineer- 

ing and  Mining  Journal.     He  returned  to  the  Iron  Age 

in  1884  and  later  became  its  editor-in-chief.     His  work 

in  this  capacity  is  too  well  known  to  require  comment. 

In  addition  to  this  ilr.  Kirchhoff  served  as  special  agent 

of  the  United  States  Geological  Survey  for  the  collection 

of  productive  statistics  of  lead,  copper  and  zinc  during 

the  period  of  1883  to  1906,  and  in  other  special  capacities. 

He  was  a  member  of  the  American  Society  of  Mechan- 

ical Engineers,  the  American  Iron  and  Steel  Institute, 

the  Iron  and  Steel  Institute  of  Great  Britain,  the  Frank- 

lin Institute  and  the  Verein  Deutscher  Eisenhiittenleute, 

as  well  as  of  the  Engineers  Club  and  the  Century  Club 

of  New  York.     He  is  survived  by  his  widow,  two  sisters 
and  one  brother. 

Cs'oss^Sectnoini    Screeias    To 

Slhow  Sise  of  Madhiiaes 

In  taking  photographs  various  methods  are  used  to 

give  an  appro.vimate  or  exact  idea  of  the  size  of  the  parts 
shown.  A  familiar  device  is  to  place  a  nile  or  scale 

alongside  the  pieces  and  include  it  in  the  photograph. 

It  is  not  so  common  to  attempt  to  show  the  size  of  finished 

machines,  but  a  method  of  indicating  general  dimensions 

is  followed  at  the  plant  of  the  New  England  Butt  Co., 

Providence,  R.  I.  This  method  is  illustrated  in  Figs. 1  and  2. 

Behind  each  machine  is  set  up  a  cross-sectioned  screen 

on  which  the  larger  squares  are  12  in.  in  size  and  the 

smaller  ones  4  in.  on  each  side.  The  screen  is  set  up 

behind  the  machine  to  be  photographed  and  a.s  close  to 

it  as  possible.  The  resulting  effect  is  seen  in  the  illus- 

trations. Fig.  1  shows  a  comparatively  small  machine — 

a  braider,  which  is  nearly  3  ft.  high.  The  other  view 

also  shows  a  braider,  but  a  larger  machine,  for  it  stands 

5  ft.  3  in.  high  from  its  feet  to  the  top  of  the  pulley. 

As  a  matter  of  interest,  these  screens  were  originally 

made  for  Frank  B.  Gilbreth  and  were  used  principally  to 

show  the  length  of  motions  in  his  motion-study  analyses. 

The  same  idea  may  possibly  be  applied  to  advantage  to 

photographs  of  machines  for  catalog  and  advertising 

purposes,  particularly  in  those  cases  where  it  is  necessary 

to  convey  an  idea  of  the  size  of  the  machine  or  part  and 

difficult  to  do  so  by  ordinary  means.  While  this  will  not 

of  course  convey  the  exact  measurements  of  the  object  it 

will  give  a  very  good  idea  of  proportions  and  approxi- mate size. 

FIGS.    1    AND    2.    USH    OF   CROSS-SECTIONAL  
  SCREENS    TO  SHOW   SIZES  OF  MACHINES 
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rodl^cttioim,  Fropeinlies  amid  Use  of 
ermmaleiriie 

SYNOPSIS — Both  the  nature  and  range  of  use- 
fulness of  this  new  gas  are  of  unusual  interest. 

It  may  he  used  for  welding,  heating,  lighting  and 
other  purposes.  Its  low  inflammability  and  small 
range  of  explosihility  render  it  so  safe  that  the 
risk  in  using  it  is  almost  negligible.  The  method 
of  generation  is  novel.  Details  of  the  welding 
torch  and  some  of  the  work  are  shown. 

In  composition  and  method  of  production,  thermalene 

differs  from  any  gas  heretofore  used  for  welding  pur- 
poses.   It  is  a  combination  produced  by  the  decomposition 

ing  mixture  is  carried  in  a  tin  can  or  cartridge  that  ia 
inserted  from  the  bottom  into  the  cartridge  chamber,  as 
shown  at  C.  Previous  to  inserting  the  cartridge,  however, 
care  is  taken  to  pull  up  the  cam  lever  D,  which  closes  the 
water  valve  E  and  prevents  any  water  entering  the  cart- 

ridge chamber.  After  the  cartridge  has  been  inserted 
through  the  door  in  the  bottom  of  the  chamber,  the  door 
is  closed  and  the  bar  P  brought  up  and  locked  by  means 
of  the  handwheel  G.  To  generate  gas  the  cam  lever 
on  top  is  pulled  down  as  far  as  it  will  go.  This  admits 
water  from  the  water  chamber  //  into  the  cartridge 
chamber  through  the  center  tube  to  the  bottom  of  the 
cartridge,  from  where  it  begins  to  work  upward.     The 

FIG.    1.    THERMALENE   WELDING    OUTFIT 

of  calcium  carbide  and  hydrocarbon  oils,  the  heat  gen- 
erated by  the  carbide  being  used  to  vaporizic  tlie  oil.  It 

is  the  discovery  of  Karl  Frederich  Linus  Wolf,  of  Zurich, 
Switzerland,  and  is  handled  in  this  country  by  the  Ther- 

malene  Co.,   Chicago   Heights,   111. 
At  present  thermalene  is  principally  used  for  welding 

or  cutting  metals,  in  which  it  is  used  together  with  the 
proper  mixture  of  oxygen.  The  nature  of  the  gas  will  be 
better  understood  by  first  giving  a  description  of  the 
method  of  producing  it.  In  Fig.  1  is  shown  a  welding  or 

cutting  outfit  as  used  in  a  shop.  At  the  left  is  a  therma- 
lene generator,  in  the  middle  a  storage  tank,  and  at  the 

riglit  an  oxygen  tank  with  a  torch  hanging  on  it.  Fig.  2 
is  a  similar  but  more  easily  portable  outfit  used  by  a  city 
water  department. 

A  ])hantom  view  of  a  generator  is  shown  in  Fig.  3. 
To  prepare  this  generator  for  operation,  water  is  poured 
in  til  rough  funnel  A  until  it  will  run  out  of  pet-cock  B, 
which  fills  the  casing  about  two-thirds  full.    The  generat- 

PIG.  2.  PORTABLE  WELDING  APPARATUS 

cartridge  is  packed  with  alternate  layers  of  calcium  car- 
bide and  crude  oil  mixed  with  sawdust.  The  water  as 

it  rises  slacks  the  carbide  and  generates  acetylene  gas. 

The  heat  caused  by  the  slacking  of  the  carbide  layer  vapor- 
izes the  oil  in  the  layer  of  mixed  oil  and  sawdust  imme- 

diately above  the  layer  of  slacking  carbide  and  generates 
oil  gas.  When  the  gas  pressure  as  indicated  by  the  gage 
is  up  to  5  lb.,  the  valve  J  is  opened,  which  lets  the  gas 
enter  the  hose  leading  to  the  storage  tank  or  torch.  The 
pet-cock  at  K  is  used  to  drain  oif  the  impurities,  such  as 
phosphor-hydrogen,  ammonia  and  water,  which  have 
been  separated  from  the  carbide  gas  in  the  process  of 
generation.  At  i  is  a  check  valve,  which  allows  gas  to 
escape  from  the  cartridge  chamber,  but  effectually  pre- 

vents any  return  of  either  gas  or  water.  As  soon  as  a 
cartridge  is  exhausted  it  is  easily  removed,  carrying  all 
of  the  dirt  and  sludge  with  it. 

With  the  use  of  a  storage  tank,  enough  gas  is  carried 
to  run  a  torch  while  a  new  cartridge  is  being  put  in  place 
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in  the  generator,  if  needed.  The  maxinmm  pressure  re- 
quired for  welding  or  cutting  is  15  lb.  AVhen  this  pres- 

sure is  reached,  a  regulating  diaphragm  automatically 
cuts  off  the  water  feed  and  stops  the  generation  of  gas. 
This  diaphragm  is  placed  at  the  top  of  tlie  generator,  on 
the  inside,  where  the  gas  pressure  acts  directly  on  it. 
The  diaphragm  is  connected  to  the  feed-valve  rod  in  the 
center,  so  that  as  the  diaphragm  is  forced  upward  by  the 
gas  pressure,  the  water  valve  is  partly  or  wholly  closed. 
It  is  so  arranged  as  to  be  easily  set  for  various  desired 
pressures. 

As  previously  stated,  the  cartridges  are  made  up  of 

alternate  layers  of  calcium  carbide  and  oil-soaked  saw- 
dust. Now  it  is  well  known  that  the  volume  of  lime  into 

which  calcium  carbide  is  converted  by  the  slacking 
process  is  greater 
than  the  volume  of 

the  carbide.  There- 
fore, when  carbide  is 

packed  tightly  in 

cartridges,  as  desir- 
able, the  expansion 

is  liable  to  burst  the 

case,  and  in  some  in- 
stances might  cause 

the  cartridge  to  jam 
in  the  chamber,  as 
well  as  interfere  with 

the  successful  work- 

ing. One  of  the  ob- 
jects then  is  to  so 

make  the  cartridge 
as  to  allow  for  the 

expansion  of  the  con- 
tents. Another  is  to 

prevent  the  oil  from 
coming  in  contact 
with  the  carbide,  as 
this  would  interfere 
with  the  action  and 

decrease  the  gas  out- 
put. To  summarize, 

the  cartridge  compo- 
nents must  be  so  ar- 

ranged as  to  promote 
free  action  of  the 

carbide ;  free  action 
of  the  heat  evolved 
from  the  carbide  on 

the  volatile  substance;  to  prevent  action  of  moisture 
on  the  carbide  layers  not  being  acted  upon  purposely; 
and  to  promote  the  free  discharge  of  the  generated  and 
volatilized  gases. 

All  of  these  points,  as  well  as  a  number  of  others,  have 
been  considered  in  the  makeup  of  the  cartridges,  as 
shown  in  detail  in  Fig.  4.  As  made  at  present  for  com- 

mercial purposes,  there  are  four  sizes  corresponding  to  the 
different  outfits.  The  cartridges  consist  of  a  tin  can 
of  suitable  size,  the  smallest  being  4%  in.  in  diameter 

and  8  in.  high,  weighing  6  lb.  and  having  a  gas-producing 
capacity  of  25  cu.ft.,  sufficient  to  supply  a  welding  torch 
from  four  to  five  hours.  The  largest  size  is  9%  in.  in 
diameter  and  16  in.  high,  weighing  40  lb.  This  has  a 
gas  production  of  300  cu.ft.,  or  eight  times  the  capacity 
of  the  smallest  size  previously  mentioned. 

Eeferring  now  to  the  illustration,  a  cylindrical  screen 
A  is  first  placed  in  the  can  to  be  filled  and  then  a  layer 
of  carbide  is  placed  in  the  bottom  of  the  can  around  the 
screen  tube.  An  unglazed  cardboard  disk  B  is  next  placed 
on  top  of  the  carbide.  A  spacer  C,  made  of  thin  metal 

bent  so  as  to  lie  edgewise,  is  placed  on  top  of  the  card- 
board and  then  a  disk  of  screen  is  put  over  it.  Sawdust 

impregnated  with  crude  oil  in  a  cloth  "sack"  made  of 
two  cloth  disks  sewed  together  is  laid  on  the  screen.  On 
this  is  another  screen,  then  a  spacer  and  a  cardboard 

disk,  and  so  on  to  the  top,  ending  with  a  sack  of  oil- 
soaked  sawdust  covered  with  a  piece  of  screen  that  has  no 
hole  in  the  center  for  the  cylindrical  tube.  The  end  of 

the  can  is  closed  with  a  cover  for  handling,  which  is  re- 
moved before  placing  in  a  generator. 

As  previously  mentioned,  the  water  feeding  in  through 
the  valve  in  the  cartridge  chamber  drips  down  through 

the  cylindrical  screen  tube  and  starts  slacking  of  the 
lower  layer  of  carbide,  the  heat  of  which  vaporizes  the  oil 
in  the  sack  above  it.     The  cardboard  disks,  while  strong 
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enough  to  hold  the  layers  firmly  in  place  while  dry,  begin 
to  soak  up  as  soon  as  the  feeding  starts,  and  consequently 
become  soft,  so  as  to  give  way  under  the  pressure  of 
the  expanding  carbide,  allowing  it  to  be  forced  into  the 
spacing  between  the  carbide  and  the  oily  sawdust.  This 
space  is  so  calculated  as  to  keep  the  various  layers  firmly 
in  place  until  the  cartridge  is  exhausted.  Another  thing 
is  that  as  any  liberated  steam  or  water  vapor  must  pass 
through  the  absorbent  cardboard  as  well  as  the  oil,  before 
it  reaches  the  next  layer  of  carbide,  action  of  the  steam 
on  the  carbide  above  is  prevented.  This  insures  that 
the  respective  layers  of  carbide  will  not  be  acted  upon 
until  the  water  becomes  level  with  tliem  in  turn.  In 

consequence,  a  cartridge  can  remain  in  a  generator  a 
long  time  without  becoming  spent.  The  screen  disks  on 
top  and  bottom  of  each  layer  of  oily  sawdust  furnish 
efficient  volatilization  and  egress  of  the  gas. 

By  the  method  of  producing  thermalene,  the  heat 
evolved  by  the  generation  of  acetylene  is  absorbed,  at 
the  place  of  generation,  in  tlie  production  of  the  oil  gas. 
This  utilization  of  heat  serves  to  keep  the  temperature 
down,  since  the  heat  generated  is  used  and  dissipated  by 
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the  latent  heat  of  the  oil,  so  that  radiation  and  absorption 
by  water  is  not  necessarily  depended  upon.  The  gas 
combination  that  results  passes  out  through  the  T-pipe 
ends  and  bubbles  up  through  the  water  into  the  upper 
part  of  the  generator.  The  low  temperature  causes  the 
impurities  to  drain  back  into  the  chamber,  from  which 
they  are  easily  removed.  The  layers  of  carbide  and  oily 
sawdust  are  so  proportioned  as  to  cause  only  the  vapor- 

ization of  the  lighter  oils,  such  as  benzine,  naphthalene, 
kerosene  and  the  like.  The  temperature  is  not  high 
enough  to  vaporize  the  tar  oils,  as  these  are  heavy  and 
give  a  deposit  of  lampblack.  These  heavy  oils  are  there- 

fore not  utilized,  but  remain  in  the  cartridge.  The 
temperature  in  the  cartridge  is  maintained  between  300 

and  300  deg.  C.  (390  to  .570  deg.  F.),  depending  upon 
the  rapidity  with  which  the  gas  is  being  used  and  the 
amount  which  is  generated  and  delivered.  It  is  not 
intended  that  an  actual  boiling  take  place  at  any  time, 
for  if  the  temperature  is  too  high  there  will  be  a  vapor- 

ization of  the  heavy  oils,  causing  dcjwsits  in  the  pipes 

FIG.    5.    PART   OF   TESTING   LABORATORY 

and  also  an  increase  in  the  impurities.  The  gases  pass- 
ing through  the  pipes  cooled  by  the  water  of  the  generator 

are  kept  between  60  and  70  deg.  F.  In  the  passage 
through  the  cooled  pipes  the  impurities  are  removed  in 
the  following  manner:  Acetylene  has  a  comparatively 
high  specific  heat,  so  that  its  rate  of  cooling  when  pass- 

ing through  the  pipes  is  low.  The  specific  heat  of  oil  gas 
is,  however,  only  one-eighth  of  that  of  acetylene,  so  that 
its  cooling  effect  will  be  eight  times  as  great.  Now  if  the 
two  gases  are  passed  together  along  a  cooling  surface, 
the  temperature  of  low  specific  heat  will  decrease  rapidly 
and  cause  a  rapid  lowering  of  the  temperature  of  the  other 
gas.  This  causes  a  deposit  of  the  vapors  suspended 
therein.  So  this  action  results  in  the  deposit  of  the  sul- 

phur, phosphonis  and  silicon  compounds,  and  of  the 

annnonia.  In  order,  however,  to  bring  about  this  pre- 
cipitation the  temperature  must  be  sufficiently  low — that 

i.s,  as  stated  above,  between  GO  and  70  deg.  F.  If  the 
gas  finally  issuing  from  the  pipes  and  water  was  too 
hot,  the  ini])uritios  would  not  bo  thrown  out. 

In  this  process  the  acetylene  and  oil  gas,  generated  and 
cooled,  will  combine  in  the  pipes  after  the  impurities  are 
removed.  It  is  important,  however,  that  the  impurities 
be  removed  and  the  ])roduct  sufficiently  cooled,  since  no 

real  combination  will  take  place  at  too  high  a  tempera- 
ture. For  iastance,  if  the  water  is  aijove  180  deg.  P. 

the  oil  burns  and  no  proper  combination  results. 

The  combined  gas  produced,  named  therraalene,  pos- 
sesses marked  characteristics  that  distinguish  it  from  oil 

gas;  from  acetylene;  and  from  the  usual  mi.vture  of  the 
two.  The  density  is  higher  than  air,  being  1.1  taking 
air  as  unity.  The  issuing  gas  can  be  seen  to  sink  when 
thrown  through  a  sunbeam.  The  sjiecific  heat  is  low, 
being  a  little  over  one-eighth  of  that  of  acetylene.  Ther- 
maleno  liquefies  at  between  1,400  and  1,500  lb.  pressure 
per  square  inch  at  room  temperature,  and  in  its  liquid 
state  is  nonexplosive  and  stable.  A  very  noticeable  thing 
is  the  odor,  which  is  not  at  all  like  the  odor  of  either  acet- 

ylene or  of  oil  gas,  but  is  a  soft,  sweet  smell,  not  strong 
or  oifensive  in  any  way.  The  color  is  white,  but  with  a 
predominating  proportion  of  the  red  and  yellow  parts 
of  the  spectrum,  llie  maximum  flame  temperature  has 
been  found  to  be  alx)ut  6,500  deg.  The  high  density  of 
the  gas  has  a  number  of  advantages.  It  has  more  body 
than  acetylene  and  does  not  need  so  much  oxygen.  More- 

over, it  mixes  better  with  oxygen.  It  does  not  explode  as 
readily  as  acetylene,  so  can  be  mi.xed  with  greater  pro- 

portions of  air.  In  a  Bunsen  burner  it  is  possible  to  mix 
as  much  as  33  per  cent,  of  air  without  causing  a  flare- 
back.  It  can  readily  be  turned  down  without  causing  a 
flareback,  and  it  can  be  used  with  a  Welsbach  mantle 
to  advantage.  The  upper  and  lower  explosive  limits  are 
12  per  cent,  and  30  per  cent.  Less  gas  is  required  for  a 
given  flame  than  with  acetylene  for  the  reason  that  this 
gas  is  denser  and  richer,  resulting  in  higher  efficiency. 

Some  Advantages  of  Thekmalene 

When  used  for  welding  and  cutting,  thermalene  has 
numerous  good  points.  It  does  not  require  an  excess 
of  oxygen,  and  for  this  reason  does  not  absorb  carbon 
from  the  iron.  The  flames,  therefore,  produce  a  soft 

weld,  especially  in  cast  iron.  When  welding  it  is  notice- 
able that  less  sparks  are  thrown  off  than  when  using 

acetylene.  It  can  be  used  at  a  lower  pressure  also,  owing 
to  its  higher  specific  gravity  and  greater  calorific  value. 
Owing  to  the  removal  of  the  various  impurities,  there 
are  no  corrosive  effects  on  fittings,  nor  poisonous  effects. 
It  is  also  for  this  reason  that  there  is  little  or  no  danger 
of  explosion.  Neither  does  the  spent  cartridge  give  off 
explosive  gases,  for  the  reason  that  the  gases  liable  to 
cause  explosion  are  separated  and  drained  off  from  the 

generator  chamber.  Corrosion  of  interior  wall;-,  due  to 
water  action,  is  prevented  by  the  oil  va])or  which  is  al- 
Avays  present  and  forms  a  protecting  and  sealing  effect 
throughout.  Safety  lies  in  the  feature  that  the  pressure 
in  thermalene  apparatus  never  exceeds  the  atmospheric 

pressure  of  15  lb. 
A  corner  of  ilr.  Wolf's  testing  laboratory  is  .shown  in 

Fig.  5.  Here  4  is  a  small  size  generator  and  B  is  an 

oxygen  tank.  On  the  extreme  right  is  a  house-lighting 
outfit  supplying  several  kinds  of  burners.  At  C  is  a 
regular  inverted  light,  60  c.p.,  estimated  to  cost  0.7c. 

to  operate.  At  X>  is  a  blow  torch  and  at  £'  a  calcium 
light.  This  is  made  practically  the  same  as  other  lights 
of  this  character,  a  heating  flame  being  thrown  onto  a 

piece  of  calcium  which  is  heated  to  incandest'enc'C.  A  gas 
plate  with  two  burners  is  shown  at  F.  This  last  gives  as 
good  a  demonstration  of  thermalene  as  any  of  the  other 
apparatus.  The  burners  are  the  usual  perforated  ones, 
and  after  the  gas  is  turned  on  a  single  point  of  long  yel- 

low flame  can  be  made  to  shoot  out  of  one  of  the  holes. 

There  is  no  fla.shing  around  the  burner  of  all  the  outlets. 
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The  torches  used  were  also  designed  by  Mr.  Wolf,  and 
under  all  sorts  of  tests  showed  no  tendency  to  flash  back. 
One  of  the  torches  is  shown  in  Fig.  6.  This  is  the  cut- 

ting and  welding  type.  Another  torch  designed  for  cut- 
ting circular  pieces  is  shown  in  Fig.  7.     An  adjustable 

there  will  be  only  burnt  gas  in  the  restricted  channel  and 
around  the  oxygen  tip.  Now  since  only  pure  oxygen  is 
discharged  from  the  nozzle  of  C,  this  oxygen  will  cool 
and  blow  out  the  flame.  The  result  is  that  the  flame  will 

die  out  in  the  restricted  channel  between  the  gas  and 

FIG.  6.    WELDING  AND  CUTTING  TORCH FIG.   7.    TORCH  FITTED  FOR  CUTTING   CIRCLES 

center  A  is  placed  in  a  punch  mark,  and  then  the  torch 
is  slowly  wheeled  around  the  circle,  cutting  the  metal  as 
it  goes. 

The  construction  of  these  torches  is  shown  in  detail 

in  Fig.  8.  Here  the  oxygen  enters  at  A  and  the  ther- 
malene  at  B.  The  oxygen  nozzle  is  at  C.  Screens  are 
placed  at  D.  One  of  the  great  troubles  with  torches  is 
the  fact  that  frequently  a  flashback  will  occur,  reaching 
the  oxygen  nozzle  in  the  gas  chamber.  Here  a  cutting 
flame  would  be  formed  which  would  burn  out  the  entire 

copper  tip.  In  the  type  of  torch  shown  this  does  not  oc- 
cur. By  referring  to  the  illustration  it  will  be  seen  that 

the  gas  chamber  is  comparatively  large,  while  the  orifice 
leading  from  the  gas  chamber  to  the  mixing  chamber  is 

restricted  and  elongated.  This  orifice  is  enlarged  abrupt- 
ly to  the  mixing  chamber  in  the  nozide,  so  as  to  form 

sharp  corners  at  E.    The  mixing  chamber  gradually  con- 

O'j/gg"  ̂  

FIG.    8.    DETAILS  OF   TORCH 

FIG.    9.    CRANK   WELDED    IN   AMMONIA    COMPRESSOR 

tracts  to  tlie  outer  opening  in  the  nozzle.  As  a  result, 
if  a  flashback  should  occur,  it  will  cause  a  whorl  or  eddy 
at  the  shoulder  E,  which  in  itself  will  prevent  the  flame 
from  running  back  through  the  restricted  channel. 
Moreover,  such  propagation  of  the  flame  into  the  mixing 
chamber  will  cause  the  gas  in  the  chamber  to  be  pressed 
back  by  the  increased  expansion  and  pressure,  so  that 

FIG.    10.     NINE    DEFECTIVE    RIBS   FILLED    UP 

mixing  chambers,  so  that  a  cutting  flame  is  never  formed 

at  the  oxygen  nozzle.  It  is.necessarv',  however,  that  these 
parts  should  be  properly  proportioned  to  obtain  the 
desired  results. 

For  various  cutting  and  welding  purposes  twelve  sizes 
of  tips  are  made  to  be  screwed  into  the  torch  bodies. 
These  tips  run  from  2  to  4  in.  in  length,  and  the  outlets 



August  10,  1916 AMERICAN    MACHINIST 

vary  from  the  size  of  a  No.  80  to  No.  33  drill.  All  have 

^-in.  wrench-holds  on  them  for  screwing  into  the  torch 
bodies. 

The  table  will  furnish  a  good  idea  of  the  amount  of 
thermalene  and  oxygen  used  per  hour  for  different  thick- 

nesses of  metal,  the  torch  being  fitted  with  the  proper 
nozzle  in  each  case. 

TABLE  OF  QUANTITIES  OF  THERMALENE  AND  OXYGEN  USED  IN 
WELDING  OPERATIONS  PER  HOUR 

Thick-  Consump-  Consumption  Oxygen 
neas  of                 tion  of  of  Oxygen  Pressure, 
Metal  Thermalene,  with  Therma-  with  Therma- 

Tip  No.             in  Inches  '       Ft.  lene,  Ft.  lene,  Lb. 
1             Ato  A                     2,15  2,55  1.0 
2                A  to  A                     3.32  3  99  2J  to  3 
3           Atol                      5.51  6  52  3    to  3J 
4                i  toA                     8.29  10.11  3ito4J 
5           A  to  A                   11.78  14  21  fi    to5j 
6            AtoA                   16.48  20  10  6}  to  71 
7           Atol                   2140  27.51  10    toll 
8            i   to  I                    25  00  35.01  U    to  12 
9            I   to  J                    33.60  64.21  15 
10    J   to  U  48.05  75  30  20  to  22 
11           IJtolf  70  35  101  62  25to28 
12           l|to2  91.10  159.20  25  to  30 

Two  examples  of  large  work  done  with  thermalene  are 
shown  in  Figs.  9  and  10.  In  these  pieces,  the  fact  that 
strong,  soft  welds  could  be  produced  was  of  especig,! 
advantage. 

By  W.  Eockwood  CoxovEiif 

In  selecting  the  head  foremen  of  departments  it  is 
obvious  that  broad-gage  men,  in  the  fullest  sense  of  the 
word,  are  required  to  fill  these  positions.  The  successful 
foreman  must  not  only  have  had  a  broad  training  in  shop 
mechanics,  but  he  must  be  well  trained  as  an  executive. 
He  needs  to  bring  to  his  position  an  extensive  experience, 
a  knowledge  of  human  nature  and  a  large  degree  of 
competency  in  supervising  and  handling  productive  labor. 
It  is  sometimes  advisable  to  train  men  from  the  ranks  of 

workmen  to  fill  the  position  of  assistant  foremen;  but 

these  men  do  not,  as  a  rule,  measure  up  to  the  require- 
ments of  the  position  of  head  foreman,  and  the  manufac- 

turer is  often  compelled  to  select  the  latter  from  those 
who  have  received  a  good  experience  and  training  in  this 
capacity  in  other  shops. 

It  is  necessary,  if  we  are  to  secure  the  highest  degree 

of  eflSciency  in  shop  processes,  that  the  foreman  and  his 
assistants  exhibit  at  all  times  a  spirit  of  loyal  cooperation 
with  the  management.and  nil  in  executive  authority  under 

them.  There  must  be  a  complete  understanding  of  in- 
structions and  sympathy  with  the  plan  and  scope  of 

manufacturing,  to  secure  the  best  productive  results.  The 
foreman  should  not  be  satisfied  with  giving  a  portion  of 

his  energies  in  return  for  the  salary  paid  him ;  he  should 
seek  to  make  himself  more  valuable  to  his  employer  as 

time  goes  on  and  to  accomplish  more  than  the  termy  of 

his  contract  call  for.  Assuming  that  his  salary  is  rea- 
sonably liberal  and  just,  is  sufficient  to  provide  proper 

comforts  in  life  and  to  afford  satisfaction  and  inspiration 

in  the  pur.'juance  of  his  duties,  it  should  not  be  necessary 

to  pay  him  an  additional  premium  or  profit  at  stated 

intervals  in  order  that  he  assume  the  full  respon- 

sibility of  his  position  and  give  his  utmost  endeavor 

in  loyally  striving  to  advance  the  interest  of  the  company 

by  which  he  is  employed.  He  should  in  like  manner  exact 

the  same  degree  of  loyal  cooperation  from  his  assistant 

•Prepared  for  the  author's  forthcoming  book  on  "Industrial 
Economics."      CopyriRht,    1916,   Hill    Publishing   Co. 

tFactory  economist,  General  Electric  Co. 

foremen  and  all  others  under  him  having  to  do  with  the 
productive  and  expense  labor  forces  of  the  shop. 

It  is  evident  that  neither  the  manager  of  a  plant  nor 
the  division  superintendent  can  know  and  follow  all  the 
manufacturing  details  of  each  individual  department.  It 
is  here  that  the  function  of  the  foreman  and  his  assist- 

ants is  clearly  indicated.  Their  duty  is  not  only  to  secure 
a  high  standard  of  quality  in  the  product  of  their  depart- 

ment, but  also  to  secure  the  largest  production  possible 
at  a  reasonably  low  factory  cost.  If,  on  the  other  hand, 
the  foreman  is  to  act  only  in  the  capacity  of  a  business 
executive,  to  adopt  and  put  into  practice  the  systems  of 
books,  he  has  lost  in  a  great  measure  his  original  identity 
as  a  person  of  mechanical  skill  and  inventive  genius  whose 
natural  function  was  to  devise  tools  and  special  methods 
for  obtaining  the  best  product  possible  from  every  machine 
tool  and  from  every  employee,  within  the  limits  of  rea- 

son and  judgment. 

Need  of  Efficient  Methods  and  Processes 

WTien  we  seriously  consider  the  fact  that  every 
machine  tool  and  every  foot  of  floor  and  bench  space 

represent  valuable  and  costly  investment,  it  naturally  fol- 
lows that  one  of  the  first  and  chief  duties  of  the  foreman 

is  to  see  that  every  efficient  method  or  process  is  put  into 

practice  which  will  earn  the  greatest  return  on  each  dol- 
lar invested.  As  an  illu.stration,  it  should  not  be  necessary 

to  hire  efficiency  specialists  to  point  out  to  the  foreman 
of  average  intelligence  that  he  can  grind  many  surfaces 

of  castings  sufficiently  accurately  and  well  to  pass  inspec- 
tion at  one-third  to  one-fourth  the  cost  of  facing  them  on 

the  lathe.  Nor  should  we  expect  to  find  a  workman  finish- 
ing on  the  planer  or  shaper  surfaces  that  could  be  done 

more  rapidly  in  the  lathe  or  on  the  grinder.  But  the 
numerous  instances  of  this  nature  in  almost  every  factory 

point  to  the  fact  that  there  is  something  needing  adjust- 
ment in  the  routine  management  of  the  shop  department. 

There  is  a  more  or  less  wide  range  of  adaptability  of 
various  classes  of  machines  to  the  various  classes  of  me- 

chanical work,  and  this  is  clearly  one  of  the  phases  of 
departmental  supervision  in  which  the  judgment  and 
experience  of  the  foreman  and  his  assistants  should  be 

plainly  visible  at  all  times. 
It  is  manifestly  good  shop  practice  that  a  piece  of  work 

should  not  be  placed  on  a  given  machine  (except  in  cases 
of  emergency)  until  the  question  of  economic  adaptability 

is  considered.  In  a  large  percentage  of  factories  through- 
out the  country  the  expensive  practice  still  prevails 

wherein  the  castings  follow  the  time-worn  route  and 
custom.  When  brought  onto  the  shop  floor  from  the 
foundry,  the  lalior  gang  delivers  the  castings  to  the  lathe 

or  planer  or  shaper,  as  the  case  may  be,  as  it  has  previ- 
ously been  accustomed  to  do.  The  job  card  is  issued  by 

a  clerk,  with  the  usual  routine  operation  or  operations, 
and  the  machine  hand  performs  the  work  as  he  has 
repeatedly  done  for  months  and  possibly  years  before. 

Giving  Workman  a  Job  fob  Which  He  Is  Adapted 

The  adaptability  of  the  workman  to  his  work  may  be 
said  to  be  of  almost  as  vital  importance  as  the  adapt- 

ability of  a  machine  tool  to  an  individual  or  special 

operation.  This  is  at  least  relatively  true.  A  workman 

who  has  proved  only  a  partial  success,  or  even  a  failure, 

on  one  line  of  work  will  in  frequent  instances,  if  trans- 
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ferred  to  another,  not  only  prove  efficient  in  his  new 
rluties,  but  discover  in  himself  some  degree  of  inventive 

genius;  and  if  given  opportunity,  he  will  go  on  develop- 
ing this  quality  to  the  advantage  of  both  his  employer  and 

himself.  Manufacturers  in  general  are  not  giving  this 

subject  the  full  consideration  that  it  merits.  In  studi- 
ously following  out  our  present-day  theories  of  scientific 

methods  of  manufacturing  we  are  bringing  about  a 
condition  that  may  prove  most  unhealthful  in  its  reaction. 

So  long  as  the  workman  produces  a  reasonable  daily  out- 
put and  his  product  is  passed  by  the  inspector,  we  have 

little  concern,  as  a  rule,  about  his  personal  identity.  We 
are  thus  losing  a  valuable  asset  in  the  thinking  powers 
and  inventive  genius  of  the  individual  employee.  We  are 

supplying  him  witli  everything  needed  in  his  work — even 
to  brains.  We  are  making  of  him  a  specialized  machine, 
a  tool  for  the  performing  of  a  definite  meclianical  process, 
as  specifically  so  as  any  other  tool  in  the  shop  equipment. 

In  doing  this  we  are  losing  the  cooperation  of  his  inven- 
tive faculties  and  paying  the  price  of  our  unscientific 

wisdom  out  of  the  other  hand. 

In  manufac^turing,  as  in  other  lines  of  commercial 
undertaking,  we  are  compelled  to  look  to  the  individual 
workman  for  a  large  measure  of  efficiency  in  productive 
processes.  He  is  a  potent  factor  in  all  successful  business 

operations.  Upon  his  skill  and  energy  depend  the  eco- 
nomic labor  basis  of  factory  costs  and,  in  no  small  degree, 

the  measure  of  profit  to  be  derived  from  the  factory's 
product.  Into  all  our  computations,  either  of  product 
manufactured  or  of  estimated  cost  on  new  business,  into 
the  plans  for  additional  buildings,  extension  of  floor  areas 
or  purchase  of  tool  equipment  he  enters  as  an  important 
governing  factor  through  the  modicum  of  his  personal 
labor. 

Value  of  Confidence  ano  Cooperation 

If  we  are  to  secure  the  highest  degree  of  efficiency  of 
the  working  force  of  the  factory,  we  must  first  gain  the 
confidence  and  cooperation  of  the  individual.  The  pro- 

gressive manager  is  already  beginning  to  perceive  and 
recognize  the  truth  of  this  statement  and  is  working 
toward  this  end.  The  workingman  must  be  made  to  feel 
and  understand  that  he  is  a  living,  human  factor  in  the 
success  of  the  business.  He  must  be  led  away  from  the 

idea  that  the  company's  interest  in  him  is  the  same  in 
nature  and  degree  as  in  the  machine  that  he  operates. 
As  soon  as  he  learns  that  he  is  respected  as  an  individual, 
human  personality  by  his  employer,  he  will  not  only  begin 
to  respect  himself  and  his  task  in  life,  but  also  the  com- 

pany by  whom  he  is  employed. 
Protection  from  injury,  proper  sanitary  conditions, 

health  and  contentment  in  employment,  the  satisfaction 

and  comfoi't  derived  from  a  liberal  scale  of  wage  are  all 
elements  affecting  the  producing  power  of  the  individual 
cm]iloyee,  which  are  more  and  more  coming  to  be  looked 

upon  by  the  thinking  manufacturer,  not  as  undemonstra- 
ble  theories,  but  as  potent  factors  in  the  securing  of 
better  efficiency  among  his  working  forces.  Not  alone 
this.  These  matters  have  a  direct  economic  bearing  on 

the  year's  expense  incurred  by  accident  and  sickness  and 
on  the  maintenance  of  the  factory's  tool  equipment.  It 
is  evident  that  in  conjunction  with  these  helps  the  intel- 

ligent cooperation  of  the  workman  can  be  better  secured 
by  providing  him  with  the  modern  types  of  tools  having 
the  various  features  of  improved  control,  change  of  feed. 

speed  and  adjustment  than  by  setting  up  before  him  an 
array  of  special,  formulated  studies  intended  to  demon- 

strate that  he  can  increase  his  output  with  the  antiquated 
equipment  with  which  he  is  already  provided. 

Coexistent  with  a  low  degree  of  efficiency  will- be  found 
unscientific  and  uneconomical  practices  in  the  shop.  Do 
these  conditions  prevail  in  so  many  factories  throughout 
the  country  because  the  manager  does  not  read  a  sufficient 
number  of  books  on  scientific  management  or  does  not 
study  sufficiently  the  theories  of  shop  efficiency?  Is  it 
becau.se  he  docs  not  employ  a  speeiali-st  to  point  out  to 
the  department  foreman  and  his  assistants  improvements 
in  processes  and  methods,  which  he  rightly  expects  to  be 
devised  and  put  into  practice  by  men  whose  position  pre- 

supposes not  only  executive  ability,  but  also  the  capacity 
for  careful  insight  and  intelligent  investigation? 

Tendency  of  Foremansiiip  Toward  Executive  Work 

There  are  evident  indications  of  a  growing  tendency 
for  the  position  of  foreman  in  the  modern  factory  to 
resolve  itself  into  one  chiefly  of  an  executive  nature.  It 
is  obvious  that  the  head  of  the  shop .  department  mu.st 
carefully  look  over  the  orders  and  engineering  notices, 
production  schedules  and  instructions  that  he  receives; 
he  must  know  something  about  the  work  being  turned 
through  on  work  cards,  as  well  as  keep  in  touch  with  the 
amount  of  rejected  work  reported  through  the  inspection 
office,  if  he  would  be  posted  on  what  is  going  on  in  his 
department.  It  is  also  plainly  the  duty  of  both  himself 
and  his  assistants  to  see  that  the  employees  under  their 
charge  are  punctual  in  attendance;  that  the  men  are 
reasonably  clean  in  person  as  well  as  about  their  benches 
and  machines;  that  they  keep  their  tools  in  an  orderly 
manner  and  report  any  damage  or  breakage  immediately 
to  their  superior;  that  they  are  diligent  and  faithful  in 

their  work  and  also  that  they  are  given  opportunitj'  to 
advance  and  improve  along  the  specific  lines  in  which 
their  adaptability  or  genius  appears  most  clearly  indi- 

cated. All  these  things  are  admittedly  essential  to  suc- 
cessful departmental  management,  but  in  consistently 

following  out  these  requirements  of  good  foremanship  the 
other  elements  of  successful  supervision  should  not  be 
lost  sight  of  or  left  entirely  to  the  care  of  the 

specialist. 

SSeel  AuaSomaoIbal©  Gears 

Automobile  gears,  which  are  pushed  to  the  limit  of 

strength,  require  particular  heat-treatment.  These  are 
made  of  chrome-nickel  steel  containing  not  more 
than  25  points  of  carbon.  They  are  carbonized  and 
allowed  to  cool,  then  reheated  to  1,600  deg.  F.  and 

quenched  in  oil,  which  rfefines  the  core,  reheated  again  to 
1,400  deg.  F.  and  quenched  in  oil  to  harden  and  refine 
the  case.  Sometimes  the  hardness  is  let  down  in  an  oil 

bath  after  this  by  heating  in  the  bath  to  from  300  to  400 

deg.  F.,  to  toughen  the  case.  The  wood-charcoal-barium- 
carbonate  mixture  is  the  best  to  use  for  nickel  and  chrome- 
nickel  steel  carbonizing.  A  mixture  of  60  parts  of  wood 
charcoal  and  40  parts  of  barium  carbonate  is  the  best 
for  this  purpose.  The  material  should  be  pulverized  into 
grains  the  size  of  a  pea. 
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G^fflnpiiioim  imi  tllhe  SmmaHIl 
By  John  H.  Van  Deventek 

SYNOPSIS — A  Dave  Hope  story,  in  tvhich  the 
attempt  is  made  to  isolate  the  germ  of  success. 

Dave  was  quite  busy  when  I  called  at  his  shop  last 
week.  He  has  been  making  an  addition  to  his  equip- 

ment in  the  shape  of  two  plain  millers  and  a  universal 

grinder.  As  a  result  he  has  had  to  do  considerable  schem- 
ing to  get  the  new  machines  into  the  shop  without  dis- 

carding an  equal  number  of  old  ones,  the  shop  being 
what  one  would  call  well  filled  before  the  arrival  of  these 

acquisitions.  Finally  he  had  succeeded,  moving  and 
shifting  most  of  the  old  machine  tools;  gaining  an  inch 
here  and  a  foot  there  by  so  doing. 

"Funny  thing  about  a  shop,"  exclaimed  Dave,  as  he 
proudly  surveyed  the  result  of  his  planning,  or  rather 

juggling.  "Tliere's  always  room  for  just  one  more  ma- 
chine in  it.  Sometimes  you'd  swear  there  wasn't,  b\it 

after  you  get  to  scheming  and  shifting,  it  slips  in  as 

easy  as  a  kid  into  a  movie  show." 
"If  that  is  so,  Dave,  why  is  it  that  shops  sometimes 

move  to  larger  quarters?"  I  inquired. 
Why  Some  Machine  Shops  Move 

"The  shops  that  move  are  not  the  ones  that  buy  a 
single  machine  tool  at  a  time,"  explained  Dave.  "If  you 
have  a  crowded  shop,  you'll  scheme  considerable  to  get 
one  more  machine  into  it;  but  if  there's  three  or  four 
of  them  at  once,  it  strikes  you  as  easier  to  move  than 

to  work  out  such  a  Chinese  puzzle."  At  this  juncture, 
Dave  walked  over  to  the  millwright  who  was  preparing 
the  overhead  works,  and  gave  him  a  few  directions. 

"Let's  go  into  the  office  and  have  a  smoke,"  he  sug- 
gested on  returning.  "I've  been  looking  at  those  blamed 

machines  until  I'm  crosseyed  and  dizzy." 
After  the  cigars  were  well  lighted,  and  Dave  had  as- 

sumed his  customary  pose  of  comfort,  with  his  feet 
higher  than  his  head,  I  broached  the  object  of  my  visit. 

"I  want  your  ideas  on  what  it  is  that  makes  a  man  suc- 
cessful, Dave,"  said  I,  "and  perhaps  if  they  are  original 

and  illuminating,  we  will  print  them  in  the  American 

Machinist."  At  which  Dave  properly  looked  pleased  and 
impressed.  I  have  a  notion  that  he  likes  to  see  his  views 
in  print. 

"I've  given  considerable  thought  to  that  subject,"  said 
Dave  reflectively,  "as  no  doubt  has  every  man  who  comes 
in  contact  with  men  and  tries  to  size  up  their  strong 

and  weak  points.  But  first,  let's  make  it  clear  what 
you  mean  by  success — not  just  making  money,  I'm  sure." 

Success  Not  the  Same  Thing  as  Some  Think 

"No,  indeed,  Dave,  there  are  a  lot  of  most  miserable 
failures  who  have  succeeded  in  filling  their  pockets  with 
money,  just  as  a  successful  hog  noses  the  others  away 
from  the  trough  and  stuffs  himself  with  garbage.  But 

that's  not  the  kind  of  success  I  mean.  It's  the  ability 
to  do  something  worth  while,  either  on  a  small  or  a 
large  scale;  to  become  a  first-class  toolmaker  or  a  crack- 
a-jaek  lathe  hand  or  a  real  captain  of  industry.  In  all 
of  these  cases  it's  the  same  germ,  the  only  difference  being 
that  it  bites  some  people  harder  than  others." 

"I  get  you,"  said  Dave.  "There's  an  old-fashioned 
word  that  fits  that  germ  to  a  dot,  according  to  my  way 

of  thinking.  It's  gumption.  If  a  man  iiasn't  got  it  he 
needn't  worry  about  dying;  he's  a  dead  one  already. 
But  a  man  that  has  gumption  is  only  dead  once,  and 
then  his  gumption  is  likely  to  live  quite  a  while  after 
him.  In  my  experience,  one  man  with  it  to  nine  men 
without  is  a  fair  average  in  the  ordinary  shop,  although 

I've  been  in  some  where  there  apparently  wasn't  any 
of  that  commodity  in  stock,  even  in  the  office.  WTien  a 

man  has  gumption  you  can't  keep  him  down.  He  isn't 
the  kind  that  waits  for  opportunity  to  knock  on  his 
door — no,  indeed — he  gets  up  before  daylight,  jumps  on 
his  mustang,  and  scouts  around  until  he  crosses  oppor- 

tunity's trail  (and  it's  surprising  how  easy  it  is  to  run 
across  it  when  you  go  out  to  look  for  it).  First  thing 
you  know  he  has  a  rope  around  her  neck,  and  by  nine 
a.m.  he  has  her  back  in  the  office  and  fairly  tamed. 

It's  a  cinch  that  opportunity  isn't  going  to  get  a  chance 
to  knock  on  many  doors  in  that  neighborhood  as  long 
as  this  live  wire  lives  in  the  district!" 

"Think  gumption  can  be  acquired,  Dave?"  I  asked. 
"Not  all  of  a  sudden,"  he  replied  emphatically.  "I 

once  worked  alongside  of  a  fellow  who  thought  he'd  like 
to  cultivate  some  of  it  in  order  to  raise  his  pay.  He 
saw  an  advertisement  in  one  of  the  monthly  magazines 
about  a  book  or  a  course  or  something  of  that  kind  to 
improve  will  power  and  concentration.  So  he  fell  for 
the  price  of  the  course  and  studied  it  nights  and  Sun- 

days. After  a  month  or  two  he  told  me  he  had  passed 
the  official  examination  and  had  received  a  diploma,  and 
that  he  intended  to  use  his  powers  on  the  boss  that  morn- 

ing and  get  a  raise.  He  said  that  I  could  watch  the 
proceedings  and  see  how  easy  it  is  to  accomplish  difficult 
things  when  you  know  how. 

Working  the  Concentration  Scheme 

"Every  time  the  boss  came  in  sight  that  morning,  this 
big  dub  kept  his  eyes  glued  on  him  and  made  the  most 
horrible  faces.  I  could  see  it  was  beginning  to  have 
an  effect  after  an  hour  or  two,  but  not  the  kind  that 

Jack,  my  shopmate,  had  anticipated.  After  a  while  he 

came  over  to  me.  'I  have  him  going,'  he  whispered,  'next 

time  he  comes  past  I'll  finish  the  job!' 
"Pretty  soon  along  came  the  boss,  not  looking  any 

too  pleasant,  and  as  soon  as  he  reached  Jack's  machine. 
Jack  threw  off  the  power,  stepped  out  into  the  aisle  and 
fixed  him  with  a  horrible  glare.  I  was  in  a  good  posi- 

tion to  see  the  expression  on  his  face  and  he  sure  did 
look  like  a  crosseyed  gorilla  with  the  toothache,  bent  on 

murder.  I  wasn't  a  bit  surprised  when  the  boss  swung 
and  landed  right  and  left  with  both  fists  square  in  the 

middle  of  that  map  of  misery !  That's  as  near  as  Jack 
came  to  getting  a  supply  of  gumption  by  mail,  and 

it's  about  as  close  as  any  one  else  ever  will,  either. 
"I  ran  across  a  good  illustration  of  gumj)tion  last  week 

in  Cleveland,"  continued  Dave,  "but  it  was  the  home- 
grown, not  the  transplanted  or  imported  variety.  This 

was  in  Old  Bill  Rice's  shop.  I  happened  to  drop  in 
to  see  him  on  a  matter  of  business  just  at  the  time  the 

old  man  was  giving  his  son  an  object  lesson  in  follow- 
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ing  father's  footsteps.  They  had  just  conic  through  an 

eight  weeks'  strike,  one  of  the  concessions  made  to  the 
men  being  an  hour  a  day  off  the  working  time  with  no 

reduction  in  wages.  Old  Bill  was  catechising  his  son 

with  the  idea  of  drawing  out  his  views.  'Well,  son,' 

said  he,  'you've  been  to  eolledge  and  learned  to  figger 

and  do  proportion  an'  sech  things,  and  now  here's  a 
chance  to  put  your  stock  of  knowledge  to  use  in  a  prac- 

tical way.  Here  we've  been  gettin'  out  twelve  engines 

a  week  with  forty  men  workin'  ten  hours  a  day.  Now 
the  hours  are  reduced  to  nine  a  day.  Can  ye  figger  out 

what  the  output  had  ort  to  be?' 
"The  young  fellow  bit  at  it  like  a  pickerel  does  at  a 

frog.     'That's  easy  dad,'  says  he,  'the  answer  is  10.8.' 
"'And  how  do  you  arrive  at  that  result?'  asks  the  old man. 

"'By  simple  proportion,  dad,'  answers  the  boy. 
"'You're  dead  wrong,'  says  old  Bill,  'the  answer  is 

thirteen  a  week  by  simple  gumption,  and  if  you  don't 
believe  it  you  watch  me  work  out  that  answev  on  that 

pack  of  rapscallions  out  in  the  shop !' 
"Which,"  remarked  Dave,  "shows  that  gumption  can 

not  be  transferred  as  part  of  an  educational  process, 

since  it  often  successfully  overturns  the  best  established 
laws  of  science  and  mathematics! 

Here's  Where  Webster  Is  Wrong  for  Once 

"Another  strange  thing  about  it,"  continued  Dave, 
"is  that  a  man  does  not  have  to  be  what  you'd  call  smart 

in  order  to  have  gumption.  Webster  says  it's  one  and 
the  same  thing,  but  I'm  ready  to  go  to  the  mat  at  any 
time  with  him  on  this  question.  One  of  the  most  suc- 

cessful fellows  I  ever  knew  was  Sam  Pettingill,  of  the 

Harvester  works.  He  didn't  know  a  cussed  thing  him- 

self, and  knew  that  he  didn't,  but  he  always  knew  where 
to  find  somebody  who  did  know  just  what  was  necessary. 

As  a  result,  he's  wearing  purple  and  fine  linen  today 
and  is  a  director  in  some  forty  corporations.  He's  a 
valuable  man,  not  because  of  what  he  knows,  but  because 
of  what  those  that  he  knows  know.  Sounds  kind  of 

complicated,  but  it's  really  simple,  and  it's  a  system  that 
can  be  adopted  by  a  good  many  others  who  will  never 

become  corporation  directors  in  any  other  way." 
"How  much  connection  is  there  between  patience  and 

gumption,  Dave?"  I  inquired,  with  the  purpose  of  draw- 
ing him  out  on  the  subject  from  another  viewpoint. 

"No  connection  at  all,"  said  Dave  emphatically.  "In 
fact  the  two  qualities  don't  often  go  together.  Patience, 
to  my  way  of  thinking,  is  a  negative  sort  of  virtue  any- 

way, a  very  common  variety  being  called  laziness.  A 
coon  loafing  on  the  levee  at  New  Orleans  has  got  more 
of  this  patience  stuff  than  enough  for  six  ambitious  men ; 
while  a  mud-turtle  on  a  log  can  give  a  coon  cards  and 
spades  on  the  subject.  The  only  thing  that  can  beat  a 

mud-turtle  for  patience  is  an  arctic  explorer,  '\\niat  gets 
me  is  the  high  regard  that  most  people  and  the  Govern- 

ment in  particular  have  for  patience,  and  the  low  esteem 
in  which  they  hold  gumption.  I  have  a  couple  of  ex- 

amples in  mind  that  will  make  this  clear. 

"Peary  discovered  the  North  Pole,  or  at  least  he  says 

he  did,  although  he  didn't  bring  back  a  piece  of  it  to 
prove  his  statement.  The  process  consisted  in  getting 
aboard  a  boat  furnished  by  the  Government  and  filled 
with  eatables  from  the  same  charitable  source,  and  then 
letting  her  drift  for  several  years  in  an  ice  pack  until 

she  came  withim  walking  distance  of  the  pole.  If  you 
can  tell  me  a  job  that  requires  more  patience  and  less 

gumjjtion,  I'd  like  to  know  about  it.  Peary  was  used  to  it, 
however,  as  he  had  been  after  the  pole  at  the  Govern- 

ment's expense  ever  since  he  was  big  enough-  to  tote 
shoulder  straps  and  carry  a  Government  pay  envelope. 
Finally  he  got  the  pole  and  copyrighted  it  and  published 
it  and  got  rich  out  of  it  and  was  made  an  Admiral  on 

account  of  it.  If  any  one  ever  had  a  monopoly  of  any- 
thing, Peary  had  it  on  the  North  Pole ;  and  no  one  ever 

prosecuted  him  under  the  Sherman  act  on  account  of 
it  either.  I  wish  that  some  one  would  tell  me  what  good 
finding  this  climax  of  desolation  ever  did  any  one  except 
Peary,  or  why  the  Government  should  iindenvrite  the 
expense  of  acts  of  patience  where  it  discourages  acts  of 

gumption." 
"How  do  you  mean  'discourages  acts  of  gumption,-' 

Dave?"  I  asked  with  curiosity. 

Succeeding  in  Spite  of  the  Government 

"Ever  hear  of  Tom  Perkins?"  asked  Dave.  Rather 
an  unnecessary  question,  for  everyone  has  heard  of  this 

famous  Captain  of  Industry.  "Well,"-  continued  Dave, 
after  my  nod  of  assent,  "thirty  years  ago  the  police  in 
Chicago  were  kept  busy  interrupting  Tom's  naps  on  the 
])ark  benches.  He  was  a  little  shaver,  and  what  one 
would  call  a  street  urchin — never  knew  whether  he  was 

born  or  just  happened.  For  five  years  he  was  kept  busy 
dodging  cops  and  trying  to  make  a  living  and  the  process 
must  have  bred  considerable  gumption  in  him.  In  some 
way  or  other  he  got  a  jol)  in  a  foundry  at  the  age  of 
thirteen  and  by  the  time  he  was  sixteen  he  had  picked  up 
as  much  as  the  average  molder  learns  in  a  lifetime.  All 
of  this  time  he  had  to  keep  one  eye  open  for  the  truant 
officer  who  wanted  to  make  him  go  to  school  to  leam 

his  A  B  C's  and  other  useless  things  that  Tom  didn't 
care  in  the  least  about. 

"When  he  had  learned  all  he  could  in  Chicago,  Tom 
hopped  a  freight  with  his  belongings  tied  up  in  a  sock 
and  landed  in  a  little  town  in  Pennsylvania.  After  an 
exciting  race  with  a  railroad  detective,  he  reached  a 
foundry  on  the  other  side  of  the  town  and  secured  a 
job  as  molder.  Pretty  soon  he  got  to  be  foreman  and 
before  long  part  owner  of  the  plant;  putting  up  $5,000 

he  had  saved  by  going  without  automobiles  and  silk  un- 
derwear, to  say  nothing  of  meals. 

"Shortly  after  he  had  put  up  the  money  his  partner 
disappeared,  taking  the  cash  resources  along  with  him 
and  leaving  some  heavily  encumbered  plant,  bills,  debts 
and  other  disagreeable  things.  Tom  had  hard  work  to 
keep  out  of  jail  this  time,  but  his  former  experience 
stood  him  in  good  stead  and  he  managed  to  duck  out 
of  town  safely. 

"Well,  to  make  a  long  story  short,  he  tried  again  and 
again,  paying  his  own  bills,  minding  his  own  business, 

helping  to  support  his  country  and  voting  the  Repub- 
lican ticket.  Now  he  is  a  millionaire  many  times  over, 

but  he  seems  to  find  as  little  encouragement  from  the 
Government  as  ever,  for  now  the  Federal  attorneys  are 

laying  awake  nights  figuring  out  some  way  to  dissolve 
him  for  being  a  trust. 

"Yes,  indeed,"  concluded  Dave,  "patience  is  its  own 
reward;  but  gumption  had  l)etter  watch  its  step  if  it 
wants  to  keep  out  of  jail !  But  if  you  are  ever  given  a 

choice  of  the  two,  take  a  supply  of  gumption  every  time !" 
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Mal&iimg  Ssmall  Pirecasnoini  Farts 

By  FitANK  A.  Stanley 

A  few  illustrations  of  operations  on  small  preoision 
parts  for  the  Noiseless  typewriter  are  presented  here- 

with. Fig.  1  shows  a  small  fixture  used  in  a  sensitive 
drilling  machine  for  milling  the  ends  of  ribbon  rams. 

FIG.    1.     A   SMALL,  CAM-MILLING  FIXTURE 

base  block,  which  is  secured  to  the  senfiitive  drilling- 
machine  table,  with  a  guide  surface  at  the  top  in  which 
the  fixture  head  is  adjustably  secured  by  a  gib  and  a 
clamp  plate  with  handle  at  the  front.  The  spindle  that 
carries  the  work  is  rotated  by  hand  by  a  short  crank  at 
the  rear  end,  and  in  unison  with  the  motion  of  rota- 

tion the  spindle  is  given  a  longitudinal  movement  by  an 
internal  cam  corresponding  in  contour  to  the  cam  sur- 

face required  on  the  end  of  the  work. 
The  cam  to  be  milled  is  secured  in  the  fixture  on  the 

end  of  the  spindle  by  a  small  knurled-head  clamping 
stud  that  draws  the  square  end  of  the  small  cylinder 
snugly  against  a  seating  lug  at  right  angles  to  the  face 
of  the  fixture.  When  the  handle  at  the  rear  is  revolved, 
the  small  cam  is  fed  past  the  cutter  teeth  and,  owing  to 
the  action  of  the  master  cam  inside  of  the  fixture,  is 
at  the  same  time  moved  forward  against  the  cutter  dur- 

ing half  of  the  cutting  movement,  and  then  drawn  back 
for  the  cut  on  the  opposite  side.  The  work  is,  of  course, 
fed  quite  slowly  to  the  cut,  but  the  milling  cutter  run- 

ning at  high  speed  enables  the  piece  to  be  machined 
quickly  and  with  accurate  results. 

Grinding  Small  Steel  Kolls 

A  method  of  grinding  small  double  conical  rolls — that 
is,  a  roll  with  a  deep  V-groove  around  the  center — is 
shown  in  Fig.  2 ;  here  a  bench  lathe  with  a  traverse 
spindle  grinder  is  mounted  upon  the  cross-slide.  The 
grinder  attachment  is  swung  around  to  the  necessary  an- 

gle and  the  small  wheel,  which  has  been  dressed  off  to 
leave  a  narrow  cutting  surface,  is  passed  back  and  forth 
across  the  narrow  surface  of  the  work  by  pressure  of  the 
hand  on  the  knob  at  tJie  rear  end  of  the  spindle.  The 
opposite  angle  is  ground  by  reversing  the  work  between 
centers.  This  method  is  a  fast  and  accurate  one  and 

becomes  almost  automatic  as  the  operator  attains 

experience. 
Two  rubber  rolls,  which  are  carried  by  the  adjustable 

fingers  at  the  front  of  the  platen  to  hold  the  end  of  the 
paper  back  as  it  is  fed  forward  through  the  typewriter,  are 
about  y2  in.  long  and  slightly  conical  in  form.  These 
rolls  are  mounted  upon  a  small  steel  spindle  and  are 
finished  to  correct  size  and  taper  in  a  bench  lathe  with 

PIG.  2. grinding  small,  cones  in  the  bench 
lathe 

pig.   3. GRINDING  conical  RUBBER   ROLLS  IN  THE 
BENCH   LATHE 

These  parts  are  J4  i"-  ̂ "  diameter  and  are  made  of  sheet 
slock  blanked  out  and  formed  up  in  punch-press  tools. 
The  cam  surface,  cut  at  one  end,  is  a  double  helix  that 
is  produced  by  the  use  of  a  very  small  milling  cutter 
carried  in  the   drill   chuck.     The  fixture   consists   of  a 

a  grinding  wheel,  as  in  Fig.  3.  Here  again  the  wheel  is 
carried  by  a  traverse  spindle  grinder  set  round  to  the 
necessary  angle  for  producing  the  correct  degree  of  taper. 

A  few  passes  of  the  wheel  suffice  for  finishing  the  rub- 
ber surface  of  these  feed  rollers  as  required. 
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Meilnodls  Usedl  iim  Maclhiiinilinij s^mi 

By  Egbert  Mawson 

SYA^OPSIS — In  this  article  are  shown  tools  for 
machining  an  aeroplane-engine  cylinder.  There 
are  several  interesting  features  about  this  engine, 
which  is  made  in  both  eight-  and  twelve-cylinder 
types,  the  cylinders  being  cast  and  machined  in 
separate  units.  The  engine  is  air  cooled,  and  a 
rather  novel  method  of  supplying  the  air  to  the 
cylinder  is  employed. 

The  Ashnmsen  Manufacturing  Co.,  Providence,  R.  I., 

makes  aeroplane  eight-  and  twelve-cylinder  power  plants. 
The  engine  is  air  cooled,  and  the  tools  for  machining 
the  cylinders  are  here  described. 

The  casting  is  made  with  a  number  of  circular  ribs, 
and  forced  into  these  are  hollow  tubes.  The  air,  passing 
through  these  tubes,  acts  as  a  cooling  medium  for  the 

outside  wall  of  the  cylinder  and  then  enters  the  car- 
buretor. It  will  be  seen  that  by  such  a  system  the  air 

tends  to  cool  the  cylinder  equally  and  also  heats  the  en- 
tering gas  in  the  carburetor,  providing  an  economical 

and  positive  explosion  that  would  be  more  difficult  if 
the  air  for  mixing  with  the  gasoline  were  cold. 

The  casting  is  first  rough-bored  in  a  drilling  machine. 
The  cylinder  is  located  by  flanges  at  the  upper  and  lower 

ends.  The  boring  bar  is  guided  in  a  bushing  driven  in 
the  center  of  the  machine  table.  The  flanges  are  then 
machined  in  a  lathe,  the  cylinder  being  located  by  an 

expanding  arbor.  The  casting  is  finish-bored,  being 
located  by  recesses  at  the  upper  and  lower  ends.  The 
tool  for  the  finish-boring  is  also  guided  through  a  bush- 

ing in  the  table  in  a  similar  manner  to  the  roughing 
operation.  Gang  tools  are  used  to  machine  the  outside 
surface  of  the  cylinder,  which  is  held  and  driven. by  an 
expanding  arbor.  A  simple  jdate  jig  serves  for  drilling 
the  holes  into  which  tlie  air  flutes 

are  forced.  The  jig  used  in  drill- 
ing the  holes  for  lubricating  the 

cylinder  is  provided  with  a  register 
for  the  lower  end  and  a  recess  at 

the  upper  end.  The  jig  elements 
are  then  held  together  over  the  cyl- 

inder with  a  wing  nut  and  a  bolt. 

Of  particular  interest  is  the  sec- 
ond operation,  in  which  the  entire 

surface  of  the  cylinder  is  fin- 
ished in  an  automatic  chucking 

machine,  cross-slide  tool  holders 
on  either  side  holding  multiple 
tools    for    making    the    cuts. 

Fig.  2 Fig.   3  Figr.    4 

AEROPLANE-ENGINE  CYLINDER  SHOWN  IN  PLACE  IN  ITS  JIGS 

Fig.    5 

FIGS.   2  AND  2-A 

Operation — Rough-boring  the  cylinder,  Fig.  1.  The  casting 
is  located  in  reces.ses  in  the  flanges  at  the  upper  and  lower 
ends.  The  jig  is  held  in  place  with  the  four  bolts  that  force 
together  the  flanges  over  the  cylinder.  The  bar  is  guided 
through  a  bushing  forced  into  the  machine  table. 

Holes  Machined^3%-in.  bored. 

FIGS.  3  AND  3-A 

Operation — Machining  outside  of  cylinder.  The  casting  is 
located  on  the  expanding  arbor  shown,  which  is  held  and 
driven  by  an  automatic  turret  lathe.  One  tool  head  is  placed 
at  the  rear  and  the  other  in  front  of  the  cylinder.  The  tools 
are  designed  so  that  the  entire  surface  of  the  cylinder  is  ma- 

chined at  one  operation. 

FIGS.  4  AND  4-A 
Operation — Finish-boring    the    cylinder.       The    casting    is 

placed   in    the   lower   part   of   the   fixture,   being   located   in   a 
recess.     The   upper   part   of  the   tool,  which  is   made   with  a 

thread,  is  then  placed  over  the  lower  element  of  the  fixture. 
This  part  of  the  tool  is  also  designed  with  a  register  to  locate 
the  casting  at  the  upper  end. 

Holes  Machined — S^i-in.  bored. 

FIGS.  5  AND  5-A 
Operation — Drilling  hole  for  lubricating  the  cylinder.  The 

casting  is  located  by  a  flange  that  has  a  register  to  fit  into  the 
finish-bored  hob  of  the  cylinder.  The  upper  part  of  the  Jig  is 
provided  with  a  turned  surface  to  fit  on  the  outside  of  the 
casting.  Tiie  two  jig  elements  are  held  together  with  a  thumb- nut  and  a  bolt.  . 

Hole  Machined — One   %-in.  drilled  hole. 

FIGS.  6  AND  6-A 

Operation — Drilling  for  the  air  flutes,  or  channels,  in  the 
cylinder.  The  jig  plate  is  bored  so  that  it  will  fit  the  ma- 

chined  register  of  the   turned   flange. 
Holes  Machined — Twenty-four  holes  to  suit  the  punched 

air  flutes,  or  channels. 
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Slheet-MetLcoil  Pipe 

By  Ethan  Viall 

The  fixture  shown  at  the  right  in  the  accompanying 
illustration  is  used  for  holding  thin  sheet  metal  while 

welding  the  edges  together  when  making  pipe  of  various 
sizes.  It  consists  of  a  cast-iron  V-trough  on  legs,  having 

in  the  bottom  a  slot  sufficiently  large  to  allow  the  sheet- 
metal  edges  to  be  reached  and  welded  easily.  The  sheet 

metal  is  held  securely  in  place  by  means  of  a  bar  under- 
neath, which  is  hinged  on  one  end  and  fitted  with  a 

clamping  screw  at  the  other.    The  metal  is  slipped  be- 

APPARATUS    SET    UP    FOR    WELDING    PIPE 

tween  this  clamping  bar  and  the  under  side  of  the  V. 
The  edges  are  then  adjusted  to  welding  position,  and  the 
clamping  screw  is  tightened.  The  welding  proceeds  in 
the  usual  manner. 

This  fixture  is  handy  for  sheet-metal  pipe  or  box  work 
of  any  kind.  It  is  in  use  in  the  shop  of  the  Thermalene 

Co.,  Chicago  Heights,  111.  At  the  left  is  one  of  the  gen- 
erating outfits.  At  the  extreme  left  is  an  oxygen  tank, 

and  next  to  it  is  a  thermalene  generator.  The  small  can 

in  front  is  one  of  the  "cartridges"  from  which  the 
thermalene  gas  is  generated. 

Ctrnttaimg  Steel  StasHnps 
By  J.  F.  Greene 

Some  few  years  ago,  steel  stamps  could  be  profitably 
made  with  a  vise,  a  few  chisels,  a  couple  of  gravers,  an 

emery  grinder,  a  few  files  and  a  tempering  furnace.  Now, 

however,  the  uptodate  shop  requires  in  addition  to  the 

foregoing  a  horizontal  miller,  a  vertical  miller,  a  drill 
press  and  several  other  tools. 

The  following  method  is  practiced  in  the  shops  of  the 
Pittsburgh  Steel  Stamp  Co.,  Pittsburgh,  Penn.  Usually, 

stamps  are  made  in  large  lots  at  a  time.  The  square 
bars  of  steel  are  first  cut  off  to  length,  after  which  one 

end  is  whitened  with  stencil  paste.  After  the  stencil 

paste  has  become  dry,  a  boy  imprints  the  character  on 
the  whitened  end  with  a  rubber  stamp.  This  is  done 

quickly  and  accurately  by  laying  the  piece  of  steel  in  a 

6ort  of  V-block  and  pressing  it  up  against  the  rubber 

stamp,  which  is  on  the  end  of  a  piece  of  steel  of  the  same 
thickness  as  the  stamp.     Fig.   1  sliows  the  operation. 

Next,  comes  the  grinding,  which  is  done  by  boys  who 
become  very  expert  in  a  short  time.  The  outside  is 
ground  at  the  proper  bevel,  wherever  possible,  up  to  the 
ink  line.  In  Fig.  3  the  dotted  lines  show  the  imprint 
of  the  rubber  stamp  and  the  black  border  the  part  to  be 

ground  off.  The  heads  of  the  stamps  are  also  ground  in 
this  operation. 

At  this  stage  the  finisher  takes  the  work.  His  task  is 
to  shape  the  outside  of  the  character  with  a  file  just  as 
it  will  look  when  finished.  This  is  a  small  matter,  as 

the  grinder  has  done  most  of  the  work. 
The  stamps  are  then  placed  in  a  chuck.  Fig.  3,  and 

clamped  to  the  bed  of  the  vertical  miller.  A  Becker  No. 
1  or  2  miller  is  handy  for  this  work,  as  it  has  a  foot 

pedal  for  lowering  and  raising  the  tool.  High-speed 
single-edge  cutters,  Fig.  4,  are  used.  Here  for  the  first 

time  a  skilled  operator  is  required.  Through  long  prac- 

tice this  operator  can  manipulate  the  slides  of  the  ma- 
chine so  accurately  that  all  the  surplus  metal  is  routed 

out  right  up  to  the  outside  edge,  as  in  Fig.  5.  A  %-in. 
letter  can  be  milled  out  easily  in  3  mrn. 

From  here  the  finisher  takes  charge.  With  properly 

shaped  chisels  he  cuts  out  the  corners  where  the  milling 

FIG.4  n&.S  flG.6 

FIGS.   1   TO  6.    TOOLS  FOR  CUTTING  STEEL,  STAMPS 

cutter  could  not  reach.  He  is  then  ready  to  sharpen  up 

the  lines  and  smooth  out  any  irregularities,  which  he 

proceeds  to  do  with  gravers.  All  lines  are  brought  up 

to  a  knife-edge  by  this  process.  The  next  operation  is 

liardening  and  tempering.  It  is  by  far  the  most  im- 

portant of  any  and  one  that  requires  a  great  amount  of skill. 
« 

One  Hundred  and  Forty  MllUon  barrels  of  petroleum  was 

marketed  in  the  United  States  during  the  first  half  of  1916. 

according  to  the  estimate  of  the  United  States  Geological 

Survey.  This  quantity,  which*  includes  a  little  oil  actually 

produced  in  1915  but  marketed  during  1916,  is  less  than  the 

output  during  the  first  half  of  1915,  though  it  is  greater  than 

one-half  the  entire  quantity  marketed  last  year.  The  fact 

that  this  quantity  reflects  the  results  of  general  activity 

throughout  all  oil-producing  areas  rather  than  flush  pro- 
duction in  restricted  areas  is  significant  and  leads  to  no 

other  conclusion  than  that  the  final  statistics  of  oil  marketed 

in  1916  are  destined  to  establish  a  new  record. 
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By  Robert  Mawson 

SYNOPSIS — This  article  is  (he  concluding  in- 
stallment of  this  series  on  the  loading  of  the  shell 

and  cartridge  case.  Final  inspection  and  boxing 
for  shipment  are  described.  The  various  opera- 

tions are  shown  in  diagrammatical  form,  and  the 
times  required  are  also  included.  The  article  as 
a  whole  provides  a  complete  and  valuable  treatise 

on  the  manufacture  of  the  1-lb.  high-explosive 
shell. 

A  detail  of  a  cliip  wagon  that  is  used  to  convey  the 
chips  from  the  machine  tools  to  the  separators  is  shown 
in  Fig.  54.  It  will  be  observed  that  the  wagon  is 
provided  with  a  cock  so  that  surplus  oil  may  be  drained 
off. 

The  shell  is  now  ready  for  loading  with  the  high- 
explosive  black  powder.  A  view  of  this  operation  is 
shown  in  Fig.  55.  The  amount  of  powder  placed  in  the 
shell  is  240  grains  or  15.552  granis. 

The  loading  operation  is  shown  in  diagrammatic  form 
in  Fig.  56.     The  press  used  when  forcing  the  primer  in 

case  is  loaded  with  nitro-cellulose  averaging  69  to  85 
grains,  according  to  the  varying  explosive  charges  of 
powder  placed  in  the  shell.     The  operation  is  shown  in 

FTO     --      T^OADING  SHELL  WITH    POWDER 

-H<   ■■^•-   H 

.j- 

FIG.   54.    CHIP   WAGON   FOR   OILY   CHIPS 

FIG.  56.    Ot  IJU.VTION  18:  LOADING  SHELL  WITH  POWDER 

Machine  Used — Ideal  Manufacturing  Co.'s  measuring  machine with  scales  and  weights. 
Production — 1  man  can  load  420  sliells  per  hr. 
Reference — Fig.  o.i. 

FIG.   57.     FORCING   PRIMICR  INTO  CASE 

the  base  of  the  cartridge  case  is  illustrated  in  Fig.  57,  and 
is  also  shown  in  diagrammatic  form  in  Fig.  58.  The 
primer  contains   20   grains   of   powder.      The   cartridge 

•Copyright,  1916,  Hill  Publishing  Co. 

FIG.  59.    FILLING  CARTRIDGE  CASES 

Fig.  59,  a  diagrammatic  illustration  of  the  operation 
being  shown  in  Fig.  60.  One  of  the  felt  pads  shown  is 

placed  on  top  of  the  nitro-cellulose  in  the  case.  This 

is  done  for  two  reasons — to  prevent  the  gases  from  reach- 
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ing  the  powder  in  the  shell  and,  as  the  pad  expands,  to 
form  an  airtight  compartment  so  that  the  gases  formed 
when  the  charge  is  fired  will  result  in  the  required  ex- 

plosive effect,  which  averages  in  pressure  from  9  to  10 
tons. 

The  percussion  fuse  is  inserted  by  holding  a  shell  in 

a  wooden  vise,  pressure  being  applied  by  the  operator's 

FIG.   58.    OPERATION  19:   FORCING  PRIMER   IN 
CARTRIDGE  CASE 

Machine   Used — Foot-operated    press. 
I'roduction — 1  man  420  cases  per  hr. 
Reference — Fig.  57. 

FIG.  60.    OPERATION  20:  FILLING  CARTRIDGE  CASE 
Machine  Used — Scales,  weiglits,  funnel  and  wooden  pestle. 
Production — 1  man  240  per  hr. 
Reference — Fig.  59. 

In  Fig.  Gl  is  shown  one  of  the  shells  in  position  in 
the  vise,  also  a  fu.se  and  the  screw-driver  used  to  insert 
the  percussion  fuse.  The  operation  is  also  shown  in 
diagrammatic  form  in  Fig.  62. 

FIG.  62.    OPERATION  21:   INSKRTl.VO  P2RCUSSIO.N  FUSE 

Tools  Used — Wooden  vise  and  special  screw-driver. 
Production — 1  man  300  per  hr. 
Reference — Fig.  61. 

FIG.    64.    OPERATION    22:    INSERTING    SHELL    IN 
CARTRIDGE  CASE 

Machine  Used — Foot-operated  press. 
Production — 500   per  hr. 
Reference — Fig.  63. 

—>^sf^  iBi'ii 
FIG.  65.    FINAL  TEST  GAGE  FOR  SHELL  DIAMETERS 

FIG.  61.    INSERTING  PERCUSSION  FUSE  INTO  SHELL 

foot  to  hold  the  fuse  firmly.  The  fuse  is  then  screwed 

down  with  a  pin-type  screw-driver  designed  especially  for 

this  purpose  and  acting  on  the  "Yankee"  principle. 

FIG.    63.    FORCING    SHELL    INTO    CARTRIDGE   CASE 

The  shell  is  then  forced  into  the  cartridge  case  by  the 

press  shown  in  Fig.  63.  The  cartridge  case  rests  on  its 
base,  and  the  moving  element  of  the  press  is  furnished 
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with  a  center  to  guide  the  shell  wiien  it  is  being  forced 

into  position.  Tiie  operation  is  also  shown  in  diagram- 
matic form  in  Fig.  64. 

The  shell  is  then  tested  with  the  gage.  Fig.  65.  This 

gage  is  xised  as  the  final  check  on  the  machined  and  as- 
sembled  projection.     The   shell  does  not   fit   tightly   in 

projectile.  The  operation  is  also  shown  in  diagrammatic 
form  in  Fig.  66.  The  wtjight  of  the  loaded  shell  com- 

plete, as  shown  at  this  stage,  is  7,400  grains  or  approx- 
imately 480  grams. 

After  being  inspected  the  steel  part  of  the  projectile 
is  dipped  in  grease  to  prevent  rust.    A  detail  of  the  tray 

FIG.    66.    OPERATION    23:    INSPECTING    ASSEMBLED 
PROJECTILE 

Production — 1  man  500  per  hr. 
Reference^Fig.  65. 

FIG.   66-A.    OPERATION  24:   GREASING  STEEL  PART 
OP  PROJECTILE 

Production — 1  man  500  per  hr. 
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Fig.    70 
FIGS.   69  AND  70.    LOADING  TRAYS  FOR  SHELLS 

FIG.  67.    TRANSPORTATION  TRAY  USED  FOR  SHELLS 

FIG.   6S.    NUMBER  OF  LOADED   TRAYS FIG.  71.    PACKING  CASE  FILLED   WITH  PROJECTILES 

the  gage,  but  slides  in  as  it  would  into  the  barrel  of  the  used  to  convey  the  shells  to  various  locations  in  the  depart- 
gun.     TTowever,  should  it  be  found  tliat  the  inspector  ments  as  required  is  shown  in  Fig.  67.     A  number  of 
could  not  slide  the  projectile,  or  that  tlie  steel  shell  part  trays  loaded  with  shells  are  shown  in  Fig.  68. 

did  not  reach  to  the  gage  point,  it  would  be  evident  that  In  Fig.  69  is  shown  a  tray  that  is  being  made  for  load- 
some  mistake  had  been  made  when  manufacturing  the  ing  the  shells.     This  device  is  provided  with  a  compart- 
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merit  in  which  the  powder  is  placed  and  is  covered  over 
with  a  shield.  When  it  is  desired  to  load,  a  shell  is 
placed  in  a  holding  clamp  and  a  small  funnel  put  in  the 
open  end.  The  slide  of  the  fixture  is  then  slid  forward, 

which  brings  the  measure  m  position  so  that  it  is  auto- 
matically filled.  The  slide  and  measure  are  then  drawn 

back  and  when  the  slide  comes  against  the  stop  on  the 
pawl  the  measure  is  opposite  the  place  cut  out  on  the 
tray  body.  The  measure  may f then  be  pulled  out  and  the 
powder  poured  into  the  shell.  It  will  be  observed  that 
when  the  slide  is  back  the  blank  part  of  this  part  covers 
up  the  outlet  on  the  device  thus  preventing  any  waste 
of  powder. 

A  similar  arrangement  for  loading  the  cartridge  case 
is  shown  in  Fig.  70.  The  next  operation  on  the  shell  is 
packing.  A  view  of  one  of  the  cases  filled  with  projectiles 
is  shown  in  Fig.  71.  A  detail  of  the  packing  case  is 
shown  in  Fig.  72.    After  tiie  packing  case  has  been  filled 
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FIG.    72.    DET.\ILS   OF   SHELL-PACKING    CASE 

FIG.    73.    OPERATION   25:    PACKING 

Production — 1  man  4  cases  per  hr.,  or  240  assembled  projectiles. 
References — Figs.  70  and  71. 

with  the  GO  projectiles,  and  the  cardboard  cover  placed 
over  them,  the  cover  is  fastened  down  with  wires  and 
screws  and  the  Government  seal  placed  in  a  countersunk 
hole  in  the  cover.  The  case  is  then  ready  for  shipment 
for  eitlier  land  or  marine  warfare  as  required.  A  dia- 

grammatic illustration  of  the  packing  operation,  showing 
the  reinforcing  wires,  is  given  in  Fig.  73. 

After  the  shell  has  been  fired  from  the  gun  the  receiv- 
ing end  of  the  cartridge  case  is  opened  out  or  forced 

oversize.  In  Fig.  74  is  shown  a  device  for  resizing  the 
end  of  the  case  and  afterward  forcing  in  the  shell.  The 
case  is  placed  in  the  forming  die  and  the  forming  plunger 
forced  onto  the  end  of  the  case  with  the  handwheel  oper- 

r     '4-   "H 
FIG.  74.    PRESS.  FOR  RELOADING  USED  CASES 

ating  the  screw  shown.  After  the  plunger  has  been 
forced  down,  thus  forming  the  end  of  the  case  to  size, 
the  loading  plunger  is  substituted  for  the  forming 
plunger.  In  a  similar  manner  the  steel  shell  is  then 
forced  into  the  cartridge  case,  using  the  handwheel.  This 
attachment  is  useful,  as  it  may  be  taken  either  to  the 
proving  ground  or  to  any  other  place  where  it  may  be 
found  necessary  to  insert  sheUs  into  cartridge  cases  tliat 
have  already  been  fired. 

m 
WS^xeireAyetlhie  GoodlMecHanics? 

By  J.  P.  Beopht* 
Wliat  are  we  coming  to  in  these  days  when  we  lack 

skilled  workmen?  If  good  mechanics  are  looking  for 
jobs,  where  are  they?  I  hope  someone  will  try  and 
explain  this  situation.  In  the  old  days  if  you  wanted 
a  man  to  run  a  planer  in  the  machine  shop  he  could  do  it 
skillfully;  or  if  you  wanted  him  to  handle  a  miller  or 

lathe  you  would  find  him  in  most  cases  a  capable  work- 
man. A  greater  iiumber  of  the  men  in  the  shop  couhl 

do  almost  anything  and  do  it  well.  If  such  fellows  are 
still  around  these  days,  where  are  they?  We  seldom  come 
across  such  a  man,  and  if  we  do  he  is  considered  a  jewel. 

Now  what's  the  matter?  Are  we  expecting  too  much? 
It  almost  seems  so! 

During  the  last  ten  years  we  may  have  hired  100  men 
at  various  times  when  we  were  busy,  and  out  of  this 
number  ten  would  be  a  success.  In  many  instances  we 
would  hire  a  man  to  operate  a  lathe,  as  he  claimed  to 
be  a  first-class  lathe  hand.  Before  he  had  worked  ten 

minutes  we  would  discover  that  there  might  be  a  pos- 
sible chance  that  he  had  seen  a  lathe  somewhere  some 

•Vice-President,  Cleveland  Automatic  Machine  Co. 
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time,  but  that  was  about  all  he  knew  about  it.  He  had 
plenty  of  nerve  but  no  ability.  If  we  should  ask  one 
of  these  would-be  lathe  hands  to  take  a  piece  of  %-in. 
round  stock  3  ft.  long,  center  it  and  reduce  it  to  14  ̂^■ 
in  diameter,  he  might  possibly  he  able  to  center  the  piece, 
but  the  chances  are  that  he  would  attempt  to  turn  it 
without  a  steadyrest.  This  little,  simple  illustration 
shows  how  far  we  are  away  from  the  old  days  of  skill- 

ful men. 

A  vast  number  of  men  when  trying  to  learn  their  trade 
fail  to  apply  themselves  properly.  Thus  after  they  have 
had  all  of  the  opportunity  necessary  they  are  still  not  a 
success.  Their  brains  do  not  seem  to  work  right.  They 
fail  to  realize  that  serving  three  or  four  years  learning 
a  trade  means  much  more  in  acquiring  skill  and  experi- 

ence than  staying  at  a  place  of  employment  for  so  many 
hours  a  day.  The  whole  trouble  seems  to  be  that  it  is 
in  the  minds  of  the  workmen  a  matter  of  putting  in  the 
time,  and  failing  to  grasp  the  real  necessity  of  being 
skillful. 

When  hiring  help  today  every  man  has  to  be  tried  out, 
and  valuable  time  is  wasted  in  order  to  get  into  his 
mind  the  idea  of  hoAv  to  perform  his  work.  It  is  so  much 
a  day  of  specialization  that  a  man  may  learn  to  operate  a 

miller  or  a  lathe  or  do  vise  work  and  know  nothing  else. 
He  has  little  opportunity  to  Income  an  all  around  ma- 

chinist and  ap|)arently  does  not  care  whether  he  is  one 
or  not.  He  gets  into  his  mind  one  thing,  knows  that 
fairly  well,  and  there  he  stops. 

It  is  not  much  use  to  complain  about  these  things, 
but  they  have  come  to  my  attention  very  forcibly  during 
the  last  year  when  business  has  happened  to  be  good.  We 
have  all  had  to  hire  and  discharge,  trying  if  possible 
to  select  men  who  could  do  our  work.  It  has  been  a 

great  and  unsatisfactory  undertaking.  Twenty-five  years 
ago  we  could  have  got  men  without  any  difficulty.  Are 
we  sliding  backward  mechanically?  Perhaps  this  is  not 
so  from  a  designing  standpoint,  but  it  does  seem  posi- 

tively true  that  we  arc  not  going  forward  as  far  as  the 
development  of  skilled  help  is  concerned. 

Perhaps  someone  who  reads  this  short  article  can  ex- 

plain the  matter  and  give  us  the  reason  why.  It  is  pos- 
sible that  someone  may  conclude  that  a  man  has  less  op- 

portunity to  learn  a  trade  today  than  he  had  years  ago. 
There  may  be  some  reason  for  this  conclusion  in  some 
instances,  but  in  many  cases,  where  the  opportunity  has 
existed,  it  has  not  been  accepted.  So,  what's  the  remedy 
in  a  case  of  this  kind? 

Metlnods  of  A 

P>Y  Fkank  B.  Gilbbeth* 

iSYNOFi'^LS — Tlie  author  shows  his  method  of 
graphically  visualizing  motions  in  order  to  analyze 
their  Hnd,  duration  and  sequen-ce.  Tiuo  specimen 
simultaneous-motion  charts  are  presented — one  for 
loading  pig  iron  on  a  flat  car,  the  other  for  chuck- 

ing a  piece  in  a  chucking  machine.  These  methods 

and  charts  have  been  developed  in  Mr.  Gilbreth's 
intensive  study  of  human  motions. 

In  October,  1915,  I  presented  before  a  session  of  the 
New  York  Local  Section  of  the  American  Society  of 

Mechanical  Engineers  a  paper  entitled  "^lotion  Study 
for  the  Crippled  Soldiers."  A  part  of  this  paper  was 
a  brief  description  of  the  methods  developed  and  used 
in  my  laboratory  for  studying  human  motions.  One  of 
the  illustrations  was  a  simultaneous-cycle  motion  chart 
for  an  assembling  operation. 

Somewhat  to  my  surprise  and  regret,  this  chart  and 
the  disclosure  of  the  method  of  its  preparation  and  use 
called  forth  no  discussion  whatever.  It  is  probable  that 
they  were  overshadowed  by  the  great  importance  of  the 
general  subject  of  the  paper — the  aid  that  engineers 
should  give  to  the  crippled  soldiers  of  Europe.  Because 
of  this  situation  I  am  glad  to  present  the.se  same  methods, 
again,  illustrated  by  two  other  charts,  for  the  benefit 
of  the  readers  of  the  American  Machinist. 

In  motion  study  the  viewpoint  for  the  method  of 
attack  is  that  work  to  be  done  creates  a  demand  for 
certain  human  motions  and  that  the  worker,  whether 

expert  or  in  training,  is  a  source  of  supply  for  those 

•Consulting  Management  Engineer,  Providence,  R.  I. 

motions.  The  primary  record  or  observation  of  the 
motion  comes  from  a  number  of  special  devices  that  may 
be  used  either  in  the  research  laboratory  or  in  a  regular 
place  of  work.  These  include  the  microchronometer, 
cinematograph  and  chronocyclegraph  ajiparatus.  The 
observations  and  graphic  records  of  the  first  two  instru- 

ments comprehend  the  activity  of  the  worker,  his  sur- 
roundings, equipment,  tools  and  the  time  duration  of 

the  motions.  The  chronocyclegraph  apparatus  records 
direction,  speeds  and  paths  of  the  motions.  These  ob- 

servations and  records  form  the  data  from  which  the 

simultaneous-cycle  motion  charts  are  plotted.  These 
charts,  together  with  three  dimensional  models  of  the 
motions,  supply  the  means  for  an  expert  study  of  the 
motions  themselves,  with  the  purpose  of  reducing  or 
improving  them,  and  also  make  it  possible  for  teacher 
and  learner  to  visualize  the  desired  .motions  from  every 
viewpoint.  They  also  serve  as  path  guides  in  case  the 
worker  being  taught  is  of  the  motor  type. 

The  simultaneous  motion  cycle  chart  is  only  one  of 

the  prodi  "ts  from  the  micromotion-study  films.  The 
same  film  furnishes  elementaiy  time  units,  time-study 
data  for  specific  tasks,  motion  pictures  for  the  education 

and  entertainment  of  foremen's  clubs,  inspection  of 
methods  which  it  is  proposed  to  standardize  before  they 
are  actually  standardized,  as  well  as  identification  of 

the  method  on  which  tlie  worker's  pay  is  based. 
Before  a  simultaneous-cycle  motion  chart  could  be 

plotted,  it  was  necessary  to  determine  the  elements  of 
a  cycle  of  human  decision  and  motion.  These  elements 
riinning  partly  or  wholly  concurrently  with  other  ele- 

ments in  the  same  or  other  cycles  are:     1,  Search;  3, 



S38 AMERICAN    MACHINIST Vol.  45,  No.  6 

find;  3,  select;  4,  grasp;  5,  position, 
6,  assemble;  7,  use;  8,  disassemble;  9, 
inspect;  10,  transport  loaded;  11,  pre- 

position for  next  operation;  13,  release 
load;  13,  transport  empty;  14,  wait  (un- 

avoidable delay) ;  15,  wait  (avoidable 
delay) ;  16,  rest  (to  overcome  fatigue). 
On  the  chart  each  element  is  plotted 
in  a  distinctive  color,  as  transport  empty 
is  blue,  grasp  is  red,  transport  loaded 
is  green,  position  is  purple,  release  is 
black,  and  so  on. 

The  simultaneous-cycle  motion  charts 
are  preferably  plotted  on  decimal  cross- 
section  paper.  The  vertical  scale  at  the 
left  represents  time,  each  division  being 
0.001  min.  The  vertical  spaces  are  di- 

vided into  anatomical  groups  which  read 
from  left  to  right  as  follows:  Eight 
arm,  left  arm,  right  leg,  left  leg,  trunk, 
head,  eyes,  inspect,  posture.  Each  one 
of  these  groups  is  subdivided  as  follows : 

Eight  arm — upper,  lower,  wrist,  thumb, 
first  finger,  second  finger,  third  finger, 

fourth  finger,  palm;  left  arm — ^upper, 
lower,  wrist,  thumb,  first  finger,  second 
finger,  third  finger,  fourth  finger,  palm; 
right  leg — tliigh,  knee,  calf,  angle,  heel, 
toes;  left  leg — thigh,  knee,  calf,  ankle, 
heel,  toes;  trunk— forward  hend,  back- 

ward bend,  right  sidewise  bend,  left  side- 
wise  bend,  twist  to  right,  twist  to  left, 
hump,  shrug ;  head — forward  bend,  back- 

ward bend,  turn  to  riglit,  turn  to  left, 

mouth;  eyes — ball,  pupil,  lens;  inspect 
— see,  smell,  touch,  taste,  hear,  blow, 
count;  posture — sit,  stand,  kneel,  stoop, 
right  forearm  supported,  left  forearm 
supported,  right  hand  supported,  left 
hand  supported,  head  supported,  back 
supported. 

The  manner  in  wliich  the  observa- 
tions and  records  are  charted  on  a 

simultaneous-motion  cycle  chart  is 
shown  in  Figs.  1  and  3.  The  first 
is  for  the  motions  of  a  workman  chuck- 

ing a  piece  in  a  chucking  machine. 
The  second  is  for  a  laborer  loading 
pig  iron  on  a  flat  car.  In  reproducing 
these  in  the  American  Machinist  it  is 

of  course  impossible  to  preserve  the 
original  colors  in  which  they  were 
plotted,  but  different  shadings  indicate 
the  different  motions.  Through  charts 
of  this  kind  it  is  possible  to  visual- 

ize a  simultaneous  cycle  and  separate 
the  elements  of  the  motions  being 
done.  By  their  use  we  are  enabled  to 
see  at  a  glance  not  only  how  motions 
are  being  made  at  the  present  time, 
but  also  the  possibility  of  combin- 

ing, eliminating  or  shifting  such  mo- 
tions to  other  members  of  the  worker's 

body,  provided  there  is  any  reason  for 
so  doing. 

RIGHT  ARM 
LEFT  ARM 

RICKT  LEG 
LEFT  LE6 

FIG.   1.    SIMULTANEOUS  MOTION  CYCLE  CHART  OP  OPERATION  OP 

CHUCKING  WORK 
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RIOHT  ARH LEFT  ARM 
RIGHT  LEG LEFT  LEG 

HEAD 
EYES 

INSPECT 

PIG.  2.    SIMULTANEOUS  MOTION  CYCLE  CHART  OF  LOADING  PIG  IRON  ON  PLAT  CAR 

It  will  be  observed  tluit  on  the  cliart,  Vig.  2,  a  portion 
of  the  movements  are  not  plotted  and  the  legend  appears 

"Normal  ilovement  Not  Charted."  This  shows,  what  is 
])rol)ably  obvious,  that  only  one  or  a  few  of  the  movements 
of  tlie  principal  sections  of  the  body  need  be  plotted  in 

detail,  provided  these  are  the  only  ones  that  require  care- 

ful study.  Mr.  Gilbreth  rejwrts  that  such  charts  have 
been  applied  to  certain  jobs  and  operations  that  had  pre- 

viously been  intensively  studied  by  other  means.  The 
result  has  been  a  further  reduction  of  operating  time  in 
each  case.  Tliis  would  seem  to  show  the  superiority  of 
this  form  of  graphical  analysis  over  the  other  methods. 
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By  a.  Towler 

The  Blake  &  Knowles  Steam  Pump  Works,  East  Cam- 
bridge, Mass.,  have  developed  an  interesting  type  of  cut- 

ter for  boring  purposes.  In  Fig.  1  are  illustrated  three 
different  sizes,  these  cutters,  from  left  to  right,  being  3%, 

FIG.  1.    ADJU.STABLK  .\i\U  RENEWABLE  BORING  CUTTERS 

:/.' 

DrillHreamfor 

Taper  Pin 

BODY,  5TEEL,  CASEMARDEN 

FIG.    2. 

-...-..  |#- PLATE 
5TEEL.CASZ  HAKDEN 

DETAILS  OF  BORING  CUTTER 

414  and  5  in.  in  outside  diameter.  It  will  be  noticed  that 
they  are  made  so  that  the  boring  element  is  placed  at  a 

10-deg.  angle  and  kept  linnly  in  position  by  a  plate  held 
down  with  three  studs  and  nuts.  It  will  be  seen  that 

this  type  of  cutter  is  easily  ground  when  necessary.  The 
5-in.  cutter  is  shown  in  detail  in  Fig.  2. 

'^. 

By  W.  Burr  Bennett 

The  accompanying  sk^ch  shows  a  way  of  repairing 
miller  tables  that  are  badlv  worn  on  the  surface  and  in 

NEW    TOP    FOR    MILLER    TABLE 

the  slots.     While  this  stunt  is  not   new,  it  is  so  good 
that  it  will  bear  repeating. 

First  of  all,  the  table  top  should  be  finished  down  to 

the  depth  of  the  machine-stpel  plates  B.    Then  the  plates 

may  be  located  and  fastened  down  with  the  capscrews 
C.  The  heads  of  these  screws  must  be  countersunk  below 

the  surface  of  the  plates.  The  number  of  screws  neces- 
sary to  hold  the  plates  down  to  the  table  A  is  determined 

by  the  size  of  the  machine  and  the  character  of  the  work 
assigned  to  it.  Next  comes  finishing  the  surface.  A 
few  years  ago  careful  planing  and  expert  scraping  would 
have  been  the  method,  but  today  the  surface  grinder  can 
do  the  job  in  fine  shape.  The  table  thus  repaired  will 
be  the  equal,  if  not  the  superior,  of  the  new  one  as  far 
as  service  is  concerned. 

Orsi'wiimg  ©IBfiice 
By  William  C.  Glass 

There  is  a  simple  matter  in  connection  with  drafting- 
loom   practice   that  ought  to   be  corrected.     I   refer  to 
tlie  usual  haphazard  methods  of  keeping  notes,  sketches, 
calculations    and    other    data.     Experience,    sometimes 

costly,  has  taught  many  uptodate  con- 
cerns that  this  material  is  often  valu- 

able.    In  order  to  safeguard  against 
its  loss  every  draftsman  and  designer 
should  be  supplied  with  a  book  in  which 
he  should  be  obliged  to  do  all  sketching 

and   figuring  in   coimection  with   his 
work.      Every    page    should    be    dated 
and  the  sul)]ect  matter  carefully  labeled 
so  that  instead  of  representing  a  con- 

glomerate mass  of  figures  and  lines  the 
various  pages  will  serve  as  a  graphic 
record  of  the  various  proces.ses  of  rea- 

soning leading  up  to  a  definite  result. 

I  might  add  that  a  man's  first  duty 
when  putting  a  new  sheet  on  his  board 
should  be  to  date  it  with  India  ink ;  the 

ink  on   stamp  pads   will   fade   and   become   obliterated. 
Men  engaged  on  original  and  development  work  should 

use  bound  books.     I  am  aware  that  this  idea  is  not  pop- 
ular with  modern  efficiency  experts,  but  I  have  always 

held  to  the  old-fashioned  idea  that  original  records  should 
never  be  kept  on  cards  or  in  loose-leaf  form.     They  are 
too  easily  lost  and  falsified.     The  records  kept  in  the 
manner  described  are  often  invaluable  in  the  prepara- 

tion of  preliminary  statements  for  patent  interferences 

and  also  as  evidence  in  their  prosecution.     Another  sim- 
ple yet  valuable  hint  is  to  have  all  sketches  or  drawings 

that  represent  the  conception  of  an  invention  carefully 
dated,  signed  and  witnes.sed. 

A  Policy  That  May  Save  Monet 

Speaking  from  the  viewpoint  of  one  who  has  had  years 

of  experience  in  patent  attorneys'  offices  as  well  as  from 
experience  in  the  prosecution  of  my  own  applications  for 
patents,  I  feel  that  I  cannot  emphasize  too  strongly  the 

importance  and  ■(■alue  of  such  records  in  contested  cases. 
For  the  figuring  and  sketching  incidental  to  ordinary 

designing  and  detailing,  however,  the  loose-leaf  book  is 
preferable,  because  the  unimportant  detail  can  then  be 
separated  periodically  from  the  material  that  is  deemed 
important  enough  to  keep   for  future   reference. 

Waste  baskets  and  scratch  pads  should  never  fonn  a 
part  of  the  equipment  of  an  efficient  drafting  room. 
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"RadicsiF' .^iic 
SYNOP!SIS — The  predominating  aims  in  the  de- 

sign of  this  four-spindle  automatic  screw  machine 
have  been  simplicity  and  rigidity.  Important  feOr 

tures  of  the  construction  are  the  "stay-put"  cams, 
the  threading  mechanism,  the  provisions  for  select- 

ive tooling,  the  indexing  device  and  the  lubricating 
system  for  the,  cutting  tools. 

For  some  three  years  a  nmltiplc-spindle  automatic 
screw  machine  lias  been  under  development  by  the  Fitch- 
burg  Automatic  Machine  Works,  Fitchburg,  Mass.,  a  firm 

"Radical"  automatic.  As  a  machine  it  is  a  development 
of  the  Grant  automatic,  wiiich  was  illustrated  and  de- 

scribed in  the  American  Machinist,  Vol.  37,  p.  795.  A 
comparison  of  Fig.  1,  which  shows  the  front  view  of  the 
new  machine,  with  the  corresponding  previously  published 
illustration  of  the  Grant  machine  will  bear  out  the  state- 

ment that  only  one  essential  feature  of  design  of  the 

prototype  has  been  retained — that  of  bringing  the  work 
to  the  tools. 

The  word  "radical"  is  so  unusual  in  machine-shop 
language  that  it  is  in  order  to  comment  just  a  little  in 
regard  to  its  meaning  and  application.    We  most  often  see 

FIG.  1.    FRONT  VIEW  OF  THE  "RADICAL"  AUTOMATIC 

that  is  an  outgrowth  of  the  Fitchburg  Machine  Works  of 

the  same  city.  This  latest  of  the  multiple-spindle  ma- 
chines is  now  ready  for  the  market  and  is  called  the 

it  added  to  the  name  of  some  political  party  or  group  that 
holds  extreme  views  of  some  kind  or  another.  But  this 

use  of  the  word  is  comparatively  new  and  does  not  bring 
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out  the  essential  meanings,  which  do  apply  to  machinery 

and  mechanical  principles.  The  word  "radical"  really 
means  reaching  to  the  center  or  getting  back  to  the  ulti- 

mate source,  pertaining  to  the  origin  of  things,  affecting 

vital  principles.  Close  syn- 

onyms are  "thorough-going" ; 
"fundamental,"  or  that  which 
is  essential;  "cardinal,"  or 
that  upon  which  something 

turns  or  hinges ;  "capital,"  or 
that  which  is  of  first  or  chief 

importance.  To  compare  this 

word  with  some  of  the  every- 
day expressions,  we  can  say 

that  it  means  the  same  as  "root 

and  branch"  and  "top  to  bot- 
tom." That  is,  a  radical  ma- 

chine should  be  one  that  has 

l)een  designed  root  and  branch 
and  from  top  to  bottom  for 
the  work  for  which  it  is  in- 

tended. Or  if  we  wish  to  coin 

an  expression  with  a  bit  of 
shop  flavor,  we  might  say  that 

the  name  "Eadical"  given  to 
an  automatic  implies  that  the 
machine  is  an  automatic  from 

"pan  to  pulley"   (see  Fig.  1). 
The  important  feature  of  bringing  the  work  to  the 

tools  has  been  already  mentioned.  Others  are  the  single- 

belt  drive,  one-piece  spindle,  the  "stay-put"  cams,  indi- 
vidual stops  for  each  spindle,  the  indexing  mechanism, 

the  cylinder-locking  mechanism,  the  threading  device,  the 
speed  and  the  feed  boxes,  provisions  for  selective  tooling, 
the  simplicity  of  the  lubricating  system  for  the  cutting 

LOCKING    BOLT    FOR 
SPINDLE  CARRIAGE 

system,  which  comprises  the  two  sliding  and  the  change 
gears,  provides  eight  spindle  speeds,  which  are  366,  .547, 
705,  1,070  r.p.m.  in  one  series  and  760,  1,130,  1,470  and 
2,220  r.p.m.  in  the  other  series.  The  shift  of  the  sliding 
gears  is  made  by  two  handles,  each  one  of  which  has  a 
simple  gravity  lock.  The  handle  iteelf  is  in  two  parts, 
is  hinged,  and  the  outer  part  drops  of  its  own  weight  into 
a  notch  that  prevents  its  shifting  unless  moved  by  hand. 
A  detail  of  the  spindle  shaft  is  a  pinned  joint  directly  in 
front  of  the  cylinder.  If  it  becomes  necessary  to  take 
down  the  cylinder  mechanism,  all  that  is  required  is  to 
open  this  joint  without  disturbing  any  of  the  spindle 
speed-box  parts.  Similarly,  the  cylinder  mechanism  need 
not  be  disturbed  if  it  becomes  necessary  to  take  down  the 

speed  box. 
The  four  spindles  are  gear  driven  from  a, common  pin- 

ion on  the  spindle  driving  shaft.  Each  spindle  is  in  one 
piece  and  has  three  bearings  in  addition  to  the  end 
thrust  bearing.  The  longer  journal,  or  straight,  bearing 

is  414  in.  long.  The  spindle  diameter  at  this  point  is  214 
in.,  giving  a  length  to  diameter  ratio  of  nearly  two. 

The  cylinder  that  carries  the  s])indles  is  ]2  in.  in  diam- 
eter and  runs  in  two  bearings,  each  2 jj  in.  long.  These 

are  at  either  end  of  the  cylinder  housing.  The  housing  is 
integral  with  the  cylinder  carriage,  and  this  carriage  in 
turn  carries  the  cutoff  and  forming-tool  slides.  The  cyl- 

inder is  locked  in  its  carriage  by  means  of  the  locking 
bolt  shown  in  the  cross-sectional  drawing.  Fig.  2.  In 
the  cylinder  are  four  bushings,  one  for  each  position, 
having  two  taper  fits,  but  of  different  tapers.  The  inner 
taper  is  a  plug  and  the  outer  a  sleeve,  but  both  are  in  one 
piece.  The  locking  pin,  which  comes  up  through  the 
bottom  of  the  carriage  on  a  slight  angle  with  the  vertical, 
has  an  end  with  two  tapers  corresponding  with  the  tapers 
of  the  bushings.    The  purpose  of  this  construction  is  to 

PIG.    3.    CAMS   OF   THE    "RADICAL"    AUTOMATIC 

tools,  and  the  chucks.  An  adequate  description  of  the 
machine  must  take  up  all  these  details. 

The  machine  is  regularly  equipped  with  a  10x4-in. 
pulley,  which  gives  spindle  speeds  from  366  to  2,220 
r.p.m.,  corresponding  to  surface  speeds  of  from  48  to 
225  ft.  per  min.  on  stock  from  %  to  1  in.  in  diameter. 

They  also  correspond  to  a  "time  per  piece"  range  of  from 
5.12  sec.  to  2.5  min.  There  is  room  under  the  arm  of  the 

outboard  pulley  bearing  to  swing  a  pulley  12  in.  in 
diameter  if  slower  speeds  are  needed ;  it  is  also  possible 

to  put  on  an  8-in.  or  6-in.  one  if  higher  speeds  are  re- 
quired. 

The  main-spindle  shaft  is  driven  from  the  pulley  shaft 
through  a  gear  box  in  the  head  of  the  machine,  shown  un- 

covered in  Fig.  1.  The  gear  train  includes  eight  gears 
and  two  change  gears  just  in  front  of  the  gear  box.    This 

overcome  any  inaccuracy  in  indexing  due  to  wear  of  the 
locking-bolt  parts.  If  the  outer  taper  of  either  bushing 
or  pin  should  lose  its  accuracy,  the  inner  tapers  are  re- 

lied upon  to  give  register. 

Preparatory'  to  describing  the  indexing  mechanism,  it 
is  necessary  to  go  back  to  the  head  of  the  machine  and 
point  out  the  feature  of  the  geared  feed  box.  This  can 
be  seen  inside  of  the  pan  at  the  right  in  Fig.  1.  This 
box  is  driven  from  the  spindle  gear  box  by  a  chain,  a 

])art  of  which  shows  in  the  illustration.  From  this  box 
the  camshaft  is  driven  through  a  worm  and  a  wormwheel. 
Ten  changes  of  camshaft  speed  are  provided  by  this  box 
through  a  hand  shift,  producing  feeds  in  linear  inches  per 
minute  of  advance  of  the  cylinder  carriage  from  1  to 

13"/s4.  The  corresponding  speed  of  the  camshaft  ranges 
from  0.18  to  1.3  r.p.m.  giving  a  wide  feed  range. 
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The  indexing  ol"  tlie  cylinder  is  under  the  control  of 
the  indexing  cam,  which  is  permanent  and  never  adjusted. 
This  cam  operates  an  arm,  not  shown  in  any  of  the  illus- 

trations, that  actuates  a  sector  gear  which  during  the 
operation  of  indexing  meshes  with  a  pinion  on  the  in- 

dexing shaft.  The  locking  pin  is  controlled  by  a  separate 
permanent  cam  on  the  camshaft.  One  feature  of  the 
indexing  is  the  control  of  the  stock  reel.  This  is  revolved 
in  unison  with  the  cylinder  by  means  of  a  pinion  on  the 
indexing  shaft  meshing  with  a  gear  surrounding  the 
reel  assuring  positive  action. 

Two  of  the  cams  on  the  camshafts  have  beep  mentioned 
and  their  uses  pointed  out.  The  other  cams  are  the  lead 
cam,  which  advances  and  returns  the  cylinder  carriage, 
thus  bringing  the  stock  to  the  tools;  the  chucking  cam, 
which  operates  the  chucks;  the  stock-feed  cam,  which 
feeds  the  stock  through  the  chucks;  the  threading  cam; 
and  the  cross-slide  cams,  which  operate  the  forming  slide 
at  the  front  of  the  machine  and  the  cutoff  slide  at  the 

back.  All  these  cams  are  permanent  and  do  not  require 

adjusting,  with  the  exception  of  the  stock-feed  cam  and 
the  lead  cam.  The  stock-feed  cam  is 

permanent  in  shape,  but  can  be  adjust- 
ed lengthwise  of  the  camshaft,  to  adapt 

it  to  feed  different  lengths  of  stock. 
The  maximum  length  that  can  be 
fed  is  5  in.  This  cam  is  adjusted  by 
means  of  a  crank  acting  on  the  end  of 
the  screw  shown  in  Fig.  3.  The  lead 
cam  is  built  up  of  a  hub,  which  is  sta- 

tionary and  permanent  on  the  cam- 
shaft, and  a  rim,  or  shell,  that  carries 

the  cam  track.  Two  shells  are  provided 
with  each  machine.  These  differ  only 

in  throw,  one  controlling  the  cylin- 
der-carriage movement  up  to  21/2  in. ; 

the  other,  carriage  movements  up  to 
5  in. 

One  of  the  most  interesting  parts  of 
the  whole  machine  is  the  threading 
mechanism,  shown  in  detail  in  Fig.  4. 
It  is  called  "selective"  for  the  reason 
that  it  is  possible  to  thread  in  either 
the  third  or  the  fourth  position,  tap  in 
either  the  third  or  the  fourth  position,  or  thread  and  tap 
in  either  or  both  positions.  It  is  possible  to  use  spring, 
button  or  self-opening  dies. 

In  this  threading  mechanism  are  two  die  spindles,  one 

for  the  third  and  the  other  for  the  fourth  end-tool  posi- 
tion. These  die  spindles  are  gear  driven  from  the  spindle 

driving  shaft  in  front  of  the  gear  box.  These  spindles 
and  the  rest  of  the  threading  mechanism  are  assembled 
on  a  slide  that  may  be  removed  from  its  dovetailed  seat 

in  the  side  of  the  spindle  gear-box  frame,  simply  by 
loosening  a  screw  and  a  pin.  Any  end  tool  may  then  be 
used  in  the  vacated  positions.  The  die  spindles  carrying 

the  dies  or  taps  are  advanced  by  a  simple  dog  arrange- 
ment. As  the  thread  is  finished,  another  dog  changes 

the  speed  of  the  die  spindles,  thus  ruiming  the  die  off 
from  the  work.  These  two  dogs  are  located  on  the  same 
shaft.  There  is  one  shaft  for  the  third  position  and  an- 

other for  the  fourth.  Each  shaft  is  graduated  for  the 
convenience  of  the  operator  in  timing  the  dogs. 

The  method  of  holding  the  tools  is  arranged  for  select- 
ive tooling — that  is,  either  ehank-hcld  tools  or  turner- 

slide  type  can  be  used.  Either  kind  of  tool  can  be  used 
in  No.  1  or  No.  2  position.  If  the  threading  attach- 

ment is  removed,  the  shank-held  type  can  be  used, 
in  No.  3  and  No.  4  positions.  Also,  both  types  of  tools 
can  be  used  at  the  same  time  in  No.  1  and  No.  2  positions. 

One  feature  that  shows  the  result  of  striving  for  sim- 
plicity in  design  is  the  chuck.  This  is  shown  in  section 

in  Fig.  5.  Instead  of  using  nia.ster  ehuck.s  and  pads  for 

the  various  sizes  of  stock,  one  three-split 'master  chuck 
and  a  series  of  sleeves,  one  for  each  size  of  stock,  are  all 
that  is  required.     An   ingenious  bit  of  design  on  the 

PIG.   5     CROSS-SECTION  OF  MASTER   CHUCK  AND 
STOCK  SLEEVE 

FIG.   4.    DETAIL,  VIEW  OF  THE  THREADING  MECHANISM 

chuck  and  sleeVe  is  a  slight  reversed  taper  that  prevents 
the  sleeve  from  slipping  out  of  the  chuck  when  no  stock 
is  in  the  sleeve. 

Simplified  System  fou  Handling  Lubeicant  fou 
Cutting  Tools 

The  system  of  handling  the  lubricating  oil  for  the 
cutting  tools  also  shows  the  result  of  the  effort  toward 
simplicity.  The  well  in  the  pan  of  the  machine  will  hold 
any  quantity  of  oil  up  to  25  gal.  Into  this  dips  a 
strainer  connected  by  a  flexible  tube  with  a  geared  pump, 

which  discharges  through  a  short  run  of  pipe  to  a  cham- 
ber in  the  tool  head.  This  arrangement  produces  a  very 

short  piping  system.  The  used  oil  is  strained  through 
two  baffles  before  reaching  the  well.  The  strainer  can 
be  taken  out  of  the  well  for  the  purjiose  of  cleaning  or 
renewing,  without  disturbing  any  permanent  connection. 

A  feature  that  shows  the  result  of  the  effort  to  obtain 

rigidity  is  the  casting  of  the  tool  head  integral  with  the 
bed.  This  head  carries  the  shank-held  tools,  turner- 
type  tools  and  the  threading  spindles.     It  also  carries 
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a  stock  stop  located  between  and  below  the  first  and 
fourth  positions — a  location  that  does  not  interfere  with 
any  of  the  cutting  tools.  It  can  be  slid  back  out  of  the 
way  of  the  operator  to  add  to  the  convenience  of  setting 
up.  It  is  adjusted  by  half-inch  divisions  and  locked  by 
a  lip  on  the  front  of  the  tool  head.  A  threaded  end  pro- 

vides for  finer  adjustments. 

Matekials  Used  for  Various  Parts  of  the  Machine 

To  take  up  the  matter  of  materials :  The  cylinder  car- 
riage and  some  of  the  cams  are  of  40  per  cent,  semisteel. 

The  ways  of  the  bed  are  of  chilled  cast  iron.  The  rest  of 
the  cams  are  of  steel.  With  the  exception  of  two,  all 

the  gears  are  of  steel,  and  some  of  them  are  heat-treated. 

All  the  bearings,  with  the  exception  of  two,  are  of  Cramp's 
bearing  bronze.  All  the  spindles  are  made  from  high- 
carbon  steel  forgings.  A  few  features  of  workmanship 
are  the  grinding  of  all  cylindrical  bearing  surfaces, 
whether  hardened  or  unhardened,  and  the  use  of  jigs 

and  special  machine  tools  to  insure  accuracy  of  alignment. 
The  "Radical"  automatic  is  now  built  in  two  sizes — 

1  in.  and  I14  "i-  Later,  three  other  sizes  will  be  added — 
^\  in.,  11/^  in.  and  2  in. 

E^iglhitt^wei^lhitt  Alloys  Used  isa 

Owing  to  its  low  specific  gravity,  aluminum  is  exten- 
sively used  in  the  construction  of  airships  of  tlie  Zeppelin 

type,  and  some  extraordinary  stories  have  been  told  of 
the  wonderful  properties  of  some  of  the  light  alloys  used 
for  this  jjurpose. 

In  this  connection  the  analyses  of  various  alloys  of 
aluminum  used  in  the  construction  of  German  Zeppelins 

are  very  interesting,  as  they  show  there  is  nothing  new 
about  tliem ;  that  in  fact,  they  are  very  much  inferior  to 

the  aluminum  alloys  used  in  this  country  for  the  con- 
struction of  automobile  engine  pistons  and  for  other  simi- 

lar castings.  The  analyses  were  made  by  French  chemists 
and  were  originally  published  in  the  Revue  des  Produits 
Chemiques.    The  alloys  follow: 

For  Angle  Brackets 
Per  Cent. 

Aluminum        90.27 
Zinc        7.80 
Iron       0.45 
SiHcon        0.37 
Copper        0.73 
Tin        0.11 
Manganese       0.27 

For  Channel  Sections 
Aluminum        88.68 
Zinc       9-10 
Iron        0.43 
Silicon        0.49 
Copper        0.70 
Tin        0.15 
Manganese       0.45 

For  Braces 
Aluminum           99.07 
Zinc            0.13 
Iron      ,          0.38 
Silicon       '.      0.36 
Copper      ,          0.06 

The  two  first  alloys  are  practically  ■  identical  and  the 
last  is  commercial  aluminum.  In  making  the  alloys  a 
Isardener  was  probably  used  containing  copper,  mangane.se 

and  iron,  and  after  this  had  been  dissolved  in  proper  pro- 
portion in  the  aluminum,  zinc  was  added,  the  absence 

of  magnesium  is  not  remarkable,  considering  the  fact 

that  these  alloys  are  exposed  to  trying  weather  con- 
ditions.— Brass  World. 

Afflboip  for  M^clhflimiini^  IRolSers 
\i\  DoxALD  A.  Haiipsox 

Several  thousand  small  flanged  steel  rollers,  Fig.  1, 
had  to  be  resized  owing  to  a  change  of  design  of  the 
machines  on  which  they  were  to  be  used.  The  rollers 

had  been  made  only  within  screw-machine  limits,  but 
the  changes  required  that  they  should  all  have  the  same 
size  of  hole  and  the  same  outside  diameter  and  that 
these  should  bo  concentric. 

The  first  operation  was  to  make  all  the  drilled  holes 
alike  by  running  a  reamer  through  them.  Then  an 
arbor  that  would  be  solid  and  permanent  had  to  be 
made.  It  is  the  gripping  feature  of  this  arbor  that  is 
worth    noticing.     The    arbor    is    shown    in    Fig.    2.     It 

FI6. 1,  STECL  ffOUCK  32    -^^ 

ARBOR 

FIG.   1.    THE  WOKK      FIG.  2.    THE  ARBOR  USED 

is  a  hardened  and  ground  piece  on  which  the  rollers 
can  be  placed  one  at  a  time  with  the  fingers,  but  with 
no  perce])tible  shake.  One  end  A  carries  a  center  hole, 
and  the  other  is  a  light  drive  and  pinned  in  the  shank 
8. 

To  drive  the  rollers  witliout  further  labor,  a  roller 

C  was  supplied  to  the  arbor,  working  on  a  flat  surface 
ground  before  asscinliling.  Tliis  roller  was  made  from 
iV-in.  tempered  drill  rod  and  the  flat  so  measured  that 
the  roller  in  midposition  was  within  the  3^-in.  circle, 
permitting  removal  of  the  work.  As  the  rollers  were  put 
on  the  arbor,  they  were  pushed  up  against  the  collar  D 
and  given  a  twist.  This  movement  caused  the  gripping 
roller  to  wedge  itself  between  the  flat  and  the  bore. 

B©iriira^=Tool  Suapport 
By  Theodore  Khuse 

The  illustration  shows  an  extra  support  for  the  rear 

end  of  the  boring  bar  for  a  No.  -9  Armstrong  boring  bar. 
This  I  find  to  be  a  great  improvement,  as  it  makes  the 

BORING-TOOL    SUPPORT 

tool  more  rigid.     The  hole  is  a  sliding  fit  for  the  bar. 

The  rectangular  slot  fits  over  the  holder  and  is  clamped 
bv  the  setscrew. 
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MaMimg'  Bayoimet  ScaiJbbairdls^-r J5v    KOBEKT    MaWSON 

iSYNOPt^hS — In  Uiis  article  are  shown  the  vari- 
ous operations  and  special  tools  for  manufacturing 

a  bayonet  scabbard.  The  problem  of  making  such 
a  part  has  been  attempted  by  many  firms,  but 
often  with  only  indifferent  success.  The  tools 
and  methods  here  presented  are  used  successfully, 
and  their  description  should  prove  both  an  inter- 

esting and  a  valuable  possession  to  those  concerned 
with  munition  manufacture. 

Since  the  beginning  of  tiie  European  War  quite  a  num- 
ber of  firms  have  tackled  the  problem  of  manufacturing 

bayonet  scabbards.  To  most  of  these  firms  it  seemed 

such  an  easy  problem  that  it  offered  a  wide-open  door 

to  "get  rich  quick."  After  many  experiments  and  at  a 
loss  of  niucli  money  almost  all  these  would-be  scabbard 
makers  dropped  the  work  and  either  went  back  to  their 
original  line  of  manufacture  or  took  up  other  branches  of 
munition  making. 

The  Worcester  Pressed  Steel  Co.,  "Worcester,  Mass., 
is  a  concern,  however,  that  not  only  solved  the  problem, 
but  is  manufacturing  scabbards  at  an  average  of  1,000 
per  day.  In  Fig.  1  is  shown  a  detail  of  the  scabbard. 
In  Fig.  2  are  illustrated  samples  from  each  operation 
up  to  the  completed  scabbard.  The  sequence  of  opera- 

tions is  given  in  the  accompanying  table. 
TABLE  OF  SEQUENCE  OP  OPERATIONS 

Body: 
1.  Blank 
2.  First  form 
3.  Bend 
4.  Closing 
5.  Weld  longitudinal  seam 
6.  Weld  on  ball  tip 
7.  Braze  on  stud 
8.  Polish 
9.  Blue 

10.  Straighten 
11.  Rivet  strap  on  stud 
12.  File  end  of  scabbard 
13.  Assemble    mouthpiece    in 

scabbard 
14.  Pierce  hole  through  scab- 

bard and  spring 
15.  Tap 
16.  Fasten  spring  in  scabbard 

with  screw 
17.  Inspect 
18.  Pack   tor  shipping 

Mouthpiece: 
1.  Blank 
2.  Pierce  slot 
Spring: 

1.  Blank 
2.  First  form 
3.  Bend 
4.  Close-in 
5.  Assemble    mouthpiece   to 

spring,  and   braze 
6.  Size  brazed  joint 
7.  Harden    spring 
8.  Polish   mouthpiece 
9.  Draw  temper 

10.  Blue  mouthpiece 
11.  Inspect 

Stud: 
1.  Blank 

Washer: 
1.  Blank  and  pierce 

The  first  operation  is  blanking,  and  the  machine  set 
up  for  this  work  is  illustrated  in  Fig.  3.  Tlie  steel  strip 
for  the  blanking  is  cut  to  the  length  of  the  scabbard, 
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allowing  sufficient  stock  at  each  end  to  insure  perfect 
blanks  being  made.  The  strip  is  fed  in  from  the  front 
against  the  stop  shown  on  the  die.  The  punch,  being 
caused  to  descend,  blanks  out  the  part.  The  stock  is 
fed  forward,  the  front  edge  of  the  blanked  opening  being 
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FIG.  3.    BLANKING  THE  BODY FIG.  6.    FIRST-FORMING  THE  BODY 

FIG.  5.    OPERATION  1:  BLANKING  BODY 

Machine    Used — First    blanliing.    Toledo    2>/4-in.    stroke    press. 
Production — 1,000   per   hr. 
References — Figs.  3  and  4. 
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FIG.    7.    PUNCH   AND   DIE   FOR   FIRST   FORMING 

FIG.   9.    BENDING  THE  BODY FIG.  12.    CLOSING   THE  JOINT 

brought  against  the  locating  stop  mentioned.  The  sheet  The  next  operation  is  first- forming.  The  press  per- 
is then  ready  for  the  next  blanking.  The  punch  and  die,  forming  this  work  is  seen  in  Fig.  6.  The  punch  and  die 

Fig.  4,  are  the  tools  for  blanking.  The  operation  is  for  this  operation  are  given  in  detail  in  Fig.  7.  Tlie 
also  indicated  in  its  diagrammatical  form  in  Fig.  5.  operation  is  also  shown  diagrammatically  in  Fig.  8.    The 
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FIG.  8.    OPERATION  2:  FIRST  FORMING 

Machine  Used — Bliss  6-in.  stroke  press. 
Production — 500  pet-  hr. 
References — Figs.  6  and  7. 

Machine    Used — Bliss    6-ln.    stroke    press. 
Production — BOO  per  hr. 
References — Figs.  9  and  10. 
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FIG.  10.    FORMING  U  PUNCH  AND  DIE 

sr-al)bai-f]  blank  is  bent  into  a  U-sliai)e  in  tlie  piTss  illus- 
trated in  Fig.  !).  Tools  for  this  opuration  are  shown  in 

detail  in  Fig.  10.  A  diagrammatical  illustration  of  the 
bonding  operation  is  given  in  Fig.  11. 

The  next  operation  is  closing  the  joint.  This  is  per- 
formed in  three  suboperations.  The  press  for  closing 

the  scabbard  joint,  with  the  tools  in  position,  is  shown 
in  Fig.  12.  The  tools  are  also  given  in  detail  in  Figs. 
13,  14  and  15.  The  scal)bard  joint  is  partly  closed  with 
the  wooden  blocks,  Fig.  13,  as  the  iirst  suboperation. 
The  arbor,  Fig.  14,  is  then  slid  inside  the  scabbard,  which 
is  placed  in  tlie  die.  Fig.  15,  on  the  flat  side  of  the 
scabbard.  Tlio  puncli  is  forced  down  and  the  sheet  forced 
against  the  arbor.  Tiie  scabbard  and  arbor  are  then 
placed  in  the  other  slot  of  the  die.     It  will  lie  noticed 

n\- 

K     --  /-ff  -      ?r 

FIG.   13.    TOOLS  FOR   FIRST  FORMING  SUDOPER.VTION 

I     r"nr 
ft 

'Shape  to  suit  insidt  of  s<.ahhiirff 

---      -  n'   
i!j>        U/ 

ARBOF 

U         ?/"           'A 
FIG.  14.    ARBOR  USED  WHEN  Cn.OSINO  JOINT 

that  this  is  designed  .so  that  the  scabliard  locates  on 
its  edge.  The  punch  being  forced  down  onto  the  scab- 

bard,*the  joint  is  closed  smoothly  against  the  arbor.  The 
operation  is  also'  shown  diagraminatically  in  Fig.  16. 
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FIG.  15.    TOOLS  USED  FOR  FINAL,  CLOSING  OPERATION 

FIG.    16.    OPERATION    4:    CLOSING   JOINT 
Machine    Used— Bliss   6-in.    stroke   press.        ,     „,„  .  . 
Production — 1,000  per  hr.  for  suboperation  1,  210  per  hr.  each 

for    suboperations    2   and   3. 
References — Figs.  12,  13,  14  and  15. 

FIG.   17.    FIXTURE  USED  IN  WELDING   THE  SEAM 

FIG.  20.    OPERATION  6:  WELDING  BALL  TIP 

Machine   Used — Davis-Bournonville   torch. 
Production — SCO  per  hr. 
Reference — Fig.   19. 

The  next  operation  is  welding  the  seam.  In  Fig.  17 

is  shown  one  of  the  scabbards  in  position  in  the  fixture 

ready  for  this  welding  operation,  which  is  also  given  in 

diagrammatical  form  in  Fig.  18.  The  ball  tip  is  welded 
at  the  end  of  the  scabbard  as  the  next  operation.  The 

scabbard  is  held  on  the  fixture  seen  in  Fig.  19  and  the 

ball,  which  is  made  with  a  shank  to  fit  into  the  Role  at 

the  end  of  the  scabbard,  is  welded  in  position.     A  dia- 

|S<>?\\\\\\^a^n;\\\\^\\\\~\'^\-w^'.n^\\v-n-.n 

FIG.  18.    OPERATION  5;  WELDI.N'G  THE  SEAM Machine  Used — Davis-Bournonville  torch. Production — 30  per  hr. 
Reference — Fig.  17. 
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FIGS.   19  AND   21.     WELDING   ON  TIPS  AND  PUNCHING 
THE   SCABBARD   STUD 
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FIG.    23.-  DETAIL   OF   BOLSTER 
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FIG.  22.    PUNCH  AND  DIE  FOR  MAKING  STUDS 

Fig.  ■??  5ame  fype  of 

ffunch  holder  with  holt 
A ;  lOthnadsperinch. 

FIG.  24.  DETAIL  OF  PUNCH  HOLDER 

FIG.  2G.  BRAZING  ON  THE  STUD FIG.  2S.  BELT  GRINDER  FOR  SCABBARDS 

grammatical  illustration  of  the  operation  is  given  by 
Fig.   20,  which  shows   clearly  the   details  of  the   work. 

The  next  operation  to  be  mentioned  is  the  making  of 
the  scabbard  stud.  The  punch  press,  with  the  tools  for 
making  the  stud,  is  illustrated  in  Fig.  21.  The  punch 
and  die  are  shown  in  detail  in  Fig.  22.  The  die  fits 
into  the  bolster,  Fig.  2-3,  and  the  punch  is  secured  to 
the  machine  with  the  holder,  Fig.  24.  The  operation  is 
also  seen  in  diagrammatical  form  in  Fig.  25. 

The  stud  is  brazed  to  the  side  of  the  scabbard,  using 
the  fixture  illustrated  in   Fig.  26.     For  this  work,  the 

welding  torch  is  employed  to  melt  the  brazing  spelter, 
as  shown  in  the  diagrammatical  illustration,  Fig.  27, 

this  operation  being  facilitated  by  the  fixture  used.  The 
scabbard  is  then  taken  to  the  polishing  department 
and  ground  all  over  the  outside  on  a  wheel.  The  surface 
is  polished  on  the  belt  grinder.  Fig.  28.  The  operation 

is  also  given  diagrammatically  in  Fig.  29.  The  scab- 
bard is  transferred  to  the  annealing  shop  for  the  bluing 

operation.  This  and  the  subsequent  operations  will  be 
described  in  the. next  section  of  the  article. 

fTo  he  continued) 
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Ana  lE-xspsiKasflOEti  CS^tclk 
By  a.  T.  Applkgatk 

Herewith  is  shown  the  design  for  an  expansion  fric- 
tion clutch  for  comparatively  light  work,  such  as  aux- 

iliary drives  for  machine  tools.  The  arrangement  of 
parts  is  such  that  it  can  he  used  only  at  or  near  the  end 
of  a  shaft.  The  drive  in  this  design  is  through  the  shaft 
L  and  spur  gear  D.  The  driving  member  of  the  clutch 
is  a  split  steel  ring  G  that  expands  against  the  drum  F 
when  the  three  l)alls  A  are  forced  outward  by  the  cone- 
shaped  end  of  the  plunger  /.     In  this  particular  case 

S 

BALL  AND  CONE   EXPANSION  CLUTCH 

the  ring  G  was  faced  with  a  ''brake  lining,"  but  it  could 
be  used  metal  to  metal.  The  drum  F  is  bolted  to  the 

gear  by  the  screws  E.  The  gear  is  retained  in  place  by 
means  of  the  collar  B  that  is  secured  with  the  taper  pin 
C.  The  bracket  //  to  which  the  shifting  lever  J  is  fast- 

ened is  located  on  a  solid  part  of  the  machine.  The  pins 
K  should  be  hardened.  There  is  spring  enough  in  the 
segments  of  the  split  ring  so  that  the  balls  can  be  raised 
over  the  high  part  of  the  plunger  and  into  the  retaining 

groove. 

By  David  Majow 

er 

Realizing  the  value  of  combining  tools  that  are  used 
in  connection  with  one  another,  I  contrived  the  device 

COMBINATION    BRUSH    AND    T-SLOT    SCRAPER 

shown  in  the  illustration.  It  consists  of  a  machine  T-slot 

scraper  and  a  brush.  Chips  can  readily  be  removed 
from  blocked  and  crowded  slots  with  the  scraper,  which 

is  made  of  cold-rolled  steel  and  screwed  into  the  back 
end  of  the  brush.  Then  when  the  chips  are  freed,  the 
brush  is  brought  into  play  to  remove  them  and  clean  up 
the  table.  It  is  evident  that  time  is  .saved  by  such  a 
contrivance  in  place  of  two  separate  articles. 

§elf°Ca©§nimg  Clhi^uite  Dooir 
By  E.  (t.  Bagger 

The  drawing  shows  an  extremely  simple  and  inexpen- 
sive attachment  that  may  be  put  on  any  wood  or  metal 

chute  to  prevent  small  machined  parts  from  spilling 
on  the  floor  while  the  receptacle  under  the  machine  is 
being  removed  or  emptied.  It  is  not  necessary  to  stop 
the  machine  with  this  attachment.  When  the  receptacle 

is  pu.shed  in  under  the  machine,  it  strikes  the  U-.shaped 
piece  A .  bolted  on  the  chute.  Tlie  upper  end  of  A  forces 

open  the  gate  B.     When  the  rec-eptacle  is  pulled  away, 

SELF-CLOSING    CHUTE    FOR    WORK    CONTAINERS 

the  weight  of  the  gate  B  forces  it  shut,  preventing  parts 
from  dropping  out  for  some  time  unless  they  are  very 
heavy.  Even  so,  they  may  be  kept  in  by  adding  to  the 
weight  of  the  gate. 

This  attachment  has  been  applied  successfully  to 
|)resses  for  making  metallic  shells  for  cartridges.  It  may 
be  adapted  to  many  other  styles  of  machines  equally  well. 
The  parts  are  made  of  ordinary  sheet  steel. 

Propeff'ties  of  Bes's^Slawsn 
Beryllium  is  a  lustrous,  soft,  white,  tough  metal  some- 

thing like  aluminum  but  of  lower  specific  gravity.  In  the 

form  of  ribbon  or  powder  it  burns  in  the  air  like  mag- nesium. 

The  metal  alloys  easily  with  copper,  forming  a  white 
metal  when  the  proportions^  90  jier  cent,  copper  and  10 
])er  cent,  beryllium  are  u.sed,  and  a  yellow  alloy  when  95 
])er  cent.  copj)er  and  5  ])er  tent,  beryllium  arc  alloyed. 
The  metal  could  be  obtained  without  great  ditilculty  but 
the  small  quantity  of  beryllium  oxide  available  makes  it 
unlikely  the  metal  will  ever  become  more  than  a  curi 
ositv. — Brass  World. 
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T^irianimg  Il©°ILf]h.  Slaells 

Of  the  many  methods  of  drawing  the  work  in  the 

rough-turning  operation  on  British  18-lb.  high-explosive 
shells  the  following  surpasses  them  all. 

Tlie  drawing  shows  a  plug  center  with  about  a  20- 
deg.  inclusive  angle  turned  with  quadruple  grooves  made 
to  fit  the  spindle  of  the  lathe.  These  grooves  have  a 
sharp  edge  to  grip   the  shell,  and  the  greater  the   cut 

DRIVING    CENTER    FOR    ROUGH-TURNING    SHELLS 

the  better  it  will  hold.  The  shell  is  loosened  by  a  grip 
wrench.  As  soon  as  the  cut  is  started,  the  tail  center 
must  be  tightened.  A  tool  post,  holding  two  tools,  is 
used,  the  roughing  tool  being  about  an  inch  in  advance 
of  the  finishing  tool.  This  combination  runs  for  hours 
without  resetting,  as  the  finishing  tool  has  only  a  small 
amount  of  work  to  do.  John  Homevvood. 

Medicine  Hat,  Canada. 

EsatLerHaal  Clhxsisea'  InIoScdl©E* 
for   TlhreaadlflEag 

The  illustration  shows  a  form  of  chaser  holder  that  we 

have  found  useful  in  conjunction  with  circular  chasers  of 
the  type  shown  for  cutting  internal  threads.  Tlie  shank 
of  the  chaser  is  made  with  a  very  slow  taper  and  when 
pulled  up  by  the  nut  is  locked  securely  in  the  holder,  the 
taper  hole  in  which  is  bored  eccentric,  as  shown.     This 

internal  chaser  holder 

allows  the  holder  to  enter  the  hole  being  threaded,  so  that 
the  chaser  need  project  only  a  small  amount  from  the 
holder.     This  makes  a  stiff  job.  F.  G.  Smith. 

Coventry,  England. 

CoEaveEaneKat  Clips  for  Rtiales 
aimdl  ̂ tuile  Covers 

The  readers  of  American  Machinist  may  possibly  be 
able  to  make  use  of  two  ideas  of  mine,  not  patented, 

which  are  shown  herewith.  One  is  a  clip  for  a  6-in. 
flexible  rule  cover.  This  clip  is  so  constructed  that  the 
tongues  bear  on  the  steel  binding  of  the  cover,  permitting 
the  rule  to  be  withdrawn  readily  without  pulling  the  case 

from  the  pocket.    The  other  clip  is  for  the  i^-in.  width 

POCKET   CLIPS   for   STEEL  RULE   AND   CASE 

fi-in.  flexible  rule  and  has  also  a  depth  gage — the  lip  pro- 
jecting at  right  angles  to  the  clip. 

These  two  safety  clips  have  been  extremely  useful  to 
me.  I  am  never  obliged  to  look  around  for  my  rules, 
as  they  do  not  fall  from  my  pocket  when  I  lean  over. 

Rutherford,  N.  J.  George  F.  Kuhne. 

Resmovlsa^  FolasIhiSirag  Wlheels 

Polishing  wheels  are  usually  removed  from  taper  spin- 
dles by  driving  them  off  with  a  hammer. 

The  sleeve  and  nut  shown  do  the  work  with  less  effort 
and  do  not  harm  the  wheel  or  spindle.  Both  are  made 
of  cast  iron  and  varv  in  size  according  to  the  size  of 

JACK    nut    FOR    REMOVING    POLISHING    WHEELS 

spindle.  The  sleeve  fits  the  spindle  close  to  the  jack 
and  about  1/4  i"-  from  the  face  of  the  wheel.  A  spanner 
wrench  is  used  to  operate  the  nut.  On  a  double  polish- 

ing jack  the  threads  are  made  right-  and  left-hand  and 
are  used  on  their  respective  sides. 

Chicopee  Falls,' Mass.  Edmund  S.   Male. 
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Recessis^^  Attadhciffieffiit  foar 
tics 

The  attachment  shown  in  the  illustration  was  designed 
to  machine  the  recesses  in  the  bushing  A,  and  it  is  used 
on  automatic  machines  in  which  the  spindles  revolve  and 

carry  the  tools.  The  work  is  held  in  the  chuck  and 

fed  up  to  the  spindles.  This  attachment  can,  however, 

be  used  with  equal  facility  in  the  screw-machine  lathe 
or  the  drilling  machine. 

The  body  B  is  held  in  the  spindle  of  the  machine,  and 
the  sliding  member  C  carries  the  striking  block  D  and 
the    recessing    tool    E.      The    machine    feeds    forward 

RECESSING   ATTACHMENT    FOR   AUTOMATICS 

the  chuck  jaws  carrying  the  work.  The  face  of  the 

chuck  jaws  comes  to  the  striking  block,  causing  the 

sliding  member  to  travel  on  the  arms  of  the  body, 

which  are  set  at  an  angle  of  71/2  deg.  The  recessing  tool 

is  thereby  forced  outward  from  the  center  and  cuts  the 
recess. 

Wlien  the  work  has  arrived  at  the  end  of  the  forward 

stroke  and  starts  on  the  return,  the  spring  F  between 

the  body  and  the  sliding  member,  which  has  been  com- 
pressed on  the  forward  stroke,  keeps  the  striking  block 

against  the  face  of  the  chuck  jaws.  The  recessing  tool 
recedes  toward  the  center  and  is  kept  there  until  stopped 

by  the  head  of  the  screw  which  regulates  the  amount  of 
travel  in  that  direction.  James  H.  Liller. 

Berwyn,  Penn. 

The  difficulty  of  getting  a  concentric  bored  hole  or 
a  chamfered  portion  on  tubing  or  thin  tubular  parts, 
has  been  successfully  overcome  in  our  shop  by  several 

sizes  of  the   type  of  tool   herewith   illustrated  and   de- 
C   A, 

Another  job,  a  second  operation  on  a  Brown  &  Sharpe 
automatic  using  a  magazine  feed,  was  done  with  a  tool 
of  this  kind.  There  have  been  various  other  applications, 

as  turning  short  lengths  when  pieces  have  been  bored 
which  require  accurate  concentricity.  In  this  .case  the 
position  of  the  guide  roll  A  and  the  cutting  tool  G  was 
reversed  from  that  shown.  The  rounded  and  beveled 

guide  roller  A  is  held  to  the  block  B  by  the  stud  C.  The 
roll  is  a  running  fit  on  the  stud.  The  dovetailed  block 
2?  is  a  good  sliding  fit  in  the  holder  D.  The  helical  spring 
£  keeps  the  roll  and  slide  B  in  position  when  in  contact 

on  the  work  and  against  the  stop  pin  F  when  out  of  eon- 
tact  with  the  work.  The  cutting  tool  G  is  held  in  the 
])lock  B  and  secured  by  the  setscrews  /7,  The  adjusting 
of  the  tool  is  by  the  screw  I. 

The  cost  of  these  tools  has  lieen  saved  many  times  over 

in  simplifying  operations  and  in  producing  accurate  and 
concentric  work.  J.  A.  Boudreau. 

Lowell,  Mass. 

MaciP©fflnietes'  Susiplfaice  Oa^e 
The  illustration  sliows  a  tool  for  scribing  off  parallel 

lines  at  varying  distances.  The  scriber  consists  of  a  base 

A,  which  is  tapped  for  ̂ -in.  posts  B,  with  shoulders  at 
the  top  and  bottom,  as  shown.  They  are  connected  at 

the  top  by  a  steel  plate  C.     The  plate  is  screwed  against 

m 
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BORING   AND   CHAMFERING   TUBULAR  WORK 

scribed.  It  is  used  for  boring  thin  brass  and  other  seam- 

less tubing,  in  one  instance  removing  -^  in.  of  metal 
from  a  tube  originally  g^  in.  thick  in  the  wall,  in  another 

case  removing  ̂ /^^  in.  %  i"-  <Jcep  in  steel.  In  this 
operation  the  lug  J  holding  the  roller  K  was  made  to  act 
as  a  stop. 

A  MICROMETER   SURFACE  GAGE 

the  shoulders  of  the  posts  by  countersunk  screws.  It  is 

filed  out  in  the  center  to  a  trifle  under  3^  in.,  the  round- 
ing on  both  sides  making  it  springy.  From  the  base  and 

extending  with  a  tunied-down  end  through  the  plate  is  a 
14-in.  screw  D,  20  threads  to  the  inch.  It  rests  on  the 

adjusting  screw  E  in  the  base  and  at  the  other  end  is 

pressed  against  the  plate  C.  This  is  made  possible  by 
means  of  the  small  cone  turned  on  the  screw  between  the 

threaded   and    the   thinner   portions.      The   strew    E   is 
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turned  till  there  is  plenty  of  spring  in  the  plate,  thus 
causing  suificient  friction  to  prevent  the  screw  from  acci- 

dental turning.  Then  the  screw  E  is  pinned  down  to 
the  base. 

The  turned-down  upper  end  of  the  screw  D  is  provided 
with  a  knurled  knob  and  a  cone  divided  in  50  equal  parts, 
both  fastened  to  the  screw  by  means  of  a  pin  and  set- 
screw.  A  small  indicator  E  is  screwed  on  top  of  the  left 
post,  next  to  the  cone.  As  the  screw  is  20  to  the  inch  and  the 
cone  is  divided  into  50  divisions,  turning  the  screw  one  di- 

vision makes  block  7  move  0.001  in.  A  bushing  K  threaded 
on  the  outside  to  fit  the  tap  in  the  block  and  threaded  on 
the  inside  to  fit  the  screw  can  be  turned  a  small  part  of  a 
revolution  to  take  up  the  slack  that  might  be  between  the 
screw  and  the  block.  The  locknut  L  keeps  the  bushing 
in  position  after  proper  adjustment.  The  swivel  N ,  with 
the  knob  M  and  the  scriber  0  at  the  end  of  the  sliding 
block,  can  be  clamped  in  any  position,  height  or  angle, 
thus  giving  the  instrument  a  very  wide  range  of  action. 

Brooklyn,  N.  Y.  Jan  Spaander. 

The  accompanying  sketch  shows  a  caliper  that  has 
proved  very  efficient  in  producing  gages  and  templates  in 
our  toolroom.  Having  work  that  required  accuracy  as 
to  radius  and  angles,  wc  were  forced  to  seek  other  ways 
than  depending  on  the  layout  lines. 

We  cut  one  leg  from  a  pair  of  hermaphrodite  calipers 
and  drilled  a  small  hole  in  the  side  near  the  cut.  In 

this  we  brazed  a  piece  of  drill  rod  (size  No.  2  gage,  wliich 

^ 
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PUTTING  AN  INDICATOR  ON   A  CALIPER 

corresponds  to  the  rod  in  a  small-surface  gage)  with  just 
enough  offset  to  bring  the  contact  point  of  the  test  in- 

dicator in  line  with  the  other  point  of  the  hermaphrodite 
calipers.  With  this  tool  we  were  able  to  file  to  a  limit 
of  0.001  in.  from  our  original  layout  point.  It  is  also 
very  useful  in  finding  the  exact  center  of  a  bore  when 
a  piece  requires  further  laying  out. 

Schenectady,  N.  Y.  A.  J.  Davignon. 

The  illustration  (Fig.  1)  shows  a  useful  and  handy 
drawer  for  the  drawing  office.  A  sliding  cover  A  and 
rollers  B  were  used.  This  puts  pressure  on  the  paper 
and  at  the  same  time  a  straight  cutting  edge  is  obtained. 
The  joint  was  made  as  shown  at  C.  For  a  roller  axle 
a  piece  of  wood  about  %  i'l-  ̂ ^  diameter  squared  at  the 
ends,  with  two  washers  clamped  by  cotters,  enabled  the 
keeping  of  the  paper  in  place.     By  making,  the  drawer 

wider  a  similar  arrangement  was  used  for  tracing  cloth 
and  is  shown  in  Fig.  2.  By  removing  the  wooden  core 
inserted  in  the  cloth  it  can  be  dealt  with  in  the  same  man- 

ner as  the  paper. 

It  will  be  found  easier,  however,  to  insert  a  wood 
screw  at  each  end  and  use  a  bearing,  as  shown  at  A.    If 
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Drawer  for  Paper 
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F\Q.Z    Droiw^      for   Tracing    Cloth 

this  arrangement  is  put  at  the  back  of  a  wide  drawer 
graduated  on  the  side,  paper  can  be  measure  1  without 
the  use  of  a  rule.  Andrew  Smith. 

Philadelphia,  Penn. 
as 

Stoff-lini^  Scirew<=MsacIhiEae  StocR 
I  liave  noticed  that  in  many  shops  the  bar  stock  for 

the  automatic  screw  machines  is  brought  to  the  machine 
in  quantity  and  stacked  on  the  floor.  Besides  taking  up 
a  great  deal  of  room,  this  also  interferes  with  trucking. 

RACK  FOR  BAR  STEEL  STOCK 

An  arrangement  for  storing  the  stock  in  racks  that  keep 
it  off  the  floor  and  at  the  same  time  occupy  space  that 
would  not  otherwise  be  used,  is  shown  in  the  illustration. 
The  casting  A  can  be  made  as  shown,  or,  as  in  the  case 
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of  small-diameter  stock,  it  can  be  made  double-deck  and 
secured  to  the  vertical  member  of  the  conventional  sup- 

port by  setscrews  or  pins. 
These  racks  can  be  made  very  cheaply,  as  on  the  one 

shown  the  only  machining  was  the  drilling  and  tapping 
of  the  holes  for  setscrews.  It  was  not  necessary  to  bore 
the  casting.  In  some  cases,  if  the  boss  C  is  made  large 
enough  in  diameter,  the  casting  can  be  bored  out  to  suit 

various  sizes  of  shafts,  thereby  saving  the  expense  of  mak- 
ing patterns  for  different  sizes.  P.  G.  Little. 

Kenosha,  Wis. 

M 
for  S-Iim.  SlheMs 

Cutting  off  copper  rings  to  gage  and  without  loss  of 
time  fooling  with  setting  the  tools,  etc.,  is  a  rather  tedi- 

ous job  on  the  automatic  screw  machine.  A  better  and 

more  accurate  way  is  first  to  cut  them  off  on  the  auto- 
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3 Cutting-  Off    Tool 

Fl©.?.       CUTT1N©-0FF    TOOL    AND    HOLDER 

matic  and  then  trim  them  in  a  specially  equipped  lathe, 
as  illustrated  in  Fig.  1. 

When  placing  the  ring  on  tlie  chuck,  the  sleeve  C  is 
first  moved  forward  by  the  handle  E  until  it  is  stopped 
by  the  pin  D.  This  sleeve  acts  as  a  stop  for  placing  the 
ring  on  the  chuck.  The  tool  holder  F  is  moved  forward 
by  a  rod  attached  to  a  handle  G,  which  is  in  turn  fastened 
to  the  bed  of  the  lathe.  A  stop  for  the  tool  holder  is 

attached  to  the  cross-slide.  The  chuck  and  air  cylinder 
are  of  the  type  manufactured  by  the  Manufacturers  Equip- 

ment Co.,  of  Chicago,  111. 
Fig.  2  shows  a  tool  holder  used  on  the  automatic  screw 

machine  for  cutting  off  seven  rings  in  one  operation. 

The  cutting  tool  is  a  piece  of  "Blue  Chip"  steel,  ground 
as  shown  at  A.  The  construction  of  the  tool  holder  can 

readily  be  seen  from  the  illustration. 

This  lathe  is  used  for  trimming  the  rings.  The  in- 
ternal collet  chuck  A  is  operated  by  a  rod  passing  through 

the  hollow  lathe  spindle  to  a  piston  and  air  cylinder 
fastened  at  the  rear  of  the  lathe  spindle.  The  air  cyl- 

inder is  operated  by  a  foot  lever.  The  casting  B  is  fast- 
ened to  the  lathe  headstock,  and  on  this  the  sleeve  C  slides. 

A  pin  D  is  fastened  in  B  with  a  slot  in  the  sleeve  C. 
Fig.  3  illustrates  the  tool  holder  and  cutting  tool  used 

for  trimming  the  rings.  It  will  be  noticed  that  the  tools 
can  be  adjusted  to  widtli  with  this  holder.  The  tools  are 
placed  in  the  holder  with  the  cutting  edge  down.  This 
holder  can  be  used  for  trimming  rings  with  both  straight 
and  beveled  sides  by  grinding  the  tools  accordingly.  Four 

thousand  3-in.  rings  can  easily  be  trimmed  in  a  10-hr. 
day  with  this  equipment.  J.  A.  Jones. 

New  York  City. 

A  Riveting  Stunt 

Having  a  quantity  of  Vi-in-  diameter  brass  tenons  A 
to  rivet  into  round  castings  B,  we  attempted  to  secure 

a  head  C  with  a  %-in.  capacity  riveter  hammer  D.  The 
hammer  was  of  the  common  type  used  in  small  riveters 
and  revolved  slowly  in  addition  to  its  rapid  vertical 
motion.  We  not  only  did  not  secure  a  good  head  at  C, 
on  account  of  the  small  size  of  the  machine,  but  suc- 

ceeded in  injuring  the  shoulder  at  E. 
It  finally  occurred  to  me  to  cut  the  tenon  .shorter  and 

drill  a  hole  in  the  end.    After  making  a  hammer  point 

THE  TWO  METHODS  OF  RIVETING 

P  and  countersinking  the  hole  in  the  casting  at  G,  we 
were  surprised  at  the  ease  and  quickness  with  which  we 
were  able  to  do  the  work;  and  there  was  no  damage  to 
the  .shoulder  at  E.  The  time  consumed  in  drilling  the 

tenon  and  countersinking  the  hole  in  the  casting  was  in- 
significant compared  with  the  saving  in  riveting  time. 

Springfield,  ilass.  G.  F.  Habtek. 
m 

The  great  need  today  in  standardizing  the  trades  is 
for  cooperation.  In  other  times  all  excellent  methods  or 

means  were  held  as  "trade  secrets,"  sometimes  lost  to 
the  world  for  generations  until  rediscovered.  The  day 
for  this  is  past.  Thinkers  of  today  recognize  that  the 
work  to  be  done  is  so  great  that,  given  all  that  every  one 
has  accomplished  and  is  accomplishing,  there  is  room  and 
to  spare  for  every  worker  who  cares  to  enter  the  field. 

Frank  B.  Gilbreth. 
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Welded  Klaglh=§pe©d  Tools 
The  recent  articles  in  the  American  Machinist  describ- 

ing the  welding  of  high-speed  steel  cutting  edges  or 
points  on  carbon-  or  machinery-steel  shanks  is  especially 
interesting  and  valuable  at  this  time  when  the  price  of 
high-speed  steel  is  increasing  so  rapidly. 

Undoubtedly  the  welding  on  of  high-speed  steel  cut- 
ting ends  is  entirely  practicable,  and  with  a  proper  meth- 

od is  inexpensive.  I  have  developed  a  method  of  util- 
izing short  lengths  of  high-speed  steel,  as  clearly  indicated 

in  the  illustration,  which  is  offered  as  a  contribution  to 
the  literature  on  this  subject.  This  photograph  shows 
two   tools   made   of    %xli/^-iii.    stock   with    carbon-steel 

WELDED    CUTTING    TOOLS 

shanks  and  high-speed  steel  cutting  ends.  The  white 
chalk  line  on  the  tool  indicates  the  location  of  the  weld. 

In  the  actual  tools  the  joint  of  the  weld  is  just  per- 
ceptible. The  photograph  also  shows  two  tools  1^x1  in., 

made  up  of  0.40  per  cent,  carbon-steel  shanks  and  high- 
speed ends  which  have  been  bent  hot  as  an  indication 

of  the  strength  of  the  weld. 
The  advantage  of  the  method  here  shown  is  that  the 

work  can  be  done  in  an  ordinary  smith's  forge  without 
any  special  equipment  and  at  a  cost  not  materially  in 
excess  of  welding  any  soft  steel.        Axel  Stromfoks. 

Holyoke,  Mass. 

Why  try  to  use  a  magnetic  screwdriver  as  shown  on 
page  729,  Vol.  44,  and  elsewhere?  I  have  had  a  couple 
of  years  experience  in  which  the  screwdriver  was  one  of 
my  main  working  tools  and  I  have  found  that  there  are 

just  as  many  bi'ass  as  steel  screws  used  in  a  good  many 
shops.  So-  if  a  person  has  a  magnetic  screwdriver,  either 
permanent  or  electro-magnetic,  he  cannot  secure  any  ben- 

efit where  brass  screws  are  used 
The  illustration  shows-  a  tool  used  and  which  fellow 

workers  swear  by.     I  know  the  idea  is  not  new,  but  we 

have  been  using  it  for  several  years,  and  for  starting  a 
screw  in  close  quarters  or  any  place  where  you  might  use 
a  magnetic  screwdriver,  it  is  0.  K.  It  will  start  brass 
as  well  as  steel  screws. 

The  view  shows  the  slotted  drill  rod  at  A,  while  B  and 
C  show  the  two  leaves  of  spring  steel  inserted.     The 

if  5 

SCREWDRIVER  THAT   HOLDS  SCREWS   FOR   STARTING 

points  are  not  sprung  apart  as  far  as  shown  at  B.  These 
are  closed  and  inserted  in  the  screw  as  at  D  and  hold 

the  screw,  making  it  easy  to  start.  The  job  can  be  fin- 
ished with  a  solid  screwdriver  if  it  requires  more  pres- 
sure than  this  can  give  readily.  Different  sizes  can 

easily  be  made  and  will  be  found  very  useful. 
Connellsville,  Penn.  W.  R.  Hammek. 

:€ 

Metric  S^stesm^  aiimd  Its  Critics 
In  discussing  the  English  and  metric  systems  on  page 

1089,  Vol.  44,  George  G.  Little  considers  the  subject 
from  a  point  of  view  which,  I  believe,  does  not  give  just 
consideration.  At  first  he  told  us  that  he  never  used 

the  metric  system,  and  then  he  tries  to  show  that  the 
oral  expression  in  millimeters  is  troulilesonie.  I  have 
worked  with  the  metric  system  for  about  ten  years.  For 
the  same  length  of  time  I  have  been  working  with  the 
English  system.  I  must  .say  that  one  expression  is  just 
as  easy  to  make  or  comprclicnd  as  is  the  other.  If  the 
metric  system  is  established  and  universally  known,  less 

time  will  be  lost  by  saying  "eleven"  or  "twelve-seven" 
(18.7)  than  in  saying  "one-half  of  an  inch."  The  milli- 

meter "unit"  need  not  to  be  expressed,  since  it  is  under- 
stood. No  dimension,  then,  needs  such  lengthy  expres- 

sion as  "sixty-two  and  a  half"  (0.0625  in.,  using  Mr. 
Little's  own  example). 

I  admit  that  while  the  change  from  one  system  to  the 

other  was  in  progress,  there  would  be  a  little  inconve- 
nience for  some  people.  But  it  is  the  same  as  when  we 

move  from  an  oFd,  unmodern  dwelling  to  a  new  one. 
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The  packing,  moving  and  new  arrangements  cause  ex- 
penses and  discomfort.  Once  we  are  settled,  we  wish 

"we'd  done  it  long  ago." 
To  establish  the  metric  system  does  not  mean  the  adap- 

tation of  something  "just  as  good."  It  rather  means  to 
adopt  a  simpler  and  more  convenient  system.  Mr  Little 

gives  upright  and  Spencerian  writing  as  an  example,  con- 
eluding  that  the  last  is  the  prettier.  On  discussing  the 
metric  and  English  systems,  it  is  not  a  matter  of  how 

much  one  is  attached  to  a  "good  old  method."  Nor  is  it 
a  question  of  ffisthetics.  It  is  a  question  of  how  much 
effort,  energy  and  time  is  spent  while  working  with  one 
or  the  other  system.  My  own  experience  (in  the  shop 
as  well  as  in  the  drafting  room)  taught  me  that  the 
metric  system  has  its  advantages.  If  we  compare  the 
two  systems  with  the  old  Roman  system  of  figuring 
(as  MMDCCCXLVIII)  and  the  Arabian  now  in  use 
(as  2,848),  I  believe  we  come  nearer  to  the  reality.  A 

hundred  years  ago  we  might  have  gotten  along  "just  as 
good"  with  the  old  Roman  system,  which  is  cumbersome 
and  lengthy. 

We  hear  again  and  again  that  the  English  system  is 
easily  computable.  True  enough,  but  nevertheless  there 
is  still  a  pilgrimage  to  some  corner  in  the  shop,  where  the 
table  of  decimal  equivalents  is  shining.  Our  micrometers 
are  still  decorated  with  decimal  equivalents  on  both  sides, 
and  I  have  seen  ca.ses  where  the  owner  had  to  consult  his 

"mike"  about  a  dozen  times  daily. 
A  Scene  from  Real  Shop  Life 

In  all  our  industries  of  a  light  and  medium  nature  no 

one,  from  the  tool  maker  down  to  the  machinist  ap- 
prentice, can  get  along  without  a  number  of  tables  that 

the  metric  man  would  ignore  entirely.  Here  is  a  little 
conversation  which  actually  took  place  and  which  shows 

characteristically  where  the  English  system  is  of  ad- 
vantage to  a  modern  industry : 

Scene^in  a  medium-sized  shop. 

Jim  (who  came  from  the  other  end  of  the  floor) :  "Say, 
Fred,  what  size  drill  must  I  take  for  a  ̂ ^/^^-m.  reamed 
hole?"  Fred,  a  little  surprised:  "Why,  ain't  ye  have 

yer  drill  gage !" 
After  pausing  a  while  Fred  continued:  "Oh,  I  see; 

^Vei  ™-  's  larger  than  a  quarter,  and  No.  1  drill  is  the 

largest  in  the  gage.    Well,  how  much  is  ̂ y^^  in.  ?" 
Jim  took  his  "mike"  out  of  the  apron.  Looking  at  it, 

he  gave  the  equivalent,  0.2968.  "Oh,  well,"  he  added, 
"let's  make  it  0.297." 

Fred  was  well  pleased  with  the  change  in  decimals, 

because  he  instantly  exclaimed,  "That's  better."  He 
crossed  out  the  first  figure  and  wrote  tlie  second  down. 

"Let  me  see,"  Fred  continued  after  a  while,  "I  think  a 
drill  in  the  neighborhood  of  about  0.288  to  0.29  in.  will 

be  right." 
"Ain't  ye  smart?"  shouted  Jim  again.  "I  know  all 

that  myself.  What  I  want  to  know  is  the  number  or 

letter  of  such  a  drill." 
"I  ain't  have  no  table;  we'll  have  to  ask  Lang,"  re- 

plied Fred. 
Both  repeated  the  story  to  me.  While  I  took  out  my 

"American  Machinist's  Handbook"  and  looked  up  index 
and  page  for  letter-size  drills,  Jim,  Fred  and  Gus,  who 
"butted  in"  to  see  what  the  argument  was,  had  a  little 
conference.  The  question  came  up  whetlier  a  ̂ \-in.  drill 

was  not  big  enough.    Jim  assured  them  that  V84  "^^^ 

too  much  to  ream  and  that  he  had  to  make  fifty  pieces 

in  a  hurry.  In  the  meantime  I  found  that  letter  "L" 
drill  is  0.290  in. 

Here  is  a  case  where  four  men  spent  about  fifteen  min- 

utes. The  "Old  Man"  did  not  know  that  Jim  had  to  get 
special  information  for  the  hurry  job.  Neither  did  the 

efficiency  man  know  that  an  hour's  time  was  wa.sted  and 
that  such  time  is  lost  daily.  Otherwi.se  he  might  have 
introduced  some  new,  efficient  system — namely,  the 
metric  system. 

If  the  man  in  the  metric  shop  has  to  ream  a  7.5-mm. 

hole  (about  'Vm  ™-)>  he  knows  instantly  that  7.4  and 
7.3  drills  are  the  nearest  smaller  .sizes  he  can  use.  Sup- 

pose the  same  man  has  to  make  some  special  screws,  say 
5-mm.  thread  and  10.5  head.  At  once  he  knows  that  his 
two  diameters  have  to  be  the  same  as  given.  On  the 

other  hand,  if  the  man  with  the  English  standard  ha.-: 
to  make  similar  screws,  say  10-32  with  J^-in.  head,  the 

first  thing  he  has  to  do  is  to  "look  up"  what  diameter 
No.  10  is  and  then  get  the  decimal  equivalent  of  J|  in. 

We  cannot  get  away  from  the  fact  that,  whether  calcu- 
lations are  made  on  the  drafting  table,  in  the  raw  material 

department  or  in  the  shop,  there  is  always  a  necessity  of 

converting  fractions  into  decimals  and-  vice  versa.  These 

conversions  alone  have  caused  many  a  job  to  be  "junked,*' 
and  a  "firing"  followed,  not  to  mention  the  confusing 
mass  of  data  of  different  wire  gages,  sheet-metal  gages 
and  other  standards  that  cause  endless  trouble  and  waste 

of  thousands  of  hours  daily. 
The  metric  system,  with  uniform  .standards  running 

in  arithmetical  progression,  is  certainly  of  advantage  to 
modem  industrie.s.  Its  establishment  is  easy,  and  our 
mechanics  would  adopt  it  quickly.  However,  there  is  a 

serious  question— and  I  believe  the  only  question — that 
confronts  us:  "How  much  will  our  industries  suffer  and 
lose  by  abandoning  machines,  measuring  appliances  and 

tools?" 

The  question  is  worthy  of  discussion. 
Chicago,  111.  Anoi.F  Langsxer. 

Metric  SystLemm  s^imdl  Hts  Critics 

I  have  noticed  with  disgust  the  comments  on  the  metric 

system,  in  the  American  Machinist;  I  consider  the  argu- 
ments against  it  very  poor  and  cheap. 

Surely,  I  hardly  expect  anything  else  from  English- 
speaking  people,  who  have  a  limited  knowledge  of  or  are 
in  total  ignorance  regarding  the  metric  .system.  There- 

fore they  can  easily  criticize  it  and  find  many  sympa- thizers. 

F.  P.  Terr}%  on  page  78,  is  so  well  acquainted  with 
the  metric  system  and  inch  measurement  that,  with  all 
his  contempt  for  the  metric  system,  he  is  unable  to  point 
out  a  single  advantage  of  the  inch  system  over  the  metric. 

His  only  reason  is  that  he  does  not  want  his  mind  dis- 
turbed. He  is  used  to  thinking  in  inches  and  does  jnot 

want  to  think  about  anything  else. 

The  contention  that  "The  man  who  designs  a  crowbar 
about  5  ft.  long  and  then  thinks  it  out  in  millimeters 

does  not  benefit  by  the  systejn"  makes  me  think  that,  un- 
doubtedly, when  a  man  designs  a  crowbar  or  an  anvil,  he 

must  figure  them  out  in  tliousandths  or  probably  in 
millionths  of  an  inch. 

The  clumsiness  of  the  English  system  of  measuring  is 

evident  to  everylaody,  e\eu  to  the  critics  of  the  metric 
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system.  They  reluctantly  admit  that  it  is  a  better  and 
simpler  system,  but  somehow  they  brace  up  courage 
enough  to  stand  up  and  oppose  its  coming. 

It  "eventually  will  come,  l)ut  we  are  not  yet  prepared 
for  so  radical  a  change."  This  is  the  main  opposition. 
The  other  leading  contention  is  "the  millions  of  dollars' 
worth  of  tools  that  must  be  scrapped."  If  the  acceptance 
of  the  metric  system  now  will  entail  the  loss  of  millions, 
what  will  be  the  loss  fifty  or  a  hundred  years  from  now, 

when  "eventually  it  will  come,"  as  its  critics  aver?  Can 
we  disregard  the  future  entirely? 

Probably,  even  if  it  is  only  for  the  sake  of  dollars,  the 
American  manufacturers  will  have  to  adopt  the  metric 
system  if  they  want  to  be  able  to  increase  their  foreign 
export  with  countries  using  that  system.  I  can  easily 
predict  that  the  recognized  J^nglish  stubbornness  will 
never  compel  those  countries  using  the  metric  system  to 
accept  a  clumsy  system  instead  of  the  metric  system. 

Nobody  will  be  so  radical  as  to  advocate  the  destruction 

of  all  the  tools  based  on  the  present  system,  simply  be- 
cause the  lawmakers  may  decide  to  prescribe  the  metric 

system ;  but  as  other  countries  have  made  the  change 

gradually,  so  we  could,  by  constructing  every  new  ma- 
chine and  tool  on  the  new  system.  By  so  doing,  before 

we  realize  it,  we  will  acquire  the  system  with  all  its  un- 
disputable  advantages. 

One  of  the  great  advantages  is  that  children  will  not 

have  to  study  a  considerable  length  of  time  more — more 
than  they  should— in  order  to  get  acquainted  with  the 
present  clumsy  system,  with  all  its  different  units  and 
how  they  are  subdivided,  but  never  corresponding  with 
another,  as  in  the  metric  system.  Moreover,  we  shall  not 
need  a  set  of  tables  with  us  all  the  time,  to  recollect  all 
these  different  units,  their  subdivisions,  their  relations  one 
with  another,  their  decimal  equivalents  and  many  other 
inconveniences  caused  by  the  present  system. 

A  former  critic  thought  he  found  in  a  report  of  a 
commission  that  investigated  the  result  of  the  adoption  of 
the  system  in  Argentina  a  justification  for  not  following 
the  metric  system.  The  report  greatly  exaggerates  actual 
conditions,  and  this  I  know  by  years  of  personal  residence 
in  various  parts  of  that  republic. 

It  is  only  natural  for  any  people  to  retain  for  a  certain 
time  and  for  certain  purposes  old  ways,  even  realizing 
occasionally  that  the  new  method  is  better.  But  it  is  a 
fact  that  everything  bought  and  sold  in  Argentina  is  in 
kilograms,  its  multiples  or  decimals;  the  meter  is  used 
for  measuring  anything  above  a  foot  or  two,  the  regular 
rules  being  meters,  with  inches  on  one  side.  Liquids  are 
measured  by  liters.    What  more  can  I  say? 

While  farmers,  ten  or  fifteen  years  ago,  used  to  rent 
the  land  by  quadras  or  parts  of  a  legua,  now  it  is  all  in 
hectares  and  everybody  (generally  speaking)  is  better 

acquainted  with  the  meter  than  with  the  old  measure- 
ments. 

It  is  our  right,  as  ̂ Ir.  Terry  claims,  to  use  our  system, 
and  probably  nobody  from  outside  will  ever  attempt  to 
deprive  us  of  it.  It  is  also  our  right  to  go  and  live  in 
jungles  or  caves  as  our  forefathers  did,  but  evidently  for 
some  mysterious  reason  most  of  us  prefer  to  live  in  a 
comfortable  place.  Other  people  dispensed  with  their 
old  systems  for  better  ones;  why  not  we?  Some  day  we 
shall  accept  the  metric  system,  and  we  shall  wonder  why 

we  waited  so  long  before  taking  this  step  forward. 

This  is  no  time  for  sentimental  or  radical  obje<'tion, 
but  it  is  a  matter  of  accepting  what  the  critics  themselves 

declare  to  be  "a  better  and  simpler  system." 
Do  not  let  us  be  too  proud  of  our  old  relics.  If  wg 

recognize  something  better,  why  not  favor  it  instead  of 
opposing  it  with  the  admission  that  eventually  it  will 
come?  Joel  Tessitore. 

Hyde  Park,  Mass. 

Cocmpoiiflinidl  Float  for  Reammers 
Without  being  too  critical,  it  seems  to  me  that  Mr. 

ilurphy  has  gone  to  considerable  trouble  in  making  a 

reamer  with  a  "compound  .float,"  as  shown  on  page  8G6, 
Vol.  41.  It  would  be  simpler  to  use  the  scheme  illus- 

trated in  the  accompanying  sketch. 
Mr.  Murphy  shows  in  Fig.  1  the  usual  type  of  floating 

reamer,  with  a  crosspin  through  a  straight  hole  in  the 
shank.     In  the  sketch  shown  here  the  hole  is  reamed 

COMPOUND  FLOAT  FOR  REAMERS 

from  each  side  with  a  taper  reamer,  so  the  thrust  is  taken 
at  the  point  A.  With  this  style  of  floating  reamer  there 

is  no  chance  for  it  to  "cramp"  against  the  driving  pin, 
as  Mr.  Murphy  mentions. 

I  use  this  style  of  reamer  quite  extensively  in  a  large 
cast-iron  chucking  department  and  find  it  satisfactory. 

Greenfield,  Mass.  Heubekt  il.  Daelixg. 

THe  Stia^gestioini  SysteMi 
I  have  read  with  interest  the  letters  by  J.  H.  Davis 

(page  561,  Vol.  44)  and  others  on  the  suggestion  system, 
and  entirely  agree  that  coupled  with  a  commonsense 
method  of  reward  it  should  be  heljjful  in  all  shops.  I 
have  noticed  a  remarkable  improvement  in  shops  where 

a  bonus  or  piece-work  system  prevails.  I  will  cite  two 
instances  that  occurred  during  my  journeyman  experi- 

ence as  a  fitter  and  turner. 

The  first  was  in  a  shop  of  good  repute  that  did  a  high- 

class  engine  trade.  It  worked  under  a  "successful  bonus 
system"  and  paid  good  wages.  The  job  consisted  of 
inserting  some  small  locating  pegs  in  double  piston  rings. 

They  were  previously  made  by  hand-filing  from  the  wire 
and  the  head  riveted  over  inside  the  ring  with  a  small 
hannnor.  Any  one  who  has  tried  to  head  a  rivet  in  a 
3-in.  hole  will  quite  understand  the  difficulty  of  making 
a  sound  job  without  breaking  the  ring,  which  was  of  cast 
iron. 

After  doing  a  few  gross  sets,  I  discovered  a  small 
power  press  that  was  not  in  use,  and  when  time  permitted 
I  made  a  set  of  dies  that  pressed  up  the  head  complete, 
riveting  the  outside  end  as  usual,  and  made  a  nice  little 

job. 

When  the  manager  next  visited  the  shop  I  was  working 
busily  on  the  job.  On  being  questioned,  I  explained  the 

plan  and  was  relieved  when,  after  timing  me,  he  re- 
marked: "Young  man,  that  is  the  sort  of  thing  we  want 

here.    As  long  as  you  are  engaged  on  this  job  the  price 
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will  not  be  cut,  and  I  will  give  instructions  that  this  job 

IS  to  be  sent  to  you  first."  This  meant  a  raise  of  50 
per  cent,  in  my  wages  and  a  good  saving  to  the  firm 
by  their  bonus  system,  and  besides,  it  relieved  me  of  a 
rather  disagreeable  job. 

Some  time  later,  I  joined  one  of  our  real  "uptodate" 
shops.  On  the  shop  door  hung  a  "Suggestion"  box  that 
stated  among  other  things  that  the  president  would  pay 
for  useful  information. 

After  settling  down  to  work,  I  stumbled  on  a  job  on 
the  vertical  miller,  using  the  radial  table  to  form  a  face 
parallel  to  a  central  hole.  In  spite  of  the  newness  of  the 
machine,  a  persistent  error  would  make  its  appearance 
in  the  true  radius  of  the  arc,  and  caused  some  of  the  work 
to  be  scrapped.  I  therefore  drew  out  a  former  of  correct 

shape,  hardened  and  ground  on  its  edge,  and  put  a  hard- 
ened collar  between  two  cutters  of  similar  diameter,  so 

as  to  bear  on  the  former. 

The  job  cost  me  two  of  my  spare  evenings  and  some 
little  trouble.  The  suggestion  was  duly  posted  and  a 
week  later  I  was  informed  by  a  letter  from  the  president 
that  the  suggestion  would  receive  attention.  Not  long 
after,  an  office  messenger  came  to  me  and  said  that  the 
president  desired  to  see  me. 

Being  young,  I  had  all  sorts  of  visions  as  to  what 
might  happen.  The  president  after  making  a  speech  to 
the  assembled  managers,  superintendent  and  my  humble 
self,  presented  me  with  an  order  on  the  cashier  to  pay  me 
the  magnificent  sum  of  2/6  (60c.),  and  instructed  the  rate 

fixer  to  see  that  the  time  was  carefully  checked  and  al- 
tered, to  conform  to  the  time  taken  with  the  new  de- 
vice, ily  feelings  can  better  be  imagined  than  described, 

especially  as  the  job  saved  about  5/  ($1.20)  on  each 
piece,  besides  insuring  that  the  work  would  be  turned 
out  correctly. 

There  are  you  see,  other  sponges  that  only  absorb, 
liesides  the  one  mentioned  by  John  K.  Godfrey,  page 
459,  Vol.  44.  T.  Stone. 

Durham,  England. :s 

I  have  read  with  interest  the  ailvicc  on  calipcring  run- 
ning work,  by  JI.  Jacker,  page  !)92,  Vol.  44.  It  re- 

calls an  interesting  exi)ericncc  of  my  own,  thirty-odd  years 

ago,  and  the  story  contains  an  excellent  "kink"  to  pre- 
vent calipers  from  catching  on  the  work,  not  given  by 

Mr.  Jacker. 

I  was  a  youngster  then,  being  initiated  into  the  art 
of  turning  and  calipering.  Old  Wullie  was  on  the  next 
lathe,  and  I  very  soon  found  out  that  my  calipers  had 
a  nasty  habit  of  catching  on  the  work,  while  nothing 
of  the  sort  ever  ha])pcncd  to  Wullie.  I  approached  him 
on  the  matter  and  was  told  that  he  had  a  secret  hard- 

ening process  for  the  pojnts,  all  his  own,  and  he  would 
impart  it  to  me  for  a  dollar  down,  with  a  positive  guar- 

antee against  further  trouble  in  this  direction.  He  wovild 
hand  me  his  calipers  to  try  to  make  them  catch.  While  I 
found  them  far  less  apt  to  bite  than  my  own,  I  still  had 
a  suspicion  of  a  catch  of  another  sort  and  that  he  had 
a  notion  that  youngsters  should  not  learn  everything  for 
nothing,  as  such  information  was  likely  to  be  easily 
forgotten. 

One  day  I  saw  Old  Wullie  getting  ready  to  file  up  a 
job.    While  he  cleaned  down  a  bit,  I  made  my  way  up 

to  the  attic  and  was  very  soon  at  full  length  on  the  floor, 

with  one  eye  on  a  hole  that  gave  a  good  view  of  Wullie'g 
operations.  I  saw  him  deliberately  lift  his  drip  pan,  put. 
some  of  the  suds  in  and  then,  after  .setting  his  calipers, 
rest  them  inside  his  pan  with  the  points  in  the  .suds.^ 
Somehow  it  dawned  upon  me  that,  whenever  he  gave 
me  his  calipers  to  try,  he  always  lifted  them  from  the 

drip  ]ian. 
I  did  not  lose  any  time.  I  returned  to  my  lathe  and 

began  experiments.  Very  soon  Old  Wullie's  secret  was 
gone  forever.  Just  wet  the  points  with  any  "old  wet" 
hanging  around,  and  it  matters  very  little  at  what  angle 
you  hold  them,  they  will  not  catch. 

It  only  remains  for  me  to  add  that  after  I  discov- 
ered my  invention  I  gave  it  to  the  whole  .shop,  much  to 

the  discomfort  of  Old  Wullie,  as  the  credit  was  all  mine. 
They  would  not  believe  he  knew  all  about  it  years  ago, 

because  he  never' told  anyone,  and  I  did. 
Belfast,  Ireland.  F.  P.  Tebey. 

S 

Faimgiiracisi]!  ILitsT^Ty  Re^y^siirdls 

In  Vol.  44,  on  page  9T7,  E.  D.  Gatewood  has  touched 
on  a  subject  that,  to  my  mind,  is  one  of  the  fundamentals 
of  progression,  not  for  the  technical  writer  so  much  as 
for  the  machinist,  the  man  for  whom  such  literature  is 

primarily  intended.  Dismissing  for  the  moment  the 

technical  writer's  grievances,  I  think  it  is  generally  un- 
derstood among  machinists  that  uptodate  literature  is 

fairly  high  priced.  Now,  one  can  say  these  works  are 
good  investments,  their  cost  being  divided  over  their  life ; 
but  what  is  their  life?  That  depends  on  the  progress 
after  their  publication  on  the  subject  treated. 

Individual  knowledge,  and  with  individual  knowledge 
individual  efficiency,  would  be  more  readily  obtained  if 
prices  were  lower.  I  am  quite  aware  that  I  stand  on 
somewhat  ticklish  ground  and  am  likely  to  be  assailed, 
the  argument  probably  put  forward  Ijcing  that  good  men 
demand  good  money  for  their  writings.  Cutting  down 
payment  would  not  ease  the  situation,  as  the  standard 
of  books  would  gradually  fall.     What  is  the  solution? 

A  solution  that  suggests  itself  seems  to  lie  along  the 

path  of  nuiking  advertisements  paj-  for  publications  to 
a  much  greater  extent  in  technical  works  than  they  do 

at  present. 
In  England  there  are  striking  examples  of  the  suc- 

cessful iiandling  of  this  idea,  but  they  are  com])arative]y 
few.  The  princijile  seems  good.  The  whole  idea  is  to 

bring  down  the  technical  food  from  the  engineer's  office 
and  feed  it  to  the  individual  machinist. 

Bristol,  England.  Walteu  K.  Ru-hard.^. 
» 

On  page  30,  James  Mclntyre  describes  a  method  of 
filing  holes,  by  grinding  away  part  of  the  cutting  sides 
of  the  file.  I  suggest  that  in  order  to  eliminate  the 
grinding  and  to  leave  the  file  useful  for  all  other  work 
he  try  enlarging  holes  by  the  following  method:  Chuck 
a  round  file  in  the  lathe,  revolving  it  backward,  and 
feed  the  work  onto  the  file.  This  prevents  the  work 
from  running  iij)  on  the  spiral  cut  of  the  file. 

By  this  method  holes  may  be  readily  reamed  larger, 
or  elongated  sufficiently  to  obtain  the  desired  clearanw 

Eutherford,  N.  J.  Geoege  F.  Kuhne. 
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The  State  of  Pennsylvania  has  recently  put  into  effect 
a  code  for  the  artificial  lighting  of  factories,  mills,  and 
other  work  places.  It  is  effective  through  its  adoption 
by  the  Industrial  Board  of  the  Department  of  Labor  and 
Industry,  of  which  John  Piice  Jackson  is  chairman. 
Through  this  act,  Pennsylvania  becomes  the  leading 
state  as  regards  its  provisions  for  requiring  adequate 
standards  of  illumination  in  its  industries.  To  be  sure, 
other  states  have  done  something  along  this  line,  notably 
Wisconsin,  but  nothing  as  comprehensive  as  this  code  of 
Pennsylvania  has  heretofore  gone  into  effect. 

The  requirements  adopted  follow  very  closely  the  pro- 
visions of  the  Lighting  Code  as  originally  worked  out 

by  the  Illuminating  Slngineering  Society,  and  the  Society 
is  to  be  congratulated  on  this  success  of  its  earnest 
efforts.  The  code  first  developed  by  the  Society  was 

presented  in  the  Aineiican  Machinist,  Vol.  37,  p.  5-i7.  It 
was  discussed  and  supported  by  editorial  comment  in  the 
same  issue  on  page  566.  In  March  of  the  present  year 

it  was  In'ought  up  for  general  discussion  at  a  joint 
meeting  held  in  New  York  City  by  the  Illuminating 
Engineering  Society  and  the  American  Society  of 
Mechanical  Engineers.  The  trend  of  the  discussion  was 
favorable,  although  a  few  points  were  questioned  and 

some  suggestions  made  for  modifications.  Following 

that  meeting,  the  code  was  taken  under  reconsideration 

by  the  Illuminating  Engineering  Society,  and  the  result 
submitted  to  the  states  of  Pennsylvania  and  New  Jersey. 
The  first  has  acted.  The  provisions  of  the  code  as 

adopted  by  its  Industrial  Beard  are  as  follows : 
Rule  I.  General  Requirement — Working  or  traversed  spaces 

in  buildings  or  grounds  shall  be  supplied  during  the  time  of 

use  with  artificial  light  in  accordance  with  the  following  rules 

whenever  natural  light  falls  below  the  intensities  specified 
in  Rule  II. 

Rule  II.  Intensity  Required — The  desirable  illumination 

intensity  to  be  provided  and  the  minimum  intensity  which 
shall  be  maintained  are  shown  in  the  following  table: 

Minimum 
Ft. 

Candles 
..      0.05 

At  the  Work. 
Ordinary 

Acceptable 
Practice 

Ft.  Candles 
0.05-   0.25 

3. 

4. 

0.25 

1.25 

0.25-   0.50 

1.25-  2.50 

3.50-  6.00 

1.  Roadways  and  yard  thoroughfares... 
2.  Stairways,   passageways,   aisles,   stor- 

age spaces     
Rough  manufacturing  operations,  such 

as  foundry  work,  rough  machining, 
rough  assembling,  rough  bench  work 

Fine  manufacturing  operations,  such 
as  fine  lathe  work,  pattern  and  tool 
making,  light-colored  textiles,  to- 

bacco manufacture           3.50 
5.  Special    cases    of    fine    work,    such    as 

watch  making,  engraving,  drafting, 
dark-colored    textiles          5.00 

Uncertain   cases   and   intermediate   requirements 
left  to  the  judgment  of  the  State  Industrial  Board. 

Rule  III.    Shading  of  Lamps — Glare  either  from 

or  unduly   bright  surfaces  produces  eye  strain  and   increases 
accident  hazard. 

Exposed  bare  lamps  shall  not  be  used  except  when  they 
are  out  of  the  ordinary  line  of  vision;  lamps  should  be  suitably 
fitted  to  minimize  glare. 

10.00 

are 

.00 

be the  lamps 

'This  rule  Is  Intended  to  provide  adequate  illumination  at 
the  work.  For  purposes  of  measurement  a  horizontal  refer- 

ence plane  30  In.  above  the  floor  is  to  be  taken,  and  a  properly 
standardized  portable  photometer  or  illuminometer  used. 
For  purposes  of  very  rough  estimate  it  may  be  stated  that 
with  a  good  overhead  system  of  lighting  1  cp.  (spherical)  per 
square  foot  of  floor  area  should  produce  an  Illumination  m- 
tensity  of  about  3-ft.  candles. 

Rule  IV.  Distribution  of  Light  on  the  Work — Lamps  shall 
be  so  arranged  as  to  secure  a  good  distribution  of  light  on 
the  work,  avoiding  objectionable  shadows  and  sharp  contrasts 
of  Intensity. 

Rule  V.  Emergency  Lighting — Emergency  lighting  shall 
be  provided  in  all  work  spaces,  aisles,  stairways,  passageways 
and  exits:  such  lights  shall  be  so  arranged  as  to  Insure  their 
reliable  operation  when  through  accident  or  other  cause  the 
regular  lighting  is  extinguished. 

Rule  VI.  Switching  and  Controlling  Apparatus — Switching 
or  controlling  apparatus  shall  be  so  placed  that  at  least  pilot 
or  night  lights  may  be  turned  on  at  the  main  point  of  en- 
trance. 

A  study  of  the  preceding  provisions  will  show  that  the 
code  is  short  and  simply  phrased.  Nothing  is  said 
about  daylight  illumination.  A  number  of  the  provi- 

sions of  the  code  framed  by  the  Illuminating  Engineering 
Society  are  omitted.  This  course  has  undoubtedly  been 
dictated  by  wisdom,  for  an  innovation  of  this  kind  to 
be  successful  mu.st  not  be  too  drastic  or  complicated. 

The  Society's  original  code  provided  for  four  classes 
of  intensity  which  are  those  numbered  from  2  to  5  of  the 
code  as  adopted  in  Pennsylvania.  The  Industrial  Board 

added  the  first  item,  "Koadways  and  yard  thorougfares." 
It  also  added  a  minimum  requirement  in  the  fifth  class; 

namely,  5-ft.  candles. 

Pennsylvania's  code  has  been  carefully  considered  and 
wisely  planned.  If  it  is  enforced  with  the  same  degree 

of  good  judgment,  the  Keystone  State  is  to  be  congratu- 
lated indeed.  The  American  Machinist  bespeaks  the 

cordial  support  of  all  the  machine-shop  executives  in 
Pennsylvania  for  these  progressive  regulations. 

What  state  will  be  next? 

^s^e 

The  standardization  of  aeroplanes  and  motors,  similar 
to  the  manner  in  which  automobile  parts  have  been  and 
are  being  standardized,  is  being  undertaken  by  the  S.  A. 
E.  These  initials,  it  may  be  explained,  now  stand  for 
the  Society  of  Automobile  Engineers,  but  may,  if  present 
proposals  are  carried  out,  be  translated  into  the  near 
future  into  tlie  Society  of  Automotive  Engineers.  Such 
action  would  enlarge  the  scope  of  the  society  to  include 
the  automobile,  aeronautic,  marine,  tractor  and  gas-engine 
fields  and  so  tie  together  the  problems  of  self-propelling 
vehicles  or  mechanisms  of  these  four  great  services  of  the 
internal-combustion  motor. 

It  is  quite  possible  that  some  of  the  standards  adopted 

by  motor-car  t)uilders  can  be  used  equally  well  in  aero- 
plane work.  But  many  of  the  problems  are  so  different 

that  new  standards  must  be  decided  upon.  Spark  plugs, 

for  example,  will  require  a  special  set  of  specifications, 
owing  to  different  and  more  difficult  conditions. 

Propeller  hubs  are  among  the  first  elements  to  be  con- 
sidered, the  present  feeling  being  that  the  standard 

adopted  by  the  French  will  be  selected  for  this  purpose. 
Some  standard  is  absolutely  essential  for  economical  and 

satisfactory  manufacture. 
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Another  matter  for  early  consideration  will  be  the 
nomenclature  of  the  aeroplane,  the  first  point  being  the 

question  of  right-  or  left-hand  motor,  particularly  as 
applied  to  the  twin-motored  machines.  The  committee 

is  disposed  to  advise  the  use  of  the  terms  "clockwise"  and 
"counter-clockwise,"  as  in  electrical  engineering,  the 
observer  standing  facing  the  end  of  the  ])0wer-delivery 
shaft. 

It  is  rather  unfortunate  that  this  definition  should  be 

just  opposite  that  used  in  machine-shop  practice  regard- 
ing milling  cutters,  although  it  is  probably  the  more 

logical.  It  has  always  been  difficult  to  see  why  a  right- 
handed  milling  cutter  or  drill  should  turn  to  the  left, 
when  looked  at  from  its  cutting  end.  Uniformity  of 
definition  is  highly  desirable ;  but  as  the  electrical  and 

aeronautic  usage  is  evidently  logical,  there  is  little  likeli- 
hood of  a  change  to  meet  our  shop  practice. 

Dr.  S.  W.  Stratton  has  announced  that  the  Bureau  of 

Standards  will  establish  an  investigation  department  for 
disseminating  the  knowledge  that  is  being  acquired  in  the 
numerous  laboratories  in  various  parts  of  the  country. 
With  interest  really  aroused  in  the  standardization  of 
aijroplane  construction,  there  is  sure  to  be  made  rapid 
progress  that  will  be  of  great  value  in  its  development. 

To  IiniC2°esiS©  Pipo^fts 

Improvements  in  the  machine  shop  and  in  machine- 
shop  operations  and  tools  are  usually  held  to  be  highly 
desirable,  and  one  who  can  make  them  is  considered  a 
valuable  man  to  have  in  the  plant.  This  is  undoubtedly 
true,  but  it  must  be  qualified  by  the  fact  that  improve- 

ments, like  anything  else,  can  be  overdone.  When  this 
happens,  they  no  longer  continue  to  be  improvements, 
but  drawbacks  from  a  financial  standpoint. 

It  may  be  well  to  seek  out  a  definition  as  to  what 
constitutes  an  improvement  in  the  machine  shop.  There 
are  so  many  ways  of  doing  the  same  thing  that  a  change 
in  method  is  sometimes  taken  to  be  an  improvement, 
especially  where  this  change  brings  with  it  an  increased 
production  and  a  reduced  cost.  The  point  is  sometimes 
lost  sight  of  that  the  old  method  may  not  have  had 
justice  done  it.  Possibly,  with  proper  thou;  ht  and  direc- 

tion the  old  method  could  have  been  made  to  beat  the 

new  one  and  also  to  reduce  costs  and  increase  production. 
As  a  starting  point,  therefore,  let  us  assume  that 

before  an  improvement  in  a  method  is  to  be  approached, 
we  are  sure  that  the  former  method  is  being  worked 
to  its  limit  and  as  intelligently  operated  as  is  possible. 
The  insistence  on  this  thought  will  in  itself  eliminate 
some  50  per  cent,  of  the  changes  that  now  take  place 
in  many  shops  under  the  name  of  improvements. 

The  second  mental  step  in  approaching  a  change  of 
process  is  to  make  sure  that  it  is  worth  while,  granted 
that  it  is  an  improvement.  Everyone  who  has  had  close 

experiei  ce  with  machine-shop  life  has  seen  changes  of 
method  'vhich  were  possibly  slight  improvements,  but 
which  have  been  forced  into  existence  as  a  matter  of 

satisfying  the  personal  pride  of  the  originator.  Some- 
times the  ingeniousness  of  the  method  casts  an  unnatural 

light  upon  it,  which  blinds  one  to  the  actual  merit  of 
the  idea.  A  wooden  box  used  as  a  jig  under  certain 
conditions  is  a  more  meritorious  device  than  would  be 

the  most  elaborate  example  of  a  tool  maker's  art  under 

similar  conditions.  But  there  is  no  glamour  about  the 
ugly  wooden  contraption  that  saves  100  times  its  cost 
each  week,  whereas  there  is  considerable  attraction  in  the 

highly  polished  and  elaborate  metal  device  that  possibly 
may  earn  its  keep  after  a  year  or  two. 

There  are  some  men  whose  minds  are  creative  and 

whose  thoughts  change  from  object  to  object  with  great 
flexibility,  who  are  able  to  devise  improvements  faster 
than  a  mechanic  can  carry  them  out.  Very  few  jigs  are 
built  without  some  possible  improvement  being  found 
before  they  have  l)een  completed.  Sometimes  these  im- 

p^o^•ements  might  even  be  considered  worth  while,  con- 
sidered from  the  standpoint  of  what  they-  would  save. 

And  yet  there  is  a  limiting  condition  here  also.  It 
does  not  pay  to  change  methods  too  often,  even  when 
there  is  the  stronsj  excuse  of  considerable  saving.  One 
may  readily  imagine  a  condition  in  which  changes  would 
be  made  so  frequently  that  nothing  could  be  produced, 
and  no  benefit  would  be,  obtained  under  such  conditions 
from  the  possible  saving  due  to  the  changes,  however 
great  these  might  be. 

Establishing  a  Minimum  Period  of  Service  for 
Jigs  and  Fixtures 

These  considerations  point  to  the  desirability  of  in- 
sisting on  a  minimum  length  of  operation  of  each  piece 

of  equipment  that  has  proved  worthy  of  operating  at 
all.  What  this  period  shall  I)e  is  a  question  that  may  be 
determined  individually  and  cannot  be  settled  in  these 
columns  for  the  varying  conditions  existing  in  different 
shops.  The  factors  to  consider  are  the  average  length 

of  time  I'cquired  in  the  shop  to  put  through  paying  lots 
of  the  piece  that  is  to  be  machined  in  the  jig  or  fixture 
in  question;  and  the  average  length  of  time  required  to 
accustom  an  operator  to  a  change  of  method. 

On  all  prt)po,«ed  changes  it  is  well  to  insist  that  an 
estimate  be  made  up  before  the  change  is  authorized, 
showing  the  amount  of  money  that  may  be  saved  by  the 
improvement  and  comparing  this  with  the  cost  of  throw- 

ing out  the  old  equipment.  In  sho])s  where  the  depre- 
ciation on  jigs  and  fixtures  is  based  on  a  life  of  one 

year  there  is  no  loss,  as  far  as  this  point  is  concerned, 
in  discarding  the  method  and  device  at  the  termination 

of  that  year.  The  other  factors,  however,  must  be  con- 
sidered in  addition  to  the  cost  of  equipment  in  order  to 

size  the  problem  up  properly.  These  were  mentioned 
above  and  are  the  average  length  of  time  required 
to  put  a  paying  lot  of  the  parts  through  the  shop,  and 
the  time  needed  to  accustom  an  operator  to  the  change 
in  method. 

STICKI^■G  TO  THE  MaIN  PURPOSE  AS  A   CHARACTERISTIC 

FOR  Tool  Designers 

Noah  learned  something  while  he  built  the  ark.  Doubt- 
less after  he  had  the  frame  completed,  he  could  see  a 

much  better  way  to  make  it;  and  if  he  had  had  the  in- 
stincts of  some  machine-shop  tool  designers,  he  would 

have  scrapped  the  whole  thing  and  started  over  again. 
Possibly,  before  the  roof  was  put  upon  the  cabin  he  had 
conceived  the  advantages  o£  a  submarine  for  similar  pur- 

poses, but  notwithstanding  this  he  kept  the  main  object 
in  view,  which  was  to  get  the  ship  built  before  it  rained ; 
and  according  to  all  accounts  he  finished  with  a  few 
hours  to  spare.  His  example  is  a  profitable  one  for  tool 
designers  to  study. 
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BI(Dc£i  Qages 
The  illustration  shows  one  of  a  number  of  sets  of  block 

gages  manufactured  by  Wismach  &  Co.,  1513  Richard 
St.,  Milwaukee,  Wis. 

The  blocks  have  parallel  lapped  opposite  sides.  They 
vary  in  thickness  by  specific  increments  given  in  fractions 
of  inches  or  millimeters,  and  two  or  more  of  them  can 

be  wrung  together  to  obtain  what  is  practically  a  solid 
gage  of  a  given  size.    Holders  are  provided  for  the  blocks 

BLOCK  GAGES 

when  they  are  used  for  external  measuring  or  for  measur- 
ing holes  with  the  two  half-round  members  furnished  for 

this  purpose. 

<0>p)p©iP^iiaiffi£tlaes  We  Have   Missedl 
By  a.  L.  Haas 

It  is  true  of  research  work  no  less  than  of  many  proc- 
esses that  the  byproducts  may  prove  even  more  valuable 

than  the  direct  outcome  of  investigation  or  manufacture. 
This  is  why  the  scientific,  technical  mind  displays  so  much 
interest  in  what  seems  the  merely  curious,  irrespective 
of  its  immediate  value.  Attention  is  focused  when  new 
ground  is  broken.  It  is  difficult  to  see  where  the  clew 
may  ultimately  lead,  or  what  end  may  result  from  the 
pursuit  of  the  elusive. 

The  distinction  between  science  and  commerce  can  be 

said  to  consist  in  the  fact  that  the  former  seeks  no  gain, 
while  the  latter  finds  no  interest  in  the  novel  and  curious. 

To  some  extent  this  serves  to  explain  the  cfwlness  with 
which  the  inventor  is  met  when  he  seeks  to  exploit  a  new 
device.  Unless  he  can  prove  that  his  novelty  has  an 
immediate  cash  value,  his  reception  is  apt  to  be  far  from 
cordial. 

A  difficulty  cropping  up  in  the  course  of  the  day's  work 
is  an  obstacle  to  be  overcome.  The  graver  the  matter  the 

more  likely  is  it  to  lead  to  results  of  value,  to  an  adapta- 
tion worth  all  the  trouble  of  patient  investigation.  To 

take  full  advantage  of  opportunity  afforded  needs  trained 
imagination,  but  the  average  individual  blessed  with 
]iatience  may  fall  across  something  worth  while. 

Two  pertinent  instances  of  missed  opportunity  serve 
to  add  point  to  the  question.  Both  of  these  concern  the 
testing  of  hardness. 

It  will  be  within  the  recollection  of  many  that  in  the 
189()'s,  with  the  development  of  the  bicycle  in  its  earlier 
stages,  crusnmg  bicycle  balls  in  a  testing  machine  became 
a  favorite  pastime.  In  common  with  other  students  tak- 

ing an  experimental  course  I  must  have  destroyed  at  least 
a  gross,  the  results  obtained  varying  in  a  most  erratic manner. 

The  cause  of  such  variation  was  rightly  attributed  in 
part  to  the  hardened  plates  used.  It  proved  impossible 
to  apply  the  pressure  in  a  simple  point  as  desired.  Hard- 

ened plates  of  every  known  brand  of  steel  quenched  in 
every  possible  way  were  tried,  but  the  ball  always  left  a 
permanent  depression  in  the  plate.  Attention  was  focused 
on  the  test,  not  on  its  results  to  the  plates,  although  any 
student  might  have  realized  the  importance  of  the  in- 

dentation and  its  application.  When,  however,  the  Brin- 
ncll  machine  was  marketed,  the  opportunity  we  had 
missed  became  apparent. 

The  ScLEnoscoPE  Principle 

The  second  instance  concerns  the  scleroscope.  Long 
before  this  was  ever  marketed,  forgers  in  the  Sheffield 
cutlery  industry  utilized  the  same  underlying  principle. 
A  competent  man  know  by  instinct  and  the  rebound  of 
his  hammer  on  a  blade  across  the  anvil  whether  the  steel 

was  properly  hardened  or  tempered. 
At  least  five  years  before  the  instrument  was  marketed 

an  old  Sheffield  forger  demonstrated  his  methods  to  me 

after  I  had  gained  the  old  man's  confidence.  A  matter  of 
fifty  years'  experience  lay  behind  the  demonstration,  and 
it  should  have  provoked  more  lasting  interest  than  it 
actually  did. 

Taking  a  dead-soft  blade,  he  made  me  feel  the  impact 
and  rebound  of  the  hammer.  After  heating  and  quench- 

ing, the  lesson  was  repeated,  and  again  after  drawing  to 
color  Unless  the  blade  felt  right  under  the  hammer,  it 
was  re-treated,  and  the  old  man  had  a  reputation  second 
to  none  in  that  particular  firm. 

Realization  of  a  princi|)le  does  not  .show  us  how  to 
reduce  it  to  practice,  and  the  merits  and  ingenuity  of  the 
Brinnell  and  the  scleroscope  methods  are  not  even  ques- 

tioned. The  point  is  that  the  underlying  principles  of 
both  methods  of  test  were  in  existence  for  exploitation 
by  any  acute  mind.  Thousands  of  trained  men  had  seen 
bicycle  balls  tested  and  found  the  imi)ediment  of  the 
indentations,  but  never  realized  their  application  to  a 

practical  issue. 
The  cutlery  forger's  test  was  less  known,  as  the  trade 

was  secretive.  Unle.'^s  confidential  relations  had  been 
established,  it  is  more  than  probable  that  I  would  not 

have  been  shown  the  inner  mysteries  of  the  old  man's 
craft.  Still,  the  test  must  have  been  known  to  numbers 

who  never  thought  of  calibrating  the  rebound  as  a  means 

of  comparing  hardness. 
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aiag«»M.©OB5m  JPs'si.cSace  iia  a. 

Five  distinctive  features  individualize  the  drafting 

room  of  the  Wellman-Seaver-Morgan  Co.,  Cleveland, 
Ohio.  They  prove  that  success  in  the  drafting  depart- 

ment is  by  no  means  incompatible  with  free  departure 
from  conventional  methods  to  fit  special  needs  of  the 
business  or  personalities. 

Leading  features  are:  (1)  Departmentalization  of 
the  drafting  room  to  match  the  departments  of  the 
engineering  organization;  (2)  functionalized  control,  in 
which  the  engineering  direction  and  administration  are 

separated;  (3)  cost  recording  applied  to  the  single  draw- 
ing, with  a  card  file  for  all  drawings;  (4)  a  system  for 

limiting  house-account  jobs;    (5)  use  of  cut  sheets. 
The  company  builds  a  large  range  of  structures  and 

machines,  and  its  engineering  work  covers  at  least  two 
broad  classes  of  structural  steel  and  three  classes  of 

mechanical-engineering  construction.  This  condition  is 
met  by  a  complete  departmentalization  of  the  engineering 
branch,  in  fact  of  the  whole  company  except  the  shop. 
In  many  concerns  where  this  is  the  case,  the  drafting 
room  is  a  single  unit,  tecluiically  and  administratively, 
but  here  the  drafting  room  also  is  departmentalized. 
Long  use  of  this  plan  of  operation  proves  its  success. 

The  six  departments,  each  headed  by  an  engineer,  are : 
Coal  and  Ore  Handling,  Hydraulic  Turbine,  ]\Iine  Hoist, 
Crane  (charging  machines  and  coke-oven  equipment). 
Furnace  and  Estimating.  The  drafting  force  is  divided 
into  corresponding  groups,  and  each  group  is  headed  by 
a  foreman.  Including  an  extra  group,  for  billing  and 
orders  (3  stenographers  and  3  clerks),  the  whole  force 
comprises  normally  90  men.     The  44-hr.  week  is  used. 

Administrative  control  of  the  drafting  force  is  in  the 
hands  of  the  Engineer  of  Construction,  who  employs, 
disciplines  and  manages.  For  technical  instnictions, 
however,  the  group  foremen  are  directly  under  orders 

of  the  department  engineers.  There  is  no  one  corre- 
sponding to  the  Chief  Draftsman  of  the  usual  type  of 

organization.      Finished    drawings    are    checked    by   the 

group  foreman  and  are  countersigned  by  the  department 

engineer. This  division  of  functions  is  not  merely  formal  but 

is  applied  consistently.  Thus,  space  limitations  made  it 
necessary  to  locate  two  groups  of  the  drafting  force  away 
from  the  main  drafting  room — in  fact  directly  under  the 
eye  of  the  respective  department  heads.  These  groups 
nevertheless  are  under  the  same  administrative  control  as 
the  force  in  the  main  room. 

In  this  organization  good  disciplinary  control  is 
secured  without  a  time  clock.     The  group  foremen  are 
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FIG.   1.    CORNER  OF  DRAFTING   ROOM 

FIG.  2.    DRAFTING  TABLE  OF  ORIGINAL  DESIGN 

responsible  for  their  men  to  the  Engineer  of  Construc- 
tion. They  are  accountable  for  both  regularity  and  order, 

in  addition  to  efficiency. 
Eecord  Forms  and  File  Cards 

To  obtain  a  permanent  record  of  drawings  and  a 
reliable  basis  for  estimates  of  drafting  costs  an  unusually 

careful  system  of  recording  the  drafting-room  operations 
was  devised.  It  is  based  on  the  draftsman's  time  card 
(Fig.  3),  which  states  not  merely  the  job  number  but 
also  the  operation  (designing,  detailing,  tracing)  and 
the  drawing  number.  The  group  foreman  countersigns 
and  turns  in  the  time  cards  of  all  his  men.  The  original 

goes  to  the  paymaster ;  a  duplicate  is  filed  in  the  drafting 
room. 

On  completion  of  a  drawing,  it  is  turned  in  to  the 
Engineer  of  Construction,  accompanied  by  a  report  card 
(Fig.  5)  giving  all  pertinent  data  that  describe  the  sheet, 
except  the  time  spent  on  it.  This  report  card  is  filed 
as  a  permanent  record  of  new  drawings  made  on  a  given 
order. 

A  cost  card  for  the  drawing  is  made  up  from  the 

time  slips,  posted  up  each  day,  and  totaled  when  the 
report  card  announces  its  com])lction.  This  card  (Fig.  6) 
gives  the  total  time  and  cost,  and  an  analysis  of  this 
time  by  men  and  by  dates.  An  analysis  by  operations 
can  be  deduced,  when  needed,  from  the  rates  of  pay 
shown  on  the  card. 

Eegular  (contract)  jobs  are  started  by  a  group  fore- 
man on  receiving  from  the  Engineer  of  Construction  a 

duplicate  of  the  order  made  out  by  the  contracting  agent 
or  engineer.  This  order  is  returned  after  completion 
of  all  the  drawings  of  the  job. 
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NAME                                                                                   TIMFKFFPFRx;  rHPr-K 

p«Tr CHARae  NO.                                                OPERATION. 
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44     11—15     50M 

FIG.   3. TIME   SLIP  GIVES   OPERATION  AND   SHEET 
NUMBER 

House-account  jobs,  or  what  might  be  called  nonpro- 
ducing  work  in  the  drafting  room,  are  initiated  by  a 

special  order  made  out  on  a  numbered-series  card  issued 
by  the  Engineer  of  Construction.  This  card,  besides 
tending  to  limit  the  amount  of  such  work,  helps  to 
insure  proper  locating  of  the  charge  in  the  accounting 
department.  The  latter  result  is  secured  by  sending  a 
duplicate  of  the  card  to  the  accounting  department  when 
the  job  is  initiated,  and  giving  on  this  card  a  sufficient 
description  of  the  proposed  work  that  the  latter  depart- 

ment is  enabled  to  place  the  charge  against  the  proper 
one  of  several  standing  accounts  authorized  by  the 
management  of  the  company.  Fig.  7  shows  the  card  and 
its  duplicate.  The  back  of  the  duplicate  is  ruled  for 
the  daily  time  and  cost  figures  from  the  time  slips,  the 
time-slip  entries  being  identified  by  the  number  taken 
from  the  special-order  card. 

The Wellman-Seaver-Morgan  Co. 
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FIG. 
REPORT  CARD  FOR  INDIVIDUAL  DRAWING 
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PIG.  4.  SKETCH  OF  UPRIGHT  BOARD  AND  LAMP 
MOUNTING   AS   FORMERLY  USED 

Now  abandoned   for  horizontal   tables  and  ceiling  drops 

FIG.  6.    COST-RECORD  CARD  IS  FILED  FOR  EACH  SHEET 

The  arrangement  of  the  room  is  determined  partly 
by  the  space  layout  and  the  window  lighting.  The  room 
is  about  40x100  ft.,  and  15  ft.  high;  about  three-fourths 
of  the  wall  space  has  windows.  With  narrow  piers,  and 
windows  extending  to  the  ceiling,  the  side  light  easily 
allows  of  placing  two  tables  in  line  from  the  wall.  As 
Ihe  column  arrangement  makes  an  8-ft.  aisle  down  the 
middle  of  the  room,  the  row  of  two  tables  on  either  side 
just  fills  the  available  space.  In  the  other  direction  the 
tables  are  spaced  about  4  ft.  8  in.,  or  three  per  14-ft.  bay. 

Present  practice  as  to  equipment  is  of  relatively  recent 
date.  Up  to  eight  years  ago  the  room  was  fitted  with 
upright  drawing  boards  mounted  on  easel  brackets  set 
on  top  of  office-type  desks.  Fig.  4  sketches  roughly  the 
desk  and  board,  and  its  lamp  fitting.  The  brackets 
could  be  adjusted  to  different  angles,  the  board  (about 
32x40  in.)  could  be  sliiftcd  up  and  down  on  the  brackets 

and  could  even  be  slid  down  to  rest  on  the  draftsman's 
knees,  and  a  parallel-ruler  working  in  slots  of  the  rails 
served  in  place  of  the  T-square.  The  lower  stile  had  a 
projecting  tray  to  hold  pencils  and  tools.  A  pipe  support 
over  the  top  carried  a  baby  Nernst  lamp  whose  hook 
could  be  slid  along  the  pipe  rail  to  any  position. 

The  horizontal-board  plan  is  now  u.sed  exclusively. 
Many  of  the  old  desks  were  adapted  for  this  by  putting 

C-in.  legs  under  them :  two  desks  with  a  filing  ca.se  be- 
tween give  enough  table  Jcngtli  for  two  draftsmen.  The 

rest  of  the  room  is  equipped  with  large  tables  designed 
and  built  by  the  company.  Fig.  2  shows  one  of  these 
quite  clearly.  Tliere  are  two  drawers  for  tools  and  books, 
and  two  large  ones  for  drawings.  The  top  is  34x84  in.; 
it  has  an  oak  border  and  a  soft-pine  filling.  This  is 
rarely  or  never  used  for  pinning  down  drawings,  ])ut 
a  drawing-board  on  taper  rails  is  placed  on  it. 

Several  large  boards  are  used  in  the  Hydraulic 
Department.  These  range  from  4x6  to  5x10  ft.,  and  have 
a  steel  edge  for  the  T-square.  For  other  departments  the 
regular  tiibie  serves  satisfactorily. — Engineering  News. 
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Thore  are  a  few  drafting  machines,  but  most  of  the 

tables  are  equipped  with  T-squares.  Triangles  and  other 
tools  are  furnished  by  the  men.  Special  tools  such  as 
pantograph,  beam  compasses  and  special  curve  and  radius 
templets  are  furnished  by  the  company. 

The  present  lighting  system  has  one  360-watt  drop 
iixture  in  each  bay  (14xlG  and  8.xl4  ft.).  The  fixture 

has  six  60-watt  tungsten  lamps  placed  under  a  39-in. 

General  Electric  "diffuser,"  and  inclosed  below  by  a 
pearl-glass  shade,  all  hung  about  6  ft.  from  the  ceiling 
(9  ft  from  the  floor).  The  illumination  is  said  to  be 
entirely  adequate.  Ceiling  and  walls,  painted  buif  in 
oil,  are  important  factors  in  the  lighting. 
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FIG.  7. DRAFTING-ROOM  ORDER  CARDS  FOR  HOUSE- 
ACCOUNT  JOBS 

Cards  3x5.  Lower,  white,  goes  to  drafting-squad  foreman 
as  his  order.  Upper,  buff,  goes  to  auditor,  and  is  ruled  on 
back  for  time  and  amount 

Most  of  the  work  is  done  on  cut  sheets.  Buff  drawing 
paper  is  used  for  pencil  layout  and  detailing,  and  this 
as  well  as  the  tracing  cloth  and  blueprint  paper  is  bought 
in  sheets.  The  tracing  cloth  is  bought  with  border  and 
company  stamp    (lower  right  corner)    printed  on. 

The  reason  for  using  blueprint  sheets  is  that  the  two 

machines — imported  vertical  machines,  among  the  first 
made — take  sheets  only. 

There  are  four  standard  sizes  of  drawing  sheet;  only 
ill  turbine  work  and  other  special  cases  is  it  necessary 
to  depart  from  these.    They  are  : 

Over  All 
26     x36  1n. 
IS     x26  in. 
13     xl6in. 
9iAxl2  in. 

Inside  Inner  Border  Line 
23%x33%  in. 
16     x23M>  in. 
10^x14       in. 
7%xl0%  in. 

The  sheet  sizes  are  selected  by  the  group  foreman  in 
planning  out  the  work  on  a  particular  job.  The  smallest 
size  is  used  for  drawings  that  are  likely  to  be  wanted 
in  letter  size  for  filing  with  correspondence  and  notes. 
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FIG.  8.    PART  PLAN  SHOWING  TABLE  ARRANGEMENT 

siiaese  Copper  Firodliactaoia 

Usually  Japan  exports  considerable  copper  io  China 
each  year,  but  during  the  past  year  not  only  have  there 
been  no  exportations  of  the  metal  to  that  country,  but 
Japanese  merchants  have  been  scouring  the  markets  of 
China  for  copper,  and  Chinese  statements  have  been  made 
that  Japanese  dealers  purchased  Chinese  copper  coins 
and  shipped  them  to  Japan  to  be  melted  down. 

In  1909  the  production  of  copper  in  Japan  was  given 
as  46,000  tons;  during  the  pa.st  year  the  production  in- 

creased to  73,000  tons.  One-half  of  the  exports  of  last 
year  went  to  Eussia,  one-fourth  to  Great  Britain,  and 
the  remainder  to  France  and  the  United  States. — Brass 
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•MECHANICAL  TECHNOLOGY  —  By  G.  F.  Charnock.  Six 
hundred  and  twenty  8V4x5^4-in.  pages;  503  illustration-.; 
indexed;  cloth  bound.  The  D.  Van  Nostrand  Co..  New 
York  City.     Price  $3. 

In  this  volume  the  author  has  brought  together  a  con- 
nected and  systematic  account  of  the  chief  operations  fol- 

lowed in  mechanical  trades.  The  various  metals  and  alloys 
used  and  the  machines  and  processes  employed  in  the  manu- 

facture and  refining  are  described  at  some  length  in  the  first 
part  of  the  volume.  Foundry  practice  is  discussed  In  the  sec- 

ond part;  troubles  that  often  occur  in  this  department  are 
analyzed,  and  methods  of  avoiding  them  are  outlined.  Not 
only  hand  molding,  but  molding  with  machines  is  treated  in 
detail  in  this  section. 

The  third  part  takes  up  forging  and  stamping,  general 
smithwork  and  also  special  machines  for  manufacturing  parts 
from  metals  possesing  malleability  and  ductility.  Wire  draw- 

ing and  wire-drawing  machinery,  also  the  manufacture  of 
tubes  and  the  processes  followed  for  manipulating  sheet 
metals  by  flanging,  disking,  drawing,  embossing  and  coin- 

ing are  considered. 
The  work  will  be  found  to  be  comprehensive  and  thorough. 

The  various  details  in  both  machines  and  methods  are  pre- 
sented with  particular  care,  so  that  the  book  should  be  of 

value   to  the  engineer,   the   student  or  the  machinist. 

PEIRSOHALS 
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J.  SiKfrled  EdMtrom,  general  manager  of  the  Swedish  Gen- 
eral Electric  Co.,  sailed  on  Wednesday,  July  26,  for  Stockholm, 

Sweden. 
Cnpt.  N.  ̂ VallenliiB,  general  manager  of  the  Nordlska 

Kullager  Aktiebolaget,  of  Gothenburg,  sailed  on  Thursday, 

July  20,  for  Gothenburg,  Sweden,  on  the  S.S.  "Hellig  Olav." 
Hiram  Walker,  until  recently  assistant  engineer  with  the 

Enger  Motor  Car  Co.,  Cincinnati,  Ohio,  has  become  associated 
with  the  Chandler  Motor  Car  Co.,  Cleveland,  Ohio,  in  the  same 
capacity. 

Charles  G.  'WUIIams,  engineer  in  the  automobile  and  avia- 
tion line,  has  resigned  from  the  Mason  Motor  Co.  to  accept 

his  appointment  authorized  by  the  Secretary  of  War  as  in- 
spector of  United  States  Army  aeroplanes  and  aeroplane 

motors.  His  first  duties  call  him  to  the  Curtiss  Aeroplane  and 
Motor  Corporation,  Hammondsport,  X.  Y. 

CATALOGS  WAHTEB 

The  Sheffield  Machine  and  Tool  Co.,  35  S.  St.  Clair  St.. 
Dayton,  Ohio,  would  like  to  receive  catalogs  from  manufac- 

turers of  equipment   used   in   making  dies,  jigs,   fixtures,   etc. 

A  BelKian  Manufacturer  of  bicycles  would  like  catalogs  of 
tube  bending  machines  to  bend  seamless  steel  tubing  in  sizes 
of  %  or  7x14  or  16-in.  gage,  to  be  used  especially  for  bending 
bicycle  handlebars.  These  catalogs  should  be  addressed  to 
A.  Van  Haver,   East  Alton,  IlL 
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Maim^factt^riinig  Operaftloims  ail  illhi( 

By  E.  a.  Suvekkkop 

ib'1'iVOi^iS/iS' — The  building  of  efficient  gear-cut- 
ting machinery  demands  a  high  degree  of  ac- 

curacy, because  these  machines  are  practically  in 
the  same  class  as  dividing  engines.  Methods  that 
insure  accuracy  of  related  components  in  these 
precision  machines  are  here  described. 

Inaccuracies  in  work  from  a  gear-cutting  niacliine  are 
visually  detected  more  readily  than  they  are  in  the  work 
from  any  other  machine,  with  the  exception  of  the  grinder. 
For  example,  take 
a  spur  gear  24  in. 
in  diameter,  8  dia- 

metral pitch,  with 
a  3-in.  hole  in  its 
center.  The  hole 

could  be  Vs  in.  out 
of    center    or    the 

rim  14  i^-  ''"*'  '■'^ 
round  without  at- 

tracting attention ; 
but  should  the 

spacing  be  out  so 
little  that  a  tooth 
is  0.002  in.  thicker 
or  thinner  than 
those  next  to  it, 
the  difference  is 

appreciable  at  a 

glance.  Accuracy 
is  of  vital  impor- 

tance in  a  machine 

tliat  is  to  produce 
exact  gears ;  but 

accuracy  is  ex- 
pensive, and  anj 

methods  that  as-- 

sure  it  without  excessively  increasing  the  cost  should  in- 
terest all  mechanics. 

In  Fig.  1  is  shown  a  milling  fixture,  or  more  properly 
a  special  miller,  that  not  only  does  more  accurate  work, 
but  also  reduces  the  cost  as  compared  with  the  results 
obtained  with  a  fixture  formerly  in  use. 

The  work  A  is  the  main  frame  of  a  24-in.  Gleason  gear 
planer.  The  milling  fixture  B  is  provided  with  a  central 
stem  that  fits  the  finished  bearings  in  the  center  of  the 
frame.  The  circular  feed  is  at  C  and  is  driven  by  the 
.shaft  D,  which  is  splined  to  accommodate  different  sizes 

of  frames.  Change  gears  at  C  provide  for  various  grada- 
tions of  feeds.  A  crank  E  permits  rapid  swinging  of  the 

fixture  B  by  hand. 
The  entire  mechanism  is  driven  by  the  motor.  The 

gear  guards  over  the  reducing  gears  G  were  purposely 
displaced  to  show  the  mechanism.  A  vertical  shaft  con- 

centric with  the  axis  of  the  fixture  transmits  motion  to 

the  feed  gears  through  a  pair  of  bevel  gears  at  //.  The 
horizontal  .shaft  /  transmits  motion  to  tin;  milling  cutter 
arbor  -/.    The  shaft  /  is  splined  so  tiiat  the  cutter  arbor 

FIG.   1.    ARC  MILLING   FIXTURE  FOR  FRAMES 

can  be  adjusted  to  or  from  the  axis  of  the  fixture.  Verti- 
cal adjustment  of  the  cutter  arbor  is  also  provided,  as 

well  as  an  outboard  support  K,  which  may  be  moved 
toward  or  from  the  center  of  the  fixture  and  up  and  down 
on  the  arm  L.  When  undercutting  such  parts  as  the 
flange  M,  a  shoe  secured  in  the  member  N,  but  sliding 
on  the  planed  upper  surface  of  the  flange  M,  holds  the 
cutter  to  its  work  and  prevents  deflection  of  the  member 
N,  which  is  otherwise  supported  in  the  center  bearings 
only  of  the  frame.  Micrometer  adjustment  of  the  milling 
head  is  obtained  through  a  screw  and  a  graduated  dial at  0.  Years  ago, 

a  bio  u  t  20,  the 
f  r  a  m»e  s  of  the 

Gleason  gear-cut- 
ting machines  had 

two  cored  T-sIots 
on  top  of  the. 

flange.  Under- neath  the  flange 

was  a  seat  for  a 
circular  rack. 
These  T-slots,  the 

periphery  of  the 
flange  and  the 
seat  for  the  circu- 

lar rack  were  ma- 

chined by  a  hand- 
operated  fi.xture 
with  a  single- 
pointed  tool mounted  on  a  slide 
rest  I  am  told 

by  one  who  used 
to  pull  the  bar 
around  by  hand 
that  it  took  a  week 
to  do  the  small 

amount  of  work  on  the  old  frame.  With  the  fixture  shown, 

the  frame  of  a  24-in.  gear  planer  is  accurately  machined 
in  18  hr. 

One  often  sees  "parallels"  used  to  support  and  space 
pieces  of  work  vertically,  but  not  so  often  does  ojie  see 
them  used  to  space  horizontally.  The  castings  showii,in 
Fig.  2  are  columns  for  spiral-type  gear  cutters,,  the  .ways 
A  of  which  have  been  planed  in  a  previous  operation.  In 
this  operation  they  are  set  lip  to  plaiie  the  pads  B,  which 
must  be  square  with  the  ways.  The  first  one  is  set  square 
on  the  planer  table  in  the  usual  way  and  clamped.  Then 
a  parallel  C  is  set  on  the.planei;  table,  against  the  finished 
face  of  the  flange  A.  The  next  casting  is  laiid  on  the.table, 
and  the  back  of  its  flange  A  is  brought  up  ag^ainst  the 
(/ther  edge  of  the  parallel  C  and  so  on  till  the  table  is 
filled.  The.se  parallels  are  rectangular  cast-iron  frames 
with  diagonal  braces  from  opposite  corners.  Assuming 
that  they  are  parallel  and  that  the  flanges  of  the  ways  are 
also  parallel,  the  accuracy  of  the  pads  B  depends  merely 
on  setting  the  first  casting  square  and  being  sure  there  is 
no  dirt  between  the  parallels  and  the  flanges  of  the  work. 
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In  Fig.  3  is  shown  an  88-in.  King  boring  mill  fitted 
with  reversing  gear  similar  to  that  usually  found  on 

planers.  The  work  A  on  the  table  is  the  frame  of  a  curved 
tooth  gear  roughing  machine. 

The  work  has  already  been  planed  on  the  bottom,  where 
it  rests  on  the  boring-mill  table,  and  on  the  top,  where 
the  indicator  is  lying.  The  slide,  which  is  covered  by  the 
setting  jig  B,  has  also  been  planed.  The  setting  jig  fits 
tlie  slide,  has  an  angular  member  that  bolts  to  the  pad  C 
and  reaches  down  and  touches  the  pad  D,  which  has  been 
finished  on  the  planer.  The  slide  locates  the  hole  in  the 
jig  in  one  direction,  and  the  pad  D  locates  it  in  the  other. 

The  dial  indicator  is  held  in  the  boring  bar,  and  the 

work  is  trued  up.  The  planed  upper  surface  is  also  trued. 

The  casting  shown  on  the  table  was  adjusted  while  the 

writer  watched,  and  one  side  was  packed  up  with  a  cigar- 
ette paper  0.001  in.  thick.  This  will  give  an  idea  of  the 

accuracy  required.  No  limit  of  accuracy  is  stipulated  on 

this  work,  but  the  majority  of  the  machines  are  set  within 

trolled,  and  it  is  necessary  to  set  the  dogs  E  to  only 

approximate  position.  A  lever  on  the  electrical  device 
advances  or  retards  by  small  increments  the  reverse  of 
the  table. 

Eeversal  takes  place  within  a  space  of  about  ̂   in.,  so 
that  one  can  almost  work  to  a  line.    A  pin  will  be  noticed 

FIG.  2.    PLANING  PADS  SQUARE  WITH  WAYS 

0.0005  in.  for  boring.  The  average  time  necessary  for 

setting  up,  rough-  and  finish-boring  is  2  hr.  On  the  upper 
surface  there  is  an  annular  groove  surrounding  the  bore. 

This  groove  is  termed  the  "dirt  ring,"  and  its  duty  is  to 
trap  any  dirt  and  prevent  it  from  working  into  the  bore. 
This  ring  is  turned  in  15  min.  The  bar  is  then  changed 
and  the  lower  bearing  of  the  bore  machined.  This  also 
takes  about  15  min.  The  flange  at  the  top  is  a  little  over 
26  in.  in  diameter  and  occupies  about  two-thirds  of  a 
circle.  The  edge  of  the  flange  is  finished  27iV  in.  in 
diameter,  and  the  flange  is  undercut  for  2  in.  back  from 
the  edge.  Turning  and  untlercutting  this  segment  are 
done  in  about  2  hr. 

The  latter  part  of  the  job  is  somewhat  interesting.  At 
the  start  of  the  cut  where  the  circular  flange  joins  the 
rectangidar  part  of  the  base  the  usual  clearance  for  the 
tool  has  to  be  made.  As  every  mechanic  knows,  clearance 
in  work  of  this  character  is  usually  made  with  hammer 

and  chisel.  The  operator  of  this  boring  mill  "shapes"  it 
out  with  a  tool  set  horizontally  in  one  of  the  bars.  The 
cutting  edge  of  the  tool  is  set  horizontally,  and  the  ram 
is  operated  by  hand  with  the  traverse  screw. 

The  control  of  the  oscillating  movement  of  the  table  is 
practically  the  same  as  that  used  on  planers.  The  two 
dogs  E,  Fig.  4,  are  adjustable  in  the  T-slot,  which  runs 
around  the  table.     The  reverse  is  also  electrically  con- 

FIG.  3.    PLANING  THE  CRADLES 

at  0.  This  is  a  "safety"  devised  by  the  operator  of  the 
mill.  When  the  trip  is  in  "central,"  not  operating  posi- 

tion, the  pin  G  can  be  pushed  into  a  hole  in  the  bed,  lock- 

FIG.    4.    KING    BORING   MILL  WITH   CIRCLT.AR   AND 
OSCILLATING  MOTIONS 

ing  the  trip  and  preventing  the  machine  from  being 

accidentally  started.  This  is  a  handy  device  on  a  machine 
of  this  description,  making  it  safe  while  the  operator  is 
setting  work  and  foolproof  when  he  is  called  away  from  it. 
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111  Fig.  3  is  illustrated  the  planing  operation  on  the 
i-radles  for  the  spiral-tyjie  gejierator.  The  set-up  shown 
was  used  before  a  planer  jig  was  made.  A  T-slot  is  cut 
from  the  solid  metal  on  one  side.  The  tool  is  shown 
making  the  slot  for  this.     At  each  end  there  is  a  cored 

FIG.  5.    SCRAPING  IN  VS  FOR  CRADLE 

pocket  for  the  tool  to  run  into.  The  final  operation  on 
the  T-slot,  cleaning  out  for  the  head,  is  done  with  a  T-slot 
cutter  in  the  miller. 

In  Fig.  5  is  seen  an  e.xceptionally  interesting  operation, 

the  scraping  of  the  V's  for  the  cradle  of  n  curved  tooth 

FIG.  6.  SCRAPING  CRADLK  TO  THE  FRAME 

gear  cutter.  The  part  A  may  be  termed  a  circular  surface 

plate  to  which  the  V's  for  the  cradle  are  scraped.  This  sur- 
face plate  is  a  little  over  4  ft.  in  diameter.  It  was  turned 

on  a  boring  mill.  The  casting,  while  light  for  its  size,  is 
well  braced.  After  being  rough-turned  on  all  surfaces 
to  be  finished,  the  surface  plate  was  accurately  measured 

and  allowed  to  season  for  two  montlis  before  finish- 
turning.  On  being  set  up  for  finish-turning,  it  was  found 
that  it  had  warped  about  ̂   in.  out  of  round.  The  finish- 

ing was  done  on  the  boring  mill  with  the  greatest  care, 
as  there  was  no  means  of  improving  on  the  work  from  this machine. 

The  V's  are  scrajied  to  the  surface  plate  A  so  that  its 
end  B  indicates  absolutely  s(|uare  with  the  spindle  C. 
An  indicator  D  on  the  arm  E  must  show  no  variation  on 
a  circle  about  30  in.  in  diameter.  The  time  necessary 
for  scraping  the  ways  is  dependent  on  a  number  of  vari- 

ables— accuracy  of  the  machine  work,  hardness  of  the 
material,  skill  of  the  scraper  hand,  etc.  From  one  to  two 
days  is  usually  sufficient  time  to  finish  this  part  of  the 
work.  Each  time  the  surface  plate  is  dropped  into  the 
V's  the  indicator  is  swung  to  the  top,  bottom  and  sides 
and  its  reading  noted.  The  work  goes  on  till  the  readings 
of  the  indicator  at  all  points  in  the  circle  are  the  same. 

FIG.  7.    BORING  THE  BRACKET 

In  other  words,  the  cradle  must  be  as  nearly  square  with 
the  work  spindle  of  the  machine  as  it  is  possible  to  get  it. 

In  Fig.  6  is  shown  the  scraping  of  the  cradle.  Two 
wooden  bars  A  are  provided  for  rocking  or  sliding  the 

cradle  in  the  V's.  In  this  job,  as  in  the  one  preceding, 
only  one  member  is  scraped — in  this  case  the  cradle.  Thus 

the  accuracy  of  the  scraping  on  the  V's  of  the  frame 
is  not  impaired.  It  takes  from  6  to  13  hr.,  depending  on 
the  conditions  previously  indicated  to  scrape  in  a  cradle. 

In  Fig.  7  is  illustrated  the  testing,  which  follows  an 
interesting  precision  boring  operation.  The  rope  A  has 
no  place  in  the  testing  operation,  as  the  spindle  is  turned 
by  hand  for  this  work,  but  is  merely  to  show  the  drive  for 
the  cutter  bar  in  the  boring  operation.  Power  for  boring 
is  obtained  from  an  electric  motor  mounted  on  a  truck 

so  that  it  can  be  moved  from  machine  to  machine  as  they 
reach  this  stage  of  completion. 

When  setting  up  to  bore  the  hole  in  the  members  B 
and  C,  a  boring  bar  and  dial  indicator  D  are  used  to  set 
the  member  B  and  the  boring-bar  bearing  square  and  in 
line  with  the  boring  bar.  The  test  bar  F  and  the  indicator 
D  are  first  used  to  set  the  face  of  B  square  with  the 

spindle  axis.  The  boring  bar  is  then  substituted  for  the 
test  bar.  The  bearing  E  for  the  outboard  support  of  the 
bar  is  adjusted  till  the  indicator,  which  has  been  secured 1 



268 A  il  E  II I  C  A  N     M  A  C  II I  N  I  S  T Vol.  -15,  No.  7 

to  the  boring  bar,  shows  that  the  bar  is  square  with  the 

face  of  B.  As  previously  stated,  the  drive  for  the  bar  is 

from  a  motor  through  the  rope  A  and  the  gears  0.  The 

traverse  of  the  bar  and  head  is  by  hand  with  the  crank  //. 

A  single-pointed  cutter  is  used.  The  time  necessary  to  set 

up  and  bore  this  job  is  about  3  hr. 

In  Fig.  8  is  shown  the  testing  of  the  spindle  of  a  curved- 
tooth  generator.  This  operation  precedes  the  scraping  of 

the  eradlo  base,  Fig.  5.  The  test  bar  is  15  in.  long,  and 

it  must  be  level  within  0.001  in.  throughout  the  length 
of  the  bar. 

In  Fig.  9  is  seen  the  testing  of  the  spindle  for  con- 
centricity with  the  fulcrum  from  which  it  is  swung.    The 

FIG.    9.    TESTING    HEAD    FOR    CONCENTRICITY 

the  hob  merely  cuts  the  teeth,  but  does  not  have  to  pull 
it  around. 

The  index  gear,  as  previously  stated,  is  made  up  of 
two  parts — the  main  part  F,  which  is  a  force  fit  on  the 

FIG.  8.    TESTING  ALIGNMENT  OF  SPINDLE  WITH  FRAME 

testing  arbor  A  has  a  spherical,  or  rather  hemispherical, 
end.    It  has  a  taper  shank  that  fits  the  tapered  hole  in  the 

spindle.    For  this  test  the  head  is  swung  on  its  fulcrum, 
and  the  allowable  variation  from  truth  is  0.0005  in.  only. 

In  Figs.  10  and  11  are  shown  the  fiaal  bobbing  and 

testing  of  the  inde.x  wheel.     The  index  wheels  are  made 

in  two  parts,  held  together  by  fitted  bolts.     The  prelim- 
inary bobbing  is  done  on  a  bobbing  machine,  with  the 

index  wheel  in  place  on  its  spindle,  as  it  is  practically 

impossible  to  fit  a  separately  cut  index  wheel  accurately 

to  a  spindle.     The  spindle  and  the  index  wheel  are  then 
fitted  to  the  head,  and  the  latter  is  then  ready  to  have 
the    index   wheel    finish-bobbed    in    the    manner    to    be 
described.     After    they    have    been    assembled    in    the 

machine,    the    entire    head,    the    spindle    and    the    in- 
dex wheel  are  removed  to  the  bobbing  stand.  Fig.  10. 

The  worm  is  removed,  and  the  hob  A  is  mounted  on  the 
wormshaft  in  its  place.    The  drive  for  the  hob  is  by  rope 
over  the  rope  pulley  B  and  reducing  gears  C.     Mounted 

on  the  spindle  is  a  split  -drum  D.    Wound  around  this  is 
the  rope  E,  which  is  led  over  a  pulley  and  has  a  weight 
attached  to  the  other  end.     The  weight  is  sufficiently 
heavy  to  carry  the  spindle  and  index  gear  around  so  that FIG.    10.    FINISH-HOBBING  THE   INP.EX   WHEEL 
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spmdle,  and  the  ring  G  secured  to  F  by  aceurately  spaced 
and  fitted  bolts.  Before  starting  to  finish-liob,  the  ring G  is  removed  and  given  a  half-turn  on  F.  After  finish- 
hobbing  has  proceeded  as  far  as  it  should  according  to 
the  operator's  judgment,  the  hob  and  bobbing  gear  are taken  olf  and  are  replaced  by  the  worm.  It  must  be  borne 
in  mind  that  the  whole  indexing  unit  has  been  removed 
bodily  from  the  gear-cutting  machine. 

The  testing  outfit  consists  of  a  dial  indicator.  A,  Fig. 
11,  a  crank  B,  a  stop  pin  C  and  a  pawl  D.  The' operator lifts  the  pawl  D  out  of  engagement  with  the  stop  pin  G 
and  turns  the  crank  B  clockwise  till  the  stop  pin  G 
engages  the  slot  in  the  pawl  D.    The  reading  of  the  dial 

Young  Meia  of  Today —A Criticism 

By  J.  p.  Bbophy* 

FIG.    11. TESTING   THE   ACCURACY  OF   THE   SPACING   OF 
THE  TEETH  OF  THE  INDEX  WHEEL 

indicator  is  then  taken  and  the  operation  repeats  tooth  by 
tooth  until  a  complete  rotation  of  the  index  gear  has  been 
made.  Xo  rules  are  applicable  to  the  work  of  justifying 
an  index;  experience  is  absolutely  necessary.  Each  index 
gear  is  different.  The  justifier,  assisted  by  his  experience 
with  previous  index  gears,  hobs  and  tests,  and  hobs  and 
tests  till  tlie  gear  is  within  the  required  limit  of  accuracy. 
The  ring  half  G  of  the  index  gear  F,  Figs.  10  and  11,  is 
shifted  from  position  to  position  in  search  of  the  most 
advantageous  location  for  it  on  F.  The  greatest  allowable 
cumulative  error  is  0.001.5  in.  The  majority  of  the  index 
gears  come  within  0.0005  in.  Occasionally  an  index  gear 
is  encountered  which  is  found  impossible  of  correction, 
generally  because  of  hard  spots.  Such  gears  are  forced 
off  the  spindle,  scrapped  and  a  new  one  fitted. 

Xo  time  limit  can  be  placed  on  work  of  this  character. 
To  finish-hob  and  test  an  index  wheel  requires  from  31/4 to7hr. 

In  looking  around  for  shop  apprentices  I  find  that  most 
ot  the  young  men  of  today  are  aspiring  for  nothing  but dollars-and  they  want  them  right  now.  They  seem  to have  no  thought  for  their  future.  In  our  own  shop  we have  increased  the  amount  paid  to  such  voung  men,  aim- 

ing, if  possible,  to  obtain  the  very  best  class  of  help  But in  many  instances  it  seems  that  the  wages  we  can  pay such  youths  is  not  great  enough  to  attract  them  into  our 
employ.  These  young  men  will  not  take  the  time  to 
learn  a  trade  or  business,  but  would  rather  drive  a  wagon 
or  do  some  other  common,  unskilled  work.  They  can obtain  a  little  more  money  at  some  such  job,  so  they  prefer 
the  temporary  advantage  instead  of  trying  to  do  things and  achieve  final  success  in  a  way  similar  to  that  followed 
by  men  who  have  worked  and  struggled  for  what  they now  have.  To  sum  up  the  situation,  it  almost  seems 
that  these  young  men  are  lacking  in  just  ordinary  com- monsense. 

In  many  cases  it  seems  as  if  the  parents  have  lost 
control  over  their  own  children— at  least  that  is  the  way 
It  appears  to  me.  A  few  years  ago,  if  you  wanted  a  young 
man  to  settle  down  for  a  three-  or  four-years'  apprentice- 

ship and  learn  a  trade  or  business,  you  and  his  parents 
could  control  the  situation.  But  today  this  is  not  so.  One 
disturbing  thing  seems  to  be  the  many  places  of  amuse- 

ments, some  even  supported  by  municipalities,  which  take 
young  people  away  from  home  during  the  time  they 
should  be  preparing  them.<;elves  for  the  future.  The.se 
many  opportunities  for  pleasure  make  it  diflScult  to  con- 

trol young  men  after  they  leave  the  public  school,  and 
also  make  it  hard  for  them  to  settle  down  and  learn  some 
kind  of  skilled  work  that  will  be  to  their  advantage  in 
later  years.  I  am  satisfied  that  a  vast  number  of  employ- 

ees will  agree  with  what  I  am  saying. 
Is  it  po,ssible  that  too  much  book  education  is  destroying 

the  thinking  power  of  our  young  men  and  preventing 
them  from  understanding  life  as  it  really  is?     In  any 
event,  a  high-school  education  and  a  $1.50  per  day  job 
seem  to  be  entirely  satisfactory  to  a  great  number.  Appar- 

ently they  do  not  care  what  may  happen  later  on  in  life. 
Turning  again  to  the  matter  of  amusements  and  sports, 

these  tend  to  make  our  young  men  wish  to  be  away  from 
home   too  much.      Some  pleasure  is   all   right,   but  an 
important  thing  that  should  never  be  forgotten  is  that 
sacrifices  at  the  right  time  fortify  us  for  the  years  to 
come.     Nowadays,  on  almost  any  evening,  you  can  find 
numbers  of  young  people  in  the  dance  halls.     Probably 
they  would  congregate  there  every  night  in  the  week  if 
they  had  the  opportunity.  But  they  are  there  at  times  when 
they  should  he  at  home  preparing  for  the  next  day's  work, 
or  learning  things  to  make  life  easier  as  they  grow  older. 
It  sometimes  seems  as  if  the  wholesome  amusements  of 
the  past  are  absolutely  forgotten. 

To  get  right  down  and  consider  a  very  simple  job.  that 
of  oflSce  boy  offers  an  excellent  chance  for  an  ambitious 
youth,  as  there  are  many  opportunities  for  advancement. 
But  in  spite  of  the  fact  that  this  work  may  lead  to  a 
future  excellent  position,  it  is  now  a  rare  thing  to  have 

an  application  for  an  office  boy's  job,  whereas  in  the  years 
gone  by  such  requests  were  numerous. 

•Vice-president,  Cleveland  Automatic  Machine  Co. 
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flinig mmsM  ILsitlhi©  Psirtl; 
By  Robert  Mawson 

Sy^NOPSIS — hi  this  article  are  shown  jigs  used 
in  drilling  the  apron-feed  rod  stand,  head  driving- 
pulley  guard  stand,  hack-arm  bar  bushing,  counter- 

shaft-carriage stop  bracl-et,  two-speed  head  front- 
pulley  shaft  cap  and  the  spindle  driving-gear  nut. 
The  jigs  are  shown  in  detail,  and  the  average 
drilling  time  given. 

"On  page  1007,'  Vol.  44,  was  described  a  turret  lathe 
manufactured  for  Reed-Prentice  by  the  Blake  &  Knowles 
Steam  Pump  Works,  East  Cambridge,  Mass. 

The  jig  for  the  feed-rod  stand  employs  a.  turned  plug 

that  fits  into  the  previously  bored  hole  as  the  locating  me- 
dium. In  drilling  the  pulley-guard  stand  the  tool  is  de- 

signed merely  to  hold  the  part,  the  holes  being  located  in 
the  center  of  the  bosses  and  then  drilled.  The  jig  is  pro- 

vided witli  an  indexing  pin  so  that  the  two  sets  of  holes 
will  be  drilled  radially. 

A  simple  plate  jig  provided  with  a  locating  plug  is 
employed  for  drilling  the  bar  bushing.  The  tool  used  in 
drilling  the  carriage  stop  bracket  employs  a  steel  groove 
into  which  fits  the  machined  tongue  as  the  locating  means. 

Two  simpler  types  of  jigs  are  used  in  drilling  the  otlier 
two  elements.  In  one,  hook  bolts  hold  the  part  in  posi- 

tion, and  in  the  other  a  thumb-screw  tightens  the  casting. 

F15.6 
F1G.8 

JIGS  USED  IN  DRILLING  TURRET-LATHE  PARTS 

F  16.12 

FIGS.  2  AND  2-A 

Operation — Dr'Uing    apron-teed    rod    stand,    Fig.    1. 
The 

bored    and    milled    ca.'iting    is    located    by   a   plug    and    finished 
pads.     A  washer  and  a  thumb  nut  hold  it  in  position. 

Holes    Machined — Four    li-\n.    and    two    %-ln.    drilled. 

FIGS.   4  AND  4-A 

Operation — Drilling  head  driving-pulley  guard  stand.  Fig. 
3.  The  casting  is  located  against  a  stop  pin  at  the  end  and 
rests  against  another  pin  at  the  front  end.  Screws  are  tight- 

ened against  the  casting  to  force  it  against  adjustable  screws 
and  thus  hold  it.  Two  holes  are  drilled  with  the  index  pin,  as 
shown.  The  ewinging  element  of  the  jig  is  then  placed  in 
the  second  position,  being  located  again  by  the  Indexing  pin, 
and   the   second   drilling   is   performed. 

Holes  Machined — Four  ̂ /.u-in.  drilled. 

FIGS.  6  AND  6-A 

Operation — Drilling  back-arm  bar  bushing.  Fig.  5.  The 
jig  is  placed  on  the  casting  to  be  drilled,  being  located  by  a 
plug  that  fits  into  a  3% -in.  hole  previously  bored.  A  thumb- 
Bcrew  forces  the  tlange  around  against  a  locating  setscrew. 

Holes  Machined — Two  ̂ /w-in.  drilled. 

FIGS.  8  AND  8-A 
Operation — Drilling  countershaft-carriage  stop  bracket. 

Fig.  7.  The  machined  casting  is  located  by  a  recess  into 
which  a  milled  tongue  fits.  The  part  is  then  slid  along  the 
jig  against  a  locating  pin.  The  hooii  bolt  shown  holds  It  In 

position. Holes  Machined — One   14 -in.  and  one    JS-in.  drilled. 

FIGS.   10  AND  10-A 
Operation — Drilling  two-speed  head  front-pulley  shaft  cap. 

Fig.  9.  The  milled  casting  is  located  by  two  steel  tongues  that 
fit  outside  the  recess  on  the  lap  The  part  is  then  forced 

against  an  adjustable  setscrew  by  a  thumb-screw. 
Holes  Machined — Four  M-in.  and  one  F  drilled  and  one 

hole  drilled  to  suit  an  oil  cup. 

FIGS.   12  AND   12-A 
Operation — Drilling  the  head-spindle  driving-gear  nut.  Fig. 

11.  The  finish-turned  and  threaded  nut  is  located  by  the  out- 
side in  the  jig  and  held  in  position  by  the  two  hook  bolts,  as 

sho'wn. 

Holes  Machined — Three  %-ln.  and  one  J5-in.  drilled.  The 
latter  hole  is  then  counterbored  to  I's   in.  for  a  depth  of  %  in. 
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APRON-FEED  ROD  STAND DRIVIN6-PULLEY  GUARD  STAND 

CAST  IRON, 
10  POUNDS 

HThkl'
- 

BACK-
ARM  

BAR  BUSH
INQ 

FIG.1 FIG.  3 FIG.  5 

iglfSW/mS  USED  rVf?  GU/D/m  TOOLS  A,9E  BLACKEA/EDALL  J/6  AND  F/.KTV)?E  80D/ES  ARE  CAST  1/?0N,  STRAPS  ANO^ 

FASTEWMSS,  MA.CHtNERV  STEEL;  GWOE  BUSHINGS  AffE  TOOL  STEEUHAPDENEO  AND  GROUND 

DETAILS  OF  DRILLING  JIGS  USED  IN  MACHINING  SMALL  ELEMENTS  FOR  A  TURRET  LATHE 
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Wide  IRsxiage 
By  C.  0.  Parkhurst 

Next  after  the  lathe  the  miller  is  probably  the  most 
flexible  machine  tool,  capable  of  doing  a  large  variety  of 
work. 

There  are  plenty  of  milling  attachments  for  the  lathe, 
to  be  had  for  the  buying,  but  generally  they  are  limited 
in  their  capacity  to  small  or  special  work  for  which  they 
are  designed  and  have  not  a  great  range. 

The  attachment  shown  in  the  illustration  is  a  regular 

"hand"  miller  so  modified  as  to  be  readily  placed  on  the 
back  end  of  the  lathe  bed.  This  fixture  can  be  driven  by 

a  heavy  rod  toggled  to  the  live  spindle  of  the  miller,  the 

miller,  can  be  used  here  for  holding  work,  and  as  true  and 
dependable  a  product  can  be  secured  as  on  any  regular 
miller,  the  limit  being  only  the  size  of  the  machine. 

Worm  gears  have  been  cut,  small  pinions  down  to  -^  in. 
in  diameter  have  been  made,  and  pretty  nearly  all  kinds 
of  work  except  rack  cutting  have  been  done  with  this 
fixture. 

Soldles'iim^  IiPOKa  'wa^lh  JRefflffiOvalbSe 
9(BT  Foimkt 

By  p.  Games 

The  illustration  shows  a  soldering  iron  made  from  a 

piece  of  standard  copper  tubing  ."waged  down  to  a  point 
at  one  end  in  the  way  shown  in  the  accompanying  detail. 

  ^  ̂ 

fc-**i-  4  ■ 

f 

* 
i^^H-  'f  ci'Sii^        ̂ ^ — 

^K M^nm 
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PIGS.   1  AND  2.    A  MILLING  FIXTURE  THAT   WOUKS  IN   PARTNERSHIP  WITH  THE  LATHE 

other  end  being  held  in  a  chuck  on  the  live  spindle  of  the 
lathe,  the  tailstock  of  the  lathe  having  been  removed. 

The  original  of  this  machine  was  made  and  used  as  a 
regular  miller.  Seeing  it  in  operation  and  realizing  what 
could  be  done  with  it  as  a  lathe  attachment,  I  borrowed 

the  patterns  and  built  the  lathe  attachment.  As  origi- 
nally designed,  it  had  no  overhead  bar  for  the  outer  cutter 

of  the  milling  arbor.  This  was  put  on  later  to  stiffen  the 
machine. 

Adapted  for  a  Wide  Range  of  Milling 

With  this  attachment  any  and  all  forms  of  milling 
within  the  limits  of  its  size  and  its  appliances  can  be  done. 
The  lathe  head  drives  it.  Hence,  any  change  of  speed 
within  the  range  of  the  lathe,  with  its  back  gears,  is 
possible,  and  heavy  cuts  can  be  taken  when  needed.  With 
the  cutters  shown,  gear  cutting  up  to  6  in.  in  diameter 
can  be  done,  and  of  course  all  sorts  and  kinds  of  fluting 
for  drills,  reamers  and  the  like. 

Graduations  on  the  screws  enable  cuts  down  to  0.001 

in.  to  be  set  for  and  made.  Hence,  one  can  work  as  "fine" 
as  one  pleases.  The  feed  is  by  hand  with  a  traverse 
screw;  it  would  hardly  pay  to  put  on  an  automatic  feed 
for  ,so  small  a  machine. 

Pu'^ting  the  attachment  on  or  taking  it  off  takes  about 
five  minutes.    Vises,  clamps,  etc.,  such  as  are  used  with  a 

The  copper  is  not  brought  into  contact  with  any  flame. 
In  use,  the  copper  sleeve  A  is  removed,  the  end  of  the 
iron  rod  is  heated  and  the  copper  sleeve  slipped  on  and 
locked  by  the  bent  wire  B.  The  locking  arrangement  is 
convenient  and  can  be  ])ut  in  operation  almost  instantly. 

SOLDERING  IRON  WITH  REMOVABLE  COPPER   POINT 

Heat  is  retained  in  this  iron  two  or  three  times  as 

long  as  in  one  made  of  solid  copper.  The  end  of  the 
rod  should  not  be  less  than  %  in.  in  diameter  or  the 
heat  will  not  be  retained. 
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Mantifac ,tire  of  ̂   Five-=Pi 
^writer  Frs^mme^-I 

'ce 

By  Frank  A.  Stanley 

SYA^OPSIS — 'fhe  frame  of  this  typewriter  is 
made  up  of  five  main  parts,  consisting  of  two 
side  plates,  a  front  brace,  a  rear  brace,  and  a 
front  tie  filling  out  the  bottom  of  the  frame.  The 
members  are  put  together  securely  tvith  screws 
having  heads  fi,nished  flush  with  the  castings,  and 
no  sign  of  a  joint  shows  in  the  finished  macliine. 
This  construction  is  worked  out  in  this  case  much 

better  than  would  be  possible  with  a  solid  casting 
for  the  frame,  and  the  subsequent  machining 
operations  are  carried  on  more  satisfactorily. 

In  an  earlier  article  in  these  columns  a  description 
was  given  covering  certain  important  features  in  the 
design  and  construction  of  the  Noiseless  typewriter. 
The  methods  of  the  manufacturer  of  this  machine,  the 

as  the  methods  of  manufacture  render  this  possible  by 
conforming  to  the  requisite  degree  of  accuracy. 

,It  will  be  shown  in  this  and  in  succeeding  articles 
that  the  process  of  manufacture  of  the  Noiseless  type- 

writer introduces  into  shop  practice  many  high-grade 
methods,  some  of  which  are  unique;  and  the  whole  order 
of  operations  is  developed  along  such  a  line  that  from 
the  important  starting  point  to  the  conclusion  of  the 
series  of  machining  operations  the  setting  of  both  work 
and  cutting  tools  correctly  is  maintained  by  working 
and  gaging  always  from  the  given  starting  point. 

The  typewriter  in  its  assembled  condition  and  in 
various  stages  of  assembly  was  illustrated  in  the  earlier 
article,  page  139.  Fig.  1  herewith  shows  the  frame  of 
this  machine  before  and  after  putting  together.  As 

there  represented  it  is  of  five-piece  construction,  con- 
twisting  of  two  Bide  plates — right  and  left — a  front-frame 

FIG.   1.     FRAME  OF  NOISELESS  TYPEWRITER  DISASSEMBLED  AND  ASSEMBLED 

Noiseless  Typewriter  Co.,  Middletown,  Conn.,  embody 

many  operations  of  precision  and  processes  where  a  con- 
siderable degree  of  ingenuity  has  been  resorted  to  in  the 

working  out  of  details  of  jigs,  fixtures  and  other  special 
appliances  for  conducting  the  work  with  rapidity  and 
accuracy. 

As  already  pointed  out,  this  typewriter  has  many 

points  of  novelty;  and  it  may  be  said  that  its  opera- 
tion as  a  noiseless  machine  depends  in  a  considerable 

measure  upon  the  correctness  of  the  parts  of  which  it 
is  constituted.  That  is  to  say,  as  in  numerous  other 

cases  which  might  be  cited  in  various  lines  of  manu- 
facture, the  important  principles  evolved  by  the  designer, 

while  theoretically  correct,  may  be  taken  advantage  of 
in  the  production  of  the  finished  machine  only  in  so  far 

brace,  a  rear-frame  brace  and  a  front  filling  piece  closing 
tlie  gap  between  the  two  inner  surfaces  of  the  curved  ends 
of  the  side  plates. 

Originally  this  frame  was  cast  in  one  piece,  and  an 
ingeniously  designed  pattern  and  core  block  were  utilized 
in  the  process  of  making  the  mold  for  the  casting.  In 

s])ite  of  this  fact,  however,  tlie  one-piece  casting  was 
always  an  expensive  object  primarily,  and  certain  machin- 

ing operations,  particularly  in  connection  with  the  cross- 
braces,  were  more  difficult  of  accomplishment  in  the 
solid  frame.  The  wiiole  proposition  was  eventually 
converted  into  the  sectional  construction,  under  which 

economy  in  cost,  both  of  original  castings  and  in  the 
later  operations  of  machining,  has  been  effected  without 
incurring  any  disadvantage. 
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To  all  appearances  the  frame  might  be  a  solid  easting  included   of  one  of  the  necked  countersunk-head  join! 
as  no  indications  of  joints  are  anywhere  presented  upon  screws. 
scrutiny  of  the  completed  machine.  As  a  matter  of  fact,  The  two  side  frames  are  cast  the  same  size  right  and 
each  of  the  two  braces,  front  and  rear,  is  secured  at  left,  shown  respectively  in  Figs.  3  and  4.  The  front- 
each  end  by  three  countersunk-head  screws  tapped  into  frame  brace  is  represented  by  Fig.  5,  the  rear-frame 
the    side-frame    walls,    these    screws    being    made    with  brace  by  Fig.  6.    These  drawings,  with  Fig.  1  and  other 

^  r_ifU-    '^'""   'o^iy 

.-5"-'->b""'1 

,^    -0.191  Line/feam 

FIG.  2.    METHOD  OF  JOINING  FRAME  PARTS 5-40  <—L}6-'-- 
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FIG.   3.    THE  RIGHT-SIDE  FRAME 
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countersunk  and  necked  heads  and  with  hexagon  tempo- 
rary heads,  so  that  after  they  are  run  tightly  into  place 

the  head  may  be  cut  off  and  the  end  of  the  screw  blank 
ground  down  flush  with  the  casting.  In  this  way  a 
clean,  unbroken  surface  is  left  for  smoothing  up  and 
enameling,  and  the  presence  of  the  screw  head  is  never 
revealed  under  even  most  careful  examination. 

How  these  frame  parts  are  put  together  will  be  best 
seen   uT)on   examination   of    Fig.   2.     A   detail   is   also 

illustrations  of  the  work  in  various  jigs  and  fixtures 

accompanying  this  article,  will  give  a  pretty  clear  idea 
of  the  nature  and  proportions  of  the  castings  making 

up  this  typewriter  frame. 
Inspection  of  these  drawings  will  give  an  accurate  idea 

of  the  quality  of  workmanship  required  in  machining 
the  frame  castings.  Enough  dimensions  are  retained  on 
the  drawings  to  show  in  certain  cases  the  limits  allowed 
and  in  each  instance  to  give  the  overall  sizes,  positions 
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of  plain  and  tapped  holes,  distances  of  seats  from  other 
important  points,  height  of  shoulders,  and  so  on. 

The  side  plates  for  the  frames  as  tliey  come  from  the 
foundry  are  shown  clearly  in  Figs.  1  and  7.  These  cast- 

ings come  out  of  the  mold  so  straight,  so  free  from 

scale  and  so  nearly  a  plane  surface  that  a  straight-edge 

surfaces  anywhere,  but  furthermore  all  the  way  through 
the  process  of  manufacture,  as.sembly  and  finishing  for 
shipment. 

Moreover,  workmen  handling  material  of  this  kind  have 
nnieh  the  same  degree  of  respect  for  a  smooth,  unwarped, 
parallel    casting    with    clean    bosses    and    ribs    as    they 

-3.12"-   >k   

FIG.    4.    THE   LEFT-SIDE   FRAME 

-495- 

FIG.  5.    FRONT-FRAME  BRACE 

may  be  swung  across  any  two  corners  with  very  little 
light  showing  between  it  and  the  casting  surface.  The 

body  of  the  plate  is  only  a  little  over  y^  in.  in  thick- 
ness, and  as  represented  there  are  a  considerable  number 

of  lugs  and  bosses  cast  on  the  inner  surfaces,  giving 
the  metal  an  excellent  opportunity  to  warp  in  tlie 
cooling  process.  Yet  if  there  is  any  tendency  in  this 
direction,  it  has  been  offset  to  such  an  extent  that  the 

outer  face  of  the  casting  is  actually  a  precision  job  as 
considered  from  a  foundry  point  of  view. 

As  a  matter  of  fact  those  plates  will  lie  dead  flat  upon 
the  .surface  plate,  with  practically  no  vibration  at  corners 
and  with  no  spring  or  sag  at  the  center  or  rock  at  any 
point.  Naturally  this  quality  of  foundry  work  not  only 

makes  it  possil)le  to  cariT  the  castings  through  succes- 
sive operations  with  a  minimum  of  time  and  effort  spent 

in  locating  them  properly,  due  to  any  inaccuracy  of  the 

ordinarily  have  for  finished  metal  part,s ; 
and  in  carrying  such  work  through 
from  one  stage  to  another  it  is  treated 
as  it  should  be,  with  care  in  handling 

and  with  a  proper  appreciation  of  what 
the  part  means  to  the  machine  when 
completed.  Without  doubt,  reasoning 
along  this  line,  we  would  very  often 
develop  and  maintain  in  a  good  many 

factories  a  much  higher  degree  of  work- 
manship on  the  average,  if  at  the  out- 

set our  best  efforts  were  made  to  secure 

material,  in  the  way  of  even  the 
simplest  castings,  in  as  true  and 
neat  a  general  condition  as  possible. 
A  pair  of  frame  slides  ready  for  milling 
along  the  upper  edges  are  shown 
in  the  foreground  of  Fig.  7,  and 

a  similar  pair  are  shown  back  to  back,  clamped  in  the 
fixture  at  the  left  for  the  milling  of  the  top,  while  another 
pair  are  represented  bottom  side  up  in  the  second  fixture 
for  parallel  milling  of  two  supjiorting  lugs  on  each 
casting  along  the  bottom  of  the  frame  side.  These 
fixtures  are  duplicate  devices  of  simple  construction, 
consisting  merely  of  a  conveniently  operated  clamping 
bar  which  acts  as  an  equalizer  to  pull  up  the  clamping 
plate  at  the  rear  through  the  action  of  a  pair  of  spring- 
controlled  through-bolts  with  springs,  which  throw  the 
clamping  plate  away  from  the  vrork  when  the  cam  handle 
at  the  front  is  released  upon  the  completion  of  the  job. 

The  surfaces  against  which  the  work  is  clamped  carry 
properly  located  stop  pins,  against  which  the  work  is 
pressed  without  possibility  of  deflection  and  between 
which  the  pair  of  castings  are  held  with  the  two  pieces 
parallel  and  secure  against  displacement. 
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A  profiling  fixture  for  finishing  cer- 
tain surfaces  on  the  inner  faces  of 

these  frame  sides  is  illustrated  at  the 

right  in  Fig.  8,  and  the  same  view 
shows  a  drill  jig  for  both  right-  and 
left-hand  plates,  the  jig  standing  at 
the  left  of  the  profiling  fixtiire.  Botli 

tools  are  of  simple  construction,  work- 
ing out  satisfactorily  in  practice.  In 

the  case  of  the  profiling  device  the  work 
is  dropped  onto  suitable  resting  pins, 
drawn  down  lightly  by  thumb-screws 
carried  in  swinging  straps,  and  spring     ,     „, 

plungers  are  then  allowed  to  come  into     i^;,     ,..'   -9S^ contact  with  the  bottom  of  the  plate, 
after  which  they  are  secured  to  support 

0-003" 

FIG.    6.    REAR-FRAME    BRACE 

FIG.   7.    PROFILING  JIGS  AND  TEST  GAGE 

the  casting  under  the  cutter.  The  drill 

jig  is  made  right-  and  left-hand  with 
two  sets  of  feet,  as  illustrated,  and 
the  castings  to  be  drilled  are  placed 

at  their  respective  sides  of  the  cen- 
tral body  of  the  jig.  A  stop  bar  used 

on  the  profiling  machine  for  rapid  posi- 
tioning of  the  cutter  to  different 

heights  to  mill  surfaces  at  the  right 
distance  apart,  so  far  as  height  is 
concerned,  is  used  in  connection  with 
the  profiling  fixture.  Practically  all  the 
operations  performed  on  the  profiling 

•fixture  are  facilitated  greatly  by  the 
use  of  the  stop  bar,  as  the  cutter  is 
thus  elevated  to  the  exact  point  for 
milling  off  one  boss  or  seat  after  anoth- 

er. Generally  speaking,  every  operation 
of  any  importance  has  limit  gages  for 
checking  up  its  accuracy,  and  at  the 

FIG.  8.    DRILLING  JIG  FOR  RIGHT-  AND    LEFT-HAND    PLATES    AND    A 
PROFILING    FIXTURE    FOR    FRAME   SIDES 
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Work 

FIG.  10.    TWO-POINT 
SUPPORT 

FIG.    9.    MILLING    FRAME   BRACES 

ri,ijht  of  Fig.  7  will  be  seen 

a  height  gage  of  this  char- 
acter for  testing  the  relative 

positions  of  tool  cuts  taken 

on  the  frame  side.  The  op- 
erations on  these  frame  parts 

are  comparatively  simple  and 
will  not  he  detailed  to  any 

great  extent  herein.  More  in- 

method  of  milling  and 

profiling  these  rear- 
franio  braces  in  suit- 

able holding  fixtures. 

Fig.  !)  illustrates  a 

pair  of  the  rear-brace eastings  in  a  duplex 
fixture,  where  they 

are  passed  between 
straddle  cutters  for 
facing  off  the  casting 

to  thickness  and  sur- 
facing the  bosses  as 

represented.  This  fix- 
ture has  stop  pins  in- 

side of  the  work, 

against  which  the  cast- 
ings are  placed  to  lo- cate them  sidewise ; 

and  near  the  middle 
there  is  an  equalizing 
two-point  support 
thrown  up  by  a  spring 

pressure  and  clamped 

by  a  thumb-screw, while  at  one  end  is  a 
fixed  liardened  jaw 
and  at  the  other  end  a movable  clamping  jaw 

operated  by  a  grooved- 
head  screw.  The  two-point  support  under  the  work  is 
constructed  as  in  the  detail,  Fig.  10. 

The  next  operation  applied  to  this  casting  is  represented 
in  Fig.  11,  which  shows  the  method  of  gang  milling 
the  ends  of  the  -castings  and  taking  a  number  of  other 
cuts,  as  follows:  The  two  large  straddle  mills  at  the 
ends  of  the  group  of  cutters,  surface  the  ends  of  the  rear- 
frame  brace,  the  work  being  held  as  indicated  between 
special  vise  jaws,  so  that  it  is  supported  and  gripped 

FIGS.    11    AND    12.    GANG-MILLING    THE    BRACES 

teresting  methods  are  applied  in  the  case  of  the  rear-frame 
brace,  owing  to  the  fact  tliat  this  member  carries  the 
center  tie  and  must  therefore  be  macliined  at  various 

points  with  great  accuracy.     Several  views  illustrate  the 

against  twisting  out  of  the  chuck.  The  second  cutter 
from  the  outer  end  and  the  pair  of  coarse-pitch  narrow 
cutters  near  the  middle  of  the  arl)or,  machine  the  bearing 

surfaces  upon  which  the  center  tie  is  guided  and  sup- 
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ported  while  a  pair  of  fairly  small  peripheral  mills 
located  against  the  inner  faces  of  the  straddle  cutters, 

machine  the  upper  edges  of  the  frame-brace  casting,  thus 
forming  finished  seats  at  the  points  indicated. 

The  milling  cutters  used  in  the  operations  illustrated 
for  machining  the  ends  and  sides  and  guiding  surfaces 
on  the  rear  brace  are  so  mounted  on  their  arbor  with 

an  adjustable  collar  in  the  set,  that  distances  over  all 

may  be  maintained  at  all  times  by  adjustment  of  the 
collar  referred  to.  This  is  shown  also  with  the  gang 

putters.  Fig.  13,  set  up  for  milling  the  front-frame  brace, 
as  illustrated.  In  this  instance  the 
work  is  held  between  two  special  jaws 
in  the  miller  vise,  and  the  gang  cutters 

are  then  applied  to  mill  off  faces  at  the; 
sides  and  surface  a  projecting  lug 
near  the  middle.  In  Figs.  13  and  14  the 

drilling  jigs  are  shown  for  putting  ir 
the  holes  in  the  front-frame  braces 
Referring  to  Fig.  13,  the  jig  shown 
at  the  top  is  for  drilling  holes  in 
the  ends  of  the  castings  and  holes  in 
the  sides.  The  jig  in  the  middle. 
Fig.  13,  prepares  the  holes  in  the 
bosses  under  the  brace  to  receive  the 

feet  of  the  machine,  and  the  jig  in 
Fig.  14  is  shown  at  the  bottom 
of  the  group  with  the  bushing  plates 
removed  to  admit  a  counterbore  for 

cutting  out  the  seats  to  receive  the 
machine  feet.  In  this  latter  view. 

Pig.  14,  the  jig  shown  at  the  top  is 
the  same  one  as  that  seen  in  Pig.  13, 

but  is  turned  up  at  a  different  posi- 
tion to  show  the  interior  construction 

No  special  description  of  any  of  those 
jigs  is  necessary,  as  their  general 
design  and  the  method  of  using  them 
are  obvious  upon  inspection.  It  may 
be  pointed  out,  however,  that  tlie 
work  as  milled  to  length  in  the  op- 

erations illustrated  gages  itself  as  it 
passes  into  the  jig,  as  it  fits  with 
either  end  against  the  finished  in 
terior  faces  of  the  uprights,  whicl 
carry  the  drill  bushings  or  against 
other  fixed  stop  surfaces.  The  work 

in  each  case  is  secured  by  thumb- 
screws carried  in  swinging  arms,  which 

may  be  quickly  brought  into  posi- 
tion and  as  readily  swung  out  of  the 

way  when  the  work  is  to  be  removed. 
This  method  of  securing  the  work  is 
much  used  in  this  plant  and  has  given  satisfactory  results. 
When  the  arms  are  swung  aside  the  whole  jig  is  open  for 
the  insertion  or  removal  of  the  work. 

(To    be    continued) 

New  Process  of  IR.tuist°P2°0(Difi!rag 
There  has  recently  been  invented  by  August©  Bontempi, 

an  Italian  chemist,  a  process  of  rust-proofing  which  is 
reported  to  consist  in  the  oxidizing  of  cast  and  wrought 
iron  and  steel  pieces,  thus  rendering  them  immune  to 
corrosive  action. — Brass  World. 

Doas&g  Duty 

It  will  be  of  interest  to  learn  that  on  the  Eastern 

Railway  of  France,  or  in  that  portion  of  it  still  in  the 
hands  of  the  French  Government,  there  are  a  large  num- 

ber of  locomotives  of  the  older  types  still  doing  excellent 

service  in  the  congestion  of  traffic  consequent  on  the  sup- 
•ply  of  material  and  munitions  on  the  extended  battle 
line.  These  locomotives,  although  not  possessing  high 

speed,  are  said  to  be  reliable  in  freight  traffic.     The  serv- 

FIG.   13.    DRILL  JIG  FOR  BRACES 

FIG.  14.    SAME  JIG  AS  IN  FIG.  13.  SHOWING  CONSTRUCTION 

ice  may  be  said  to  be  little  more  than  that  of  a  general 
switching  kind,  as  the  runs  are  comparatively  short,  but 

as  the  entire  weight,  is  on  the  driving  wheels  their  ad- 
hesive qualities  are  of  the  best,  and  the  roads  are  said 

to  be  in  excellent  condition.  Near  the  front  there  are  a 

large  number  of  much  smaller  engines,  running  on  nar- 
row gages,  the  rails  being  laid  with  great  rapidity  on 

such  temporary  tracks  as  may  be  necessary  to  meet  the 
requirements  of  the  service.  Repair  work  on  this  type 
of  locomotive  is  easy  of  accomplishment,  and  the  engines 
are  kept  running  day  and  night,  many  of  them  having 
three  crews. — Railway  and  Locomotive  Engineering. 
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eattiimtf  Plaimt  for  Slhell  For^ 

pa 

Special,  Cokuespondence 

SYNOPSIS — Heating  is  one  of  the  most  impor- 
tant problems  in  the  making  of  forgings  of  all 

kinds.  This  article  describes  a  large  and  complete 
installation  for  the  forging  of  projectiles,  the 
heating  for  forgings,  for  heat  treating  and  for 
annealing,  and  shoivs  the  location  of  the  tanks, 

blowers  and  furnaces  of  a   low-pressure  system. 

The  heating  problem,  as   it  applies  to  forging,   heat 

treating  and  annealing,  is  all-important  in  the  making 

The  furnace  equipment  consists  of  twenty-four  direct, 
over-fired  furnaces  of  the  double-chamber  type.  Each 
heating  chamber  measures  38x46  in.,  and  is  22  in.  high. 
The  position  of  the  furnaces  with  relation  to  the  hy- 

draulic forging  presses  is  shown  in  the  plan  view.  Fig. 
2,  one  furnace  taking  care  of  two  presses. 

The  heat-treating  plant  includes  five  furnaces  -for 
annealing  and  five  furnaces  for  hardening.  These  are  of 
the  semimuffle  oven  type  with  double  heating  chambers. 
Each  chamber  measures  36x60  in.  and  is  22  in.  high,  as 
in  the  furnaces  previously  referred  to.     These  furnaces 

FIG.    1.    MAIN   BAT   IN   FORGE    SHOP 

of  modem  projectiles,  so  that  the  installation  of  the 

fuel-oil  plant  at  the  works  of  the  Bridgeport  Projectile 
Co.,  Bridgeport,  Conn.,  is  of  particular  interest  at  this 
time.  The  plant  was  installed  by  the  Gilbert  &  Barker 
Manufacturing  Co.,  Springfield,  Mass.,  and  includes  the 

low-pressure  fuel-oil  system  supplied  by  it  together  with 
a  large  number  of  furnaces  for  various  ])urposes. 

A  general  view  of  the  forge  shop,  taken  before  the  in- 
stallation was  complete  and  in  operation,  is  shown  in 

Fig.  1.  There  are  eiglitoen  hydraulic  presses  on  each  side 
of  the  main  bay  in  addition  to  a  steam  hanmier  located 
midway  between  the  fourth  and  fifth  presses  on  each  side. 
The  15-ton  Niles  crane  handles  any  necessary  material 
and  was  of  particular  value. in  the  installation  of  the 
presses  themselves. 

are  all  provided  with  suitable  openings  for  pyrometer 

thermo-couples,  the  Wilson-Maeulen  instrument  being 
used  in  this  plant. 

The  Fuel-Oil  Plant 

An  important  part  of  such  an  installation  is  the  fuel- 
oil  plant  for  supplying  the  furnaces.  This  consists  of 

two  specially  constructed  high-speed  centrifugal  air  com- 
pressors. Each  compressor  is  rated  to  deliver  5,400  cu.ft. 

of  air  per  minute  at  a  speed  of  3,450  revolutions,  deliver- 
ing air  to  tlie  burners  at  a  pressure  of  11/^  lb.  to  the 

square  inch.  The  pumps  are  direct  connected  to  a  50-hp. motor. 

The  oil  is  pumped  by  two  rotary  oil  pumps  each 

directly  geared  to  a  1-hp.  electric  motor.    These  pumps 
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deliver  oil  to  the  burners  under  a  pressure  of  from  5  to 
10  lb.  per  sq.in.,  and  are  so  connected  that  whatever  oil 
is  pumped  in  excess  of  that  used  by  the  burners  goes 
back  through  suitable  release  valves  to  the  underground 
storage  tanks. 
A  Gilbert  &  Barker  automatic  cutoff  valve  is  con- 

nected to  both  the  oil  and  air  lines  so  as  to  shut  off  in- 
stantly the  flow  of  oil  to  the  burners  if  for  any  reason 

measuring  y.x-t  ft.  and  4  ft.  deep.  There  are  two  oil- 
storage  and  cooling  tanks,  each  10x12  ft.  and  4  ft.  deep, 
with  an  approximate  capacity  of  3,000  gal.  each. 

The  pumps  for  circulating  the  cooling  oil  are  of  the 
rotary  type  direct  connected  to  3-hp.  electric  motors. 
These  pumps  are  so  connected  that  the  quenching  oil 
circulates  from  the  quenching  tank  back  to  the  cooling 
tank  where,  after  cooling,  it  is  again  returned  for  use  in 
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DETAIL 

FIG.    2.     GROUND    PLAN,    SHOWING    FURNACES,    PRESSES  AND  OIL  TANKS 

FIG.    3.    BATTERY    OF    HEATING    FURNACES 

the  flow  of  air  should  stop.  This  arrangement  prevents 
the  flow  of  unatoniized  oil  into  the  hot  furnace  and  pro- 

vides a  safety  device  that  seems  quite  necessary  in  such 
installations. 

The  fuel-oil  storage  consists  of  two  tanks,  each  with  a 
capacity  of  10,300  gal.  These  are  outside  the  building 
and  underground,  their  location  being  shown  in  Fig.  2. 

The  oil-quenching  system  consists   of  five   tanks,   each 

quenching.  These  tanks  are  provided  with  a  series  of 
cooling  oils  through  which-  cold  water  is  circulated,  the 
coils  being  .so  proportioned  that  they  reduce  the  temj^era- 
ture  of  the  oil  to  the  desired  point  and  keep  it  circulating 
at  a  known  velocity,  thus  maintaining  its  temperature 
in  the  quenching  tank  at  a  unifonn  point.  Tlie  cooling 
tanks  are  buried  in  a  concrete  pit  below  the  surface  out- 

side the  building,  as  shown. 
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The  other  illustrations  need  very  little  explanation. 
Fig.  3  is  the  battery  of  heating  furnaces  on  one  side  of 
the  shop,  and  shows  their  relative  position  with  regard 
to  the  forging  presses  and  the  outer  wall  of  the  side  bay. 

A  few  of  the  heat-treating  furnaces  are  shown  in  Fig. 
4,  with  a  quenching  tank  in  the  foreground.  This 
tank  is  supplied  with  the  usual  mesh  baskets  for  catch- 

man  here — bright,  quick  and  active  and  one  who  knew 
his  business  thoroughly.  We  boys  were  all  sorry  to  have 
him  go,  but  we  were  still  sorrier  when  we  found  out  that 
Big  Dan  Martin  was  to  take  his  place.  Big  Dan  is  a 
fair  mechanic,  none  better,  in  some  ways;  but  he  has 
some  grave  defects  and  limitations.  He  is  a  big,  two- 
listed  chap,  able  and  willing  to  defend  his  physical  rights 

FIG.  4. HEAT-TREATING  FURNACES  AND  QUENCHING 
TANKS 

PIG.  5.  ANNEALING  FURNACES  AND 
SAND  BOXES 

\ 

ing  the  shells  so  that  they  can  be  easily  hoisted  out  and 
drained  for  removal.  The  annealing  furnaces  are  shown 
in  Fig.  5,  and  are  similar,  except  as  to  the  temperature 
used.  After  the  shells  are  removed  from  the  furnace  they 
are  placed  point  up  in  sand  boxes  with  low  edges,  and 
allowed  to  cool  thoroughly.  It  will  be  noticed  in  both 
Figs.  4  and  5  that  the  windows  of  this  section  of  the 
shop  have  been  blackened  so  as  to  cut  down  the  light.  A 

continuous  record  is  kept  of  the  temperature  of  each  fur- 
nace, and  each  shell  in  a  heat  is  correspondingly  num- 
bered, making  it  easy  to  trace  defects  due  to  improper 

heating. 

A.  L.  A.  M.  Aiay  L-ead  aEid  Meslhx 
By  Frank  McPhekson 

We  had  a  funny  thing  happen  in  our  shop  the  other 
day.  A  man  came  along  who  wanted  a  special  device 
made  for  him.  As  he  was  an  old  timer,  he  called  things 

by  old-time  names,  so  to  speak,  which  resulted  in  stir- 
ring up  some  brisk  trouble  among  us  for  a  while. 

Our  "Old  Man"  is  just  a  trifle  arbitrary.  When  men 
take  exception  to  what  he  says  or  seriously  object  to 
what  he  orders  done,  somebody  has  to  give  in  or  get  out. 
Generally,  of  course,  it  is  the  other  fellow.  Tom  Smith 

had  been  an  adjutant  about  the  shop  for  several  yeai-s, 
and  a  good  one  too,  but  too  much  giving  in  and  giving 
up  his  honest  opinions  and  beliefs  has  irked  him.  So  not 
long  ago  he  went  away  to  a  better  job.   He  was  a  good 

against  all  ordinary  comers;  but  his  mental  abilities  are 
somewhat  limited,  and  his  early  education  has  been  sadly 

neglected. 
Our  customer  had  an  adjusting  rod  in  his  device  and 

wanted  to  have  a  line  thread  cut  on  it  to  insure  close 

control.  He  specified  20  threads  per  inch  of  the  old 

American  Licensed  Automobile  Manufacturers'  style  of 
the  days  of  George  K.  Selden — the  same  that  is  now 
called  the  Society  of  Automobile  Engineers,  or  S.A.E. 
Of  course,  our  friend  abbreviated  it  to  A.L.A.M. 

We  have  a  number  of  apprentices  here;  some  of  them 
are  pretty  good,  but  Peter  Bright  is  far  and  away  the 
best  of  all  of  them.  He  is  bright  and  quick,  a  quizzical, 
adaptive  chap,  and  is  always  asking  questions,  not  for 

fun,  but  to  find  out  "why."  Big  Dan  gave  Peter  the 
sketch  calling  for  the  threaded  rod  in  question,  the  thread 
on  which  had  to  lit  a  part  that  Jim  Burgess  was  making. 

Peter  went  ahead  and  turned  up  the  rod  ready  for  thread- 
ing, but  he  did  not  know  what  the  thread  was.  He 

knew  United  States  standard  well  enough,  but  this  was 
different.  He  took  the  sketcli  to  Dan  and  asked  him 

what  the  A.L.A.M.  meant.  Big  Dan  happened  to  be 

angry  and  answered  him  shortly :  "That  means  'any  lead 
and  mesh';  now  you  get  right  at  it  and  cut  it  and  no 

nonsense  about  it,  kid." 
Peter  went  away  dissatisfied.  "Any  lead !  Why  it's 

20  lead,  and  'mesh'  doesn't  mean  anything,"  said  Peter 
under  his  breath.  Then  he  remembered  that  Jim 

Burgess  had  the  other  part  to  make,  so  he  went  to  Jim 

and  asked  him.    Jim  told  him.    "How  do  jou  know  that 



282 AMERICAN    MACHINIST Vol.  45,  No.  7 

it  means  that?"  asked  Peter.  Jim  got  out  a  catalog  and 
showed  him.  "Wiere  can  I  get  a  tap  to  correspond?" 
asked  Peter.  "It  is  one  of  a  set  that  Tom  Smith  had," 
said  Jim ;  "ask  Dan  to  get  it  for  you."  Peter  went 
back  to  Dan  and  asked  liim  for  the  automobile  tap  to 

suit  his  job.  "What  for?"  demanded  Dan.  "To  fit  my 
job  to,"  answered  Peter.  "Didn't  I  tell  you  'any  lead 
and  mesh'?"  roared  Dan.  "I  know  that  you  did,  but  it 
was  wrong,"  Peter  replied.  "^Yho  told  you  that?"  "Jim 
Burgess  told  me,"  said  the  unabashed  Peter. 

In  a  raging  passion  Dan  went  to  Jim  Burgess  and 
demanded  to  know  just  what  it  was  he  meant  by  telling 
the  apprentice  boys  about  the  place  that  he,  Dan  Martin, 
did  not  know  his  business  and  thus  giving  him  the 

"double  cross"  in  the  shop.  Things  began  to  look  de- 
cidedly "squally,"  for  Jim  is  a  determined  chap  too  and 

is  fairly  well  able  to  look  out  for  himself.  Jim  wanted 
to  know  what  he  meant,  and  Dan  told  him  as  best  he 
could.  Jim  said  that  there  were  just  two  modes  of 

procedure — either  to  tell  the  apprentice  boys  nothing  at 
all  when  they  asked  questions,  or  to  tell  them  what  was 
right  to  the  best  of  his  ability.  The  altercation  grew  so 
hot  that  all  work  in  the  room  ceased. 

Finally  the  storm  cleared  away  without  anyone  get- 
ting killed  or  even  any  blood  being  shed.  Big  Dan  at 

last  wanted  to  know  what  the  highbrow  who  was  getting 
the  work  done  did  mean  in  his  specifications.  Jim  showed 
him  the  tool  catalog  and  explained  that  Tom  Smith  had 
a  set  of  those  special  taps  and  dies  in  one  of  the  tool 
cabinets,  and  then  he  had  to  get  them  and  show  them  to 
Dan  before  he  would  believe  it.  Dan  struck  an  attitude 

and  exclaimed :  "Well,  I'll  be  d — d ;  how  was  I  to  know 
that  the  man's  hieroglyphics  meant  a  measly  set  of  taps 
that  Tom  Smith  kept  locked  up  in  his  dinky  tool 

cupboard  ?" Things  are  calm  in  the  shop  again,  but  we  are  all 
quietly  wondering  what  the  ultimate  result  will  be.  Just 

now  Big  Dan's  stock  is  running  way  below  par.  We  are 
not  greatly  given  to  gossip,  for,  of  course,  there  are  vari- 

ous factions  among  the  men.  Occasionally  a  pert  boy  has 
the  temerity  to  ask  another  boy,  quietly  to  be  sure,  if  he 

really  means  "any  lead  and  mesh." 
Take  it  as  a  whole,  the  incident  has  had  a  decidedly 

bad  effect  on  the  men  in  our  shop.  Our  "Old  Man's" 
skull  would  have  to  be  trephined  before  he  could  be 
brought  to  believe  that  the  fault  for  lack  of  harmony 
among  the  men  in  reality  lies  with  him  instead  of  with 
us.  We  cannot  look  for  any  earthquake  to  jumble  things 
up  so  that  they  must  be  straightened  out  before  we  can 
go  on;  and  really,  the  millennium  may  be  a  long  way 
«head. 

Die-SKapiEiig  Facilities 
By  E.  a.  Dixie 

In  Fig.  1  is  shown  a  die-shaping  outfit  at  the  Smith 
Premier  Works,  Syracuse,  N.  Y.  The  special  clapper 
block  A  interchanges  with  the  regular  clapper  block  used 
on  the  machine.  When  the  ordinary  clapper  block  is 
used  for  die  shaping  or  any  other  work  where  an  extension 
tool  is  necessary,  there  is  greater  tendency  for  the  tool 
to  either  lift  as  it  enters  the  cut  or  to  dig  in  after  the 
cut  is  started.  Often  both  these  conditions  are  met  with 
during  a  single  stroke  of  the  machine. 

A  glance  at  Fig.  2  will  perhaps  make  the  reason 
for  this  more  apparent.  This  illustration  shows  the 
difference  of  the  entering  angles  with  tools  of  the  same 
extension  length  in  the  ordinary  post  and  this  type  of 

tool  post. 
A  small  flat  spring  B  bears  on  the  face  of  A.  This 

spring  is  swung  to  the  side  when  changing  clapper  blocks 

FIG.   1.    DIE  SHAPER,  CLAPPER  BLOCK  AND  VISE 

The  lower  part  of  the  clapper  block  A  is  extended  at  C 
and  has  a  horizontal  V-groove  in  it.  A  cover  or  clamp 

plate  D  is  held  to  C  by  a  capscrew  i'.  It  is  also  provided 
with  a  "heel"  screw  F  for  clamping  the  tool  G  in  the 
V-grooves  in  C  and  D.  The  tools  G  have  cylindrical 
shanks  of  uniform  diameter  and  the  cutting  ends  are 
forged  or  ground  to  various  shapes  to  suit  the  work.  The 
vise  II  is  a  particularly  handy  tool  for  die  work.  The 
upper  part  is  just  an  ordinary  vise  with  graduated  base. 
This  is  provided  with  an  auxiliary  slide  that  works  on  the 
base  plate  I  secured  to  the  shaper  table.  This  extra  slide 
is  provided  with  an  adjusting  screw  with  a  knurled  knob 
J  that  permits  the  work  and  vise  to  be  moved  in  either 
direction   in   line  with  the   ram.     The  ability  to  move 

FIG.  2.    COMPARISON  OF  ENTERING  ANGLES  WITH  OLD 
AND  NE\V  CLAPPERS 

the  work  endwise  with  relation  to  the  cutting  tool  is  of 
great  value  in  forming  and  drop-forging  dies,  and  in 
work  of  a  similar  character.  The  adjustment  can  be 
made  while  the  ram  is  in  motion  and  in  any  event  is 
more  easily  accomplished  than  by  adjusting  the  ram. 
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?s^Ms  ©f  Soinme  Tests  om  Miilitii 
Cottiers 

By  Cuahles  N.  IIndkrwood* 

iSi'NOPiSIl^ — These  tesix  group  under  four  gen- 
eral heads — to  determine  2)ou'er  consumption;  ef- 
fect of  cutter  feed  on  cutter  life;  effect  of  cutting 

speed  on  cutter  life;  effect  of  depth  of  cut  on  cutter 

life.  For  each  case  the  results  of  the  tests  are  given 
and  conclusions  drawn,  one  of  the  important  being 
that  the  best  life  of  the  cutter  is  obtained  where  the 

linear  feed,  per  tooth  is  at  least  0.00:2  in. 

The  claims  for  the  wide-spaced-tooth  niillinj^  cutter, 

made  by  the  Cincinnati  Milling  Machine  Co.,  were  di- 

I'ectly  rGS])oiisibk'  for  a  series  of  tests  to  determine  whetlier 
or  not  those  claims  would  liolil  good  iu  the  liemington 
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ing  a  regulation  of  25  per  cent.,  almost  any  desired  cutter 
speed  could  be  obtained. 

Tliis  tost  was  made  to  determine  the  power  consumed 

by  a  wide-spaced-tootli  cutter  in  comparison  with  that 
consumed  by  a  regular  stock  cutter.  Accordingly  a  31/^- 

in.  iiigh-specd  cutter  having  26  teeth  with  no  spiral  nor 
undercut  was  obtained.  The  stock  milled  was  soft  ma- 

chine steel  0.510  in.  wide,  (rut  into  pieces  each  t  in.  long. 

A  cut  0.050  in.  deep  was  made  at  various  feeds  and  speeds 
witli  this  cutter  and  the  current  and  voltage  read 
on  instruments  connected  with  tlie  motor.  The  total 

amount  of  metal  chips  that  was  removed  per  minute 
during  these  tests  ranged  from  0.15  cu.in.  to  0.80  cu.in. 
The  ])owcr  consumed  by  this  cutter  is  shown  in  Fig.  1 

r-1. 

\ 

Feed  in  Inches  per  Minu+e 

FIG.    1.    POWER   CONSUMPTION   OF   MILLING 
CUTTERS 

typewriter  factory  where  only  light  milling 
cuts  were  made.     While  it  is  not  claimed 

that  the  figures  obtained  in  these  tests  are 

absolutely  accurate,  yet  we  believe  they  will 
serve  to  indicate  the  general  tendency  of 

the  laws  of  milling  cxitters  and  may  help 
to  solve  some  problems  of  manufacturing 

milling.    These  tests  were  made  on  a  Hen- 
dey  &  Norton  No.  2  plain  miller  that  was 

equipped  with  a  cast-iron  tank  holding  1.'? 
gal.     The  coolant,  a  1  to  20  mixture  of 

mineral  lard  oil  and  water,^  was  delivered 
to  the  cutter  at  the  rate  of  4  gal.  per  min. 
by  means  of  a  Brown  &  Sliarpe  No.  1  rotary 

pump  driven  from  the  countershaft.     The 
entire  stream  of  coolant  was  confined  to  the 

cutter  by  means  of  a  hood  that  fitted  closely 
about  the  cutter  and  its  arbor.  The  machine 

was    driven    by   a    5-hp.    Crocker-Wheeler 
shunt-wound  motor,  through  a  countershaft 

having  four  cones.  Tliis  arrangement  gave,  with  the  back-' 
shaft,  8  different  speeds.     Six  different  driving  pulleys 
were  used  on  the  motor  so  that  a  total  of  48  different 

sjjeeds  was  available.    By  means  of  a  field  rheostat,  hav- 

•Mechanical  engineer,  Remlngrton  Typewriter  Co. 
'In  the  preparation  of  tile  coolant  for  use  on  milllnpr  cut- 

ters, soda  asli  i.i  employed  to  saponify  ttie  oil.  One  ounce  of 
.soda  ash  for  each  Kallon  of  water  to  be  used  is  first  dissolved 
In  a  small  quantity  of  hot  water.  When  it  is  thoroughly  dis- 

solved, cold  water  to  the  required  amount  is  added  and  the 
whole  solution  is  ailoweil  to  stand  for  at  least  two  hours 

before  the  oil  is  added.  \'ery  thorouph  aKitation  of  the  water 
before  and  after  the  addition  of  the  oil  is  necessary  to  insure 
a  good  mixture. 

Cutters  to  tiaye  BS  Spiral,  10  Teeth 

FIG.  2.    SECOND  CUTTER 
USED 
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FIG.  3.    EFFECT  OF  SPEED  ON  CUTTER  LIFE 

by  the  dash  line.  This  cutter  was  then  taken  to  the  grind- 
ing room  and  its  alternate  teeth  were  ground  completely 

out,  and  a  like  test  made.  The  power  consumption  of  this 
remodeled  cutter  is  shown  by  the  dash  and  dot  line  in 

Fig.  1.  A  high-speed,  3i/;-in.  cutter.  Fig.  2,  having  10 
teeth,  undercut  15  deg.  and  having  a  25-deg.  spiral,  was 

next  used  in  a  like  test,  and  a  like  series  of  observa- 
tions made.  The  power  consumed  in  making  the  cut  is 

shown  by  the  full  line  in  Fig.  1.  A  comparison  of  the 

])ower  consumption  of  three  styles  is  t;hus  shown. 
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Tlie  power  consumption  in  all  cases  shown  is  for  the 
cutting  of  the  metal  only,  the  power  consumed  in  driving 
the  machine  light  having  been  deducted  from  the  total 
used  while  making  the  cut. 

The  curves  sliow  clearly  that  the  power  actually  con- 
sumed in  the  cutting  of  the  metal  with  the  wide-spaced 

cutter  is  just  about  half  that  consumed  by  the  old-style 
stock  cutter,  and  that  it  is  much  more  uniform. 

Effect  of  Cutter  Feed  Upon  Cutter  Life 

The  feed  of  a  milling  cutter  is  usually  expressed  in 
inches  per  revolution  and  sometimes  in  inches  per  minute. 
For  every  revolution  made  by  the  cutter,  the  work  is 
fed  in  a  certain  amount.  The  amount  of  this  feeil  is 

shown  on  the  cut  surface  by  the  distance  between  the 

"revolution  marks."  Tlie  closer  together  these  revolution 
marks  occur,  the  smoother  is  the  finish  of  the  cut  surface. 
Therefore,  the  smoother  finishes  are  produced  by  the  lower 
feeds  per  revolution.  This  was  found  to  be  true  by 
making  cuts  on  similar  pieces  of  steel  at  high  speeds  and 
at  low  speeds,  holding  the  feed  per  revolution  constant. 
These  tests  were  made  at  various  depths  of  cut  and  in 
all  cases  the  finish  of  the  cut  pieces  was  identical.  The 
conclusion  is,  that  the  finish  of  the  cut  surface  depends 
upon  the  feed  per  revolution  of  the  cutter. 

When  the  finish  required  on  a  piece  of  work  is  such 
that  a  low  feed  per  revolution  is  necessary,  each  tooth 
in  the  cutter,  instead  of  biting  right  into  the  stock,  has 
a  tendency  to  slide  over  the  work  until  the  pressure  causes 
it  to  dig  in.  Aside  from  the  tendency  to  cause  chatter  or 
spring  of  the  arbor,  this  rubbing  or  lapping  action  causes 
the  cutter  to  dull  quickly. 
TABLE  1.      RESULTS  OF  TESTS  TO  DETERMINE  LIFE  OF  MILLING 

CUTTERS 

Cutting  Speed,  Ft.  per 
Min. 

330 
380 505 

Feed  per Linear  Inches  Cut 
Tooth,  Inches Between  Grindings 

0.0005 434 
0  0010 427 238 140 
0  0020 

868 
665 

175 

0.0030 
735 735 

161 
0  0040 

896 
819 161 

0.0050 8G1 
1,085 

175 
0.0060 

*266 

679 140 
0.0060 

*266 

♦Cut  too  heavy  for  machine. 
Stock — Hot-rolled  black  machine  steel. 
Scleroscope  hardness,  18;  C,  0.13;  Mn,  0.609;  Si,  0.022;  P,  0.099;  S,  0.11. 
Depth  of  cut,  0.075  in. 
For  design  of  cutter  see  Fig.  2. 

In  Table  1,  which  is  a  summary  of  a  large  set  of 
observation  sheets,  is  shown  the  life  of  a  cutter  in  linear 
inches,  at  various  feeds  per  tooth  of  the  cutter.  The 

speed  was  held  constant  in  each  ease.  It  is  quite  evi- 
dent that  where  the  feed  per  tooth  of  the  cutter  is  0.002 

in.  or  over  the  best  life  of  cutter  is  obtained.  The  life 

is  also  fairly  uniform.  The  conclusion  drawn  is  that, 
where  the  feed  of  a  cutter  is  0.002  in.  per  tooth  or  over, 

there  is  no  difference  in  the  eilect  upon  its  life.^ 
Table  2  shows  the  same  result  as  Table  1.  In  this  case 

a  16-tooth  high-speed  cutter  having  a  15-deg.  undercut 
and  a  25-deg.  spiral  was  used.  The  depth  of  the  cut  was 
0.125  in.  This  cutter  was  designed  for  this  depth  of  cut 
BO  that  but  one  tooth  was  cutting  at  a  time.     Cutters  so 

'Although  these  data  show  that  the  best  life  of  a  milling 
cutter  is  obtained  when  the  teed  per  tooth  is  0.002  In.  or  over, 
we  have  adopted  the  rule  on  typewriter  work  that  the  feed 
should  be  at  least  0.001  in.  per  tooth.  The  reason  for  cutting 
In  half  the  factor  obtained  by  experiment  is  on  account  of  the 
good  finish  required  on  typewriter  parts.  For  such  work  a 
feed  of  0.002  in.  per  tooth  is  generally  too  great,  hence  the 
rule  for  our  shop  practice  gi\"en  above.  However,  in  cases 
where  heavier  roughing  cuts  are  made,  the  feed  per  tooth 
should  be  0.002  in.  or  more. 

designed,  for  cuts  of  slight  depth,  are  not  economical, 
because  the  teeth  become  too  small  for  many  grindings. 

For  this  reason  the  wide-spaced  cutter  has  an  advantage 
over  the  old  style.  Also,  for  a  given  feed  per  revolution, 
the  feed  per  tooth  of  the  wide-spaced  cutter  is  greater. 

The   reason   for  expressing  the  life  of  the  cutter   in 
linear  inches  of  cut  is  that  as  a  cutter  wears  down  its 
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FIG.  4.    EFFECT  OF  DEPTH  OF  CUT  ON  CUTTER  LIFE 

revolutions  per  minute  must  be  increased  in  order  to 
keep  the  cutting  speed  constant.  Consequently,  with  a 
given  feed  per  revolution  and  a  given  cutting  speed,  the 
table  travel  is  faster  with  a  small  cutter  than  with  a  large 
one.  For  this  reason  the  same  number  of  linear  inches 

would  be  cut  more  quickly  by  a  small  cutter  than  by  a 
large  one.  If  the  life  of  cutter  was  expressed  in  minutes, 
the  larger  cutter,  taking  more  time  to  make  the  cut, 
would  appear  to  have  the  longer  life. 
TABLE  2. RESULTS  OF  TESTS  TO  DETERMINE  LIFE  OF  MILLIN  3 

CUTTERS 

Feed, 

Inches 

Revolu- 

Diameter  tions  per 
of  Cutter,     Minute 

Inches       Cutter 

Cutting 

Speed, 
Feet  per 
Minute 

Number    Number   Duration 
Pieces        Inches       of  Cut,    Condition 
Milled        Milled      Minutes     of  Tool 

0.125  In.  Depth  of  Cut 

0.020 

3.24 
3.24 
3  24 
3  23 
3.23 

3.20 3.06 
3  19 
3.09 

3.06 
3.02 3.19 
3.19 
3.17 

330 
390 
480 
575 
700 
700 
700 
850 
700 
700 
700 

1,020 850 
850 

279 

330 
405 
485 
590 

585 
560 
710 
565 

560 
553 
847 
706 

705 

100 
100 
100 
100 
83 

100 
100 

43 

91 

72 

33 

40 

43 

700 

700 

700 
700 
581 
700 
700 
301 

637 
504 231 

280 
301 

42.4 
38.0 
29.1 

24.3 

16.6 

25 

25 
11.8 
30.3 

30.3 

11.3 
16.4 
17.7 

G 
G 
G 
G 
DN 
D 
DX 
DN 
DN 

DN 

D 
DN 

DN 

Cutter — High-speed  steel,  16  teeth,  15-deg.  undercut,  25-deg.  spiral. 
Lubricant — Mineral    lard   oii   and   water,  20   to  1  solution;   supply — 4    gal. 

per  min. Stock — Black  machine  steel,  0.316x0.670  in. 
Scleroscope  hardness,  26;  C.  0.150;  Mn,  O.SSO;  Si,  0.045;  S,  0.102;  P,  0.089. 
Symbols^-G,  good;  F,  fair;  N,  nicked:  D,  dull;  DN,  dull  and  nicked. 

In  making  these  tests  it  was  arbitrarily  decided,  from 
general  shop  conditions,  and  after  preliminary  tests,  to 
adopt  700  lin.in.  of  milling  as  the  pro]>er  life  of  a  cutter 
and  to  find  under  different  conditions  the  cutting  speed 
which  would  give  this  life.  Table  3  shows  a  data  sheet 
of  tests  made  on  cold-rolled  machine  steel  in  which  all 



August  17,  1916 AMERICAN    MACHINIST 285 

of  the  conditions  were  held  eonstant  except  the  feed. 
Inasmuch  as  the  results  obtained  with  feeds  of  0.040  in. 

and  0.050  in.  per  revolution  were  the  most  uniform,  a 

These  data  show  clearly  that  the  life  of  the  cutter  de- 
pends upon  the  cutting  speed.  The  equation  of  the 

straight  line  is  /S  +  0.64L  =  9G3,  where  S  is  speed  of 
TABLE  4.     RES0LTS  OF  TESTS  TO  DETERMINE  EFFECT  OF  CUTTING  SPEED  ON  CUTTER  LIFE 

.   500-In.  Run   
Revolu-    Cut- 

Dura- Revolu- 

■  900-In.  Run   

Cut- Dura- 

Revolu- 

 1,100-In.  Run   

Cut- 

Dura- 

tions      ting 
Num- Num- 

tion 

Con- 

tions 

ting 

Num- Num- 

tion 

Con- 

tions 

ting 

Num- Num- 

tion 

Con- 

Diam-      per      Spee'>, eter    Minute     Feet ber 
ber of 

di- 

Diam-     per Speed, Feet ber ber 

of 

di- 

Diam-     per 

eter   Minute 
Speed, 
Feet 

ber 

ber 

of 

di- 

of of 

Cut, 

tion 
eter  Minute of 

of 

Cut, 

tion 

of 

of 

Cut, 

of  Cut,      of         per Pieces Inches 

Min- 

of of  Cut,      of 

per 

Pieces Inches 

Min- 

of of  Cut,      of 

per 

Vlinu
te Pieces Inches 

Min- 

of 
Inches  Cutter  Minute Milled Milled utes Tool Inches  Cutter  Minute Milled Milled 

utes 

Tool 
Inches  Cutter Milled Milled 

utes Tool 
3  18       833         697 42 294 7.0 DN 3.18       510 

424 
55 385 IS  1 D 312       320 261 157 

1,099 
68  6 D 

3  la       740         610 71 497 13.4 DN 3.14       471 387 123 861 
36,5 

DN 

310       320 260 

157 

1,099 
68  6 D 

3  12       833         680 40 
280 

6.7 DN 3.10       471 382 124 868 
36.8 

DN 
3  13       740         604 

71 
497 13.4 DN 

Conclusion           610 Conclusion 380 Conclusion 3.10      1,126 

260 

913 15 

105 1.8 

DN 
Cutter — High-speed  steel,  10  teeth,  IS-deg.  undercut,  25-deg.  spiral. 
Lubricant — Mineral  lard  oil  and  water,  20  to  1  solution;  supply— 4  gal.  per  min. 
Feed  per  revolution  0.050  in.         Depth  of  cut  0.075  in. 
Stock— C.  0.12;  Mn,  0.87;  Si,  0.02;  S,  0.102;  P,  0.091. 
Sclcroscope,  27. 
Symbols — G,  good;  F,  fair;  N,  nicked,  D,  dull;  DN,  dull  and  nicked. 

TABLE  3.     RESULTS     OF    TESTS    TO     DETERMINE    EFFECT    OF 
CUTTING  SPEED  ON  CUTTER  LIFE 

Revolu-  Cutting 
Diameter  tions  per  Speed,  Number  Number  Duration 
of  Cutter     Minute  Feet  per  Pieces        Inches  of  Cut,    Condition 
in  Inches  of  Cutter  Minute  Milled        Milled  Minutes     of  Tool 

Feed, 
Inches 

0.050 

0.040 

0.075  In.  Depth  of  Cut 
3.50 470 
3.48 505 
3  50 600 3.48 

725 3.47 655 
3  46 655 
3.39 600 

3  47 
3  47 
3  44 
3  44 
3  42 
3  42 
3.30 

600 
600 
548 
548 
548 

600 
670 

0.030 

0.020 

3.39 670 
3  36 603 3.36 603 
3  32 603 
3.34 580 
3.30 

542 3.31 500 

3  26 
3  29 
3.24 
3  20 
3.20 
3.22 

600 
552 
471 
407 

662 603 

430 459 

550 660 

595 
595 
532 

546 
546 493 

493 
493 537 

590 

594 

530 530 

524 507 
468 
431 

512 520 

444 
340 
554 
508 

100 
100 
100 
28 

32 

28 

100 37 

50 
67 

100 
100 
100 

76 35 
73 
38 
53 
43 
50 
71 

30 
45 
25 

17 
22 
22 

700 
700 
700 
196 
224 196 

700 
259 
350 
469 

700 
700 
700 
532 

245 
511 
266 
371 
301 
350 
497 
210 

315 175 
119 

154 
154 

29  8 

27.7 
25.4 
5  4 6  8 

6  0 25  4 

10  8 
14  6 
21.4 
31.9 
31  9 

29  1 19.8 

12.1 
30  2 
15.6 
22.0 
18  5 
23.0 35.5 

17  5 
28  5 
18.5 
14  6 
11  6 
12.7 

D-N 

D 
D 
DN 
DN 
DN 
D 

D 
DN 
DN 

DN 
DN 
D 
DN DN 

DN 
DN 
DN 
DN 
D 
DN 

D 

DN 
D 
D 
DN 
DN 

Cutter — High-speed  steel,  10  teeth,  15-deg.  undercut,  25-deK.  spiral. 
Lubricant — Mineral  lard  oil  and  water,  20  to  1  solution;  Supply — 4  gallons  per minute. 
tStock^Machine  steel,  ̂ x^fg  in. 
C,  0.12;  Mn,  0.87;  Si,  0.02;  S,  0.102;  P,  0.091. 
Scleroscope  hardness,  27. 
Symbols— <J,  Good;  F,  Fair;  N,  nicked;  D,  dull;  DN,  dull  and  nicked. 

TABLE  5.     RESULTS  OF  TESTS  TO  DETERMINE  EFFECT  OF  DEPTH 
OF  CUT  ON  CUTTER  LIFE 

Revolu-  Cutting 
Diameter  tions  per     Speed,  Number  Number  Duration 
of  Cutter,    Minute  Feet  per  of  Pieces  of  Inches  of  Cut,    Condition 
Inches      of  Cutter  Minute  Milled        Milled  Minutes     of  Tool 

Depth, 
Inches Feed  per  Revolution  0.050  Inch 

0.050 

0.100 

3.05 
3.04 
3.04 
3.02 
3.00 
3.03 
3.10 

Conclusion 

3.28 
3.20 
3.19 

[  Conclusion 
3.16 

[  Conclusion 
3  13 

i  Conclusion 

655 
732 

755 
845 

1,027 
1,125 
1,130 

680 
850 

740 

615 

523 

582 600 
668 
806 

892 911 
900 

580 711 

619 
619 547 
547 

503 
503 

100 100 

100 
100 
100 
100 
88 

100 
76 

100 

ioo 
ioo 

700 
700 

700 
700 

700 700 
616 

700 
532 
700 

700 

700 

21.3 

19.1 
18.5 
16.5 
13.6 
12.4 
10.9 

20  6 
12.5 

18.9 

21^1 

2I27 

G 
G 
F 
F 
F 
F 
D 

a 
D 
D 

D 

D 

I 

0.125 

0.150 

Cutter — High-speed  steel,  10  teeth,  15-deg.  undercut,  25-deg.  spiral. 
Lubricant — Mineral    lard    oil    and    water,  1  to  20 solution; supply — 4 gal. per min. 

Stock— steel.     C,  0.12;  Mn,  0.87;  Si,  0.02;  S,  0.102;  P,  0.091. 
Scleroscope,  35. 
Symbols — G,  good;  F,  fair;  N,  nicked;  D,  dull:  DN,  dull  and  nicked. 

feed  of  0.0.50  in.  per  revolution  was  adopted  as  a  standard 
feed  while  the  other  conditions  were  varied. 

Table  4  shows  the  results  of  tests  made  to  determine 

the  speed  of  the  cutter  wliich  would  give  a  life  of  100, 
500,  900  and  1,100  in.  The.se  points  plotted  on  section 
paper  give  a  straight  line  curve  as  shown  on  Fig.  3. 

cutter  in  feet  per  minute,  and  L  is  life  of  cutter  expressed 
in  linear  inches  milled. 

Table  5  shows  the  results  of  tests  made  to  determine 

the  effect  of  the  depth  of  cut  on  the  life  of  a  cutter. 
The  speed  at  which  the  cutter  life  was  700  in.  was  de- 

termined for  each  of  several  depths  of  cut.  The.se  points 
plotted  on  logarithmic  paper  are  shown  in  Fig.  4  and 
form  a  straight  line  of  the  equation  SD  0.529  =  184.5, 
where  S  is  the  speed  of  the  cutter  in  feet  per  minute  and 
D  is  the  depth  of  the  cut  in  inches.  The  depth  of  cut 
is  therefore  an  important  factor  in  the  life  of  a  cutter. 

»: 

Faceplaite  for  th-e  Beimclhi   ErfatSae 
By  Gustave  A.  Eemacle 

When  making  precision  jigs,  gages  or  other  tools,  the 
tool  maker  frequently  has  recourse  to  what  is  known  as 

the  "master-plate  process."    When  using  the  master-plate 

FACEPLATE  FOR  THE  BENCH  LATHE 

in  the  bench  lathe,  stud  C  must  be  turned  true  in  the  lathe 

and  also  to  a  good  fit  in  the  holes  in  the  master-plate. 
In  too  many  instances  provision  is  not  made  in  the  face- 

plate for  the  master-plate  process.  A  plain  hole  is  some- 
times bored  at  B  for  some  unknown  reason,  and  the  tool 

maker  when  wishing  to  true  a  plug  will  proceed  to  bore 
this  hole  taper  to  receive  a  piece  of  steel  or  perhaps  will 
drive  a  piece  of  steel  into  the  straight  hole.    In  that  event 
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it  is  a  difficult  matter  to  machine  this  piece  of  steel  to 

size  when  located  in  the  faceplate,  as  the  portion  pro- 
truding from  the  plate  is  usually  very  short  and  is  difficult 

to  reach  for  machining,  filing  and  measuring  with  the 
micrometer. 

If  when  the  faceplate  is  being  made  the  space  shown 
at  A  is  machined  so  that  the  faceplate  may  be  put  in 

position  on  the  lathe  while  the  spring  collet  i"  in  place, 
a  piece  of  drill-rod  may  readily  be  turned  true  and  to  fit 
the  master-plate,  after  which  the  faceplate  may  be 
mounted  in  place  and  other  operations  proceeded  with. 

The  common  error  in  constructing  these  faceplates  is 
the  absence  of  space  A,  thus  not  permitting  the  faceplate 
to  be  mounted  while  the  spring  collet  is  in  place.  Besides 
the  time  saved  in  turning  the  plug  to  diameter  must  be 
added  the  time  saved  through  not  having  to  fit  the  plug 
to  the  hole  in  the  faceplate. 

By  J.  B.  MuitPiiY 

The  illustration  shows  a  tool  designed  for  cutting,  siz- 
ing and  trimming  sheet  paper  in  the  drawing  room.  As 

will  be  noted,  the  shear  wheel  is  provided  with  a  cleared 
shearing  fiange  on  one  side,  and  by  means  of  the  beveled 
portion  of  the  face  a  pressure  on  the  handle  tends  to  hold 

CUTTER  FOR  SHEET  PAPER 

the  sheaf  or  cutting  flange  against  the  guide  shown,  pro- 
ducing a  clean  cut.  While  the  periphery  of  the  cutting 

flange  is  not  correct  for  a  high-duty  paper  cutter,  it  works 
well  for  this  particular  case. 

It  is  not  necessary  that  the  wheel  be  held  perfectly  true 
in  use,  for  even  though  the  wheel  may  vary  several 
degrees  from  the  perpendicular  the  bevel  will  still  draw 
the  cutting  edge  against  the  guide,  producing  the  proper 

"shear,"  and  making  a  clean  cut.  The  square-section 
guide  shown  is  of  /y-in.  cold-rolled  steel  and  can  be  made 
as  long  as  desired. 

This  guide  will  give  three  edges  that  can  be  used  by 

turning  the  guide  over  one-quarter  as  the  preceding  edge 
becorties  dull.  At  the  start  two  edges  will  wear  dull  at 
the  same  time,  one  by  the  action  of  cutting  paper  and  the 

other  by  the  "ride"  of  the  beveled  part  of  the  wheel.  The 
guide  is  so  turned  that  the  present  cutting  edge  becomes 
the  edge  upon  which  the  bevel  travels. 

The  wheel  must  be  made  with  sufficient  allowance  for 

facing  the  cutting  side  of  the  shearing  flange,  by  grinding 
when  it  becomes  dull,  as  is  suggested  in  the  drawing. 
Grinding  the  face  will  be  the  most  economical  method  of 

sharpening.  The  guide  is  a  stock  size,  and  while  it  will 
last  a  long  time  may  be  replaced  for  a  few  cents.  The 
wheel  may  be  hardened,  but  the  guide  should  be  left  soft. 

% 

Safety  F^IIes^  Holder 
By  J.  II.  ilooRE 

Simplicity  is  perhaps  the  chief  point  of  the  construction 
of  the  pulley  holder  shown  in  the  accompanying  illus- 
tration. 

When  pulleys  are  stored  in  a  trough,  as  shown,  they 

cannot  roll  or  tip  over  on  someone's  foot ;  in  other  words, 

A  SAFE  WAY  OF  STORING  PUI.LEYS 

the  plan  is  a  safe  one.  A  rack  like  this  can  be  used  not 
only  for  eastings  of  pulleys,  but  can  also  he  utilized  for 
the  storage  of  pulley  patterns  or  other  objects  that  are 
round  in  shape. 

'^, 

Val^ie  of  Siirao'wledl^e  Added 
to  SMll 

The  work  of  railroad  repair  shops  is  varied,  and  the 
greater  portion  can  be  done  satisfactorily  by  men  who 
possess  no  exalted  order  of  mechanical  ability.  But,  on 
the  other  hand,  special  work  arises  which  calls  for  the 
highest  order  of  dexterity,  besides  unerring  judgment 
and  accurate  knowledge  of  details.  A  tool  gets  out  of 
order,  whose  anatomy  is  a  mystery  to  ninety  out  of  every 
one  hundred  machinists.  An  air  pump  comes  in  tliat 
is  working  indifferently,  is  intermittent  in  its  action 
and  seems  to  pound  the  cylinder  head.  A  machinist, 
who  can  work  as  closely  as  a  mathematical  instrument 
maker,  takes  the  pump  apart  and  can  perceive  nothing 
wrong.  The  pistons  are  both  apparently  in  good  order, 
the  \'alves  seem  to  be  faultless  and  the  machinist  can 
change  nothing  without  the  probability  of  doing  more 
harm  than  good.  Another  man  goes  through  the  pump, 
and  previous  investigation  and  study  of  such  machines 
give  intelligent  direction  to  his  examination,  and  he 
quickly  discovers  that  the  trouble  lies  in  the  air  valves 
having  too  much  lift.     Knowledge  gave  that  man  power. 

In  railway  repair  shops  there  is  a  constantly  growing 
demand  for  machinists  capable  of  doing  the  intelligently 
skillful  work  that  is  becoming  so  plentiful  about  air  brakes, 

injectors,  gages,  hydraulic  and  electric  apparatus. — Rail- 
way &  Locomotive  Engineering. 
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^Ullini bayonet  Scafobards— IF 
By  Kobekt  Mawson 

SYNOPSIS — In  this  part  of  the  article  the  opera- 
tions subsequent  to  the  polishing  are  described. 

Not  only  are  the  presses  and  other  standard  ma^ 
chines  shown,  but  the  various  punches,  dies  and 
other  small  tools  are  also  illustrated  by  drawings, 
fully  dimensioned.  The  rate  of  production  is 
included.  In  all  the  article  describes  fully  and 
completely  the  making  of  this  piece,  which  seems 
simple   yet   has  proved   difficult   to    many   firms. 

The  next  operation  is  bluing.  The  scabbards  are  held 

on  the  fork-type  fixture  for  dipping  into  the  solution. 
The  tank  and  holding  fixture  are  shown  in  Fig.  30.  The 
composition  of  the  bluing  mixture  is  in  the  proportion 

PIG.  31.    OPERATION  9:  BLUING 

Machine  Used — Chicago  flexible-shaft  furnace,  800  deg. 
Production — 200  per  lir. 
Reference — Fig.  30. 

boiling  water  and  placed  in  a  tank  containing  sperm  oil. 
The  operation  appears  in  diagrammatical  form  in  Fig.  31. 

The  scabbard  is  straightened  with  wooden  blocks,  Fig. 
13.  The  production  is  approximately  1,000  per  hour. 
The  washers  used — one  on  each  side  when  fastening 
the  strap,  which  is  purchased,  to  the  scabbard  stud — 
are  made  in  the  press  shown  in  Fig.  32.  The  punch 
and  die  for  making  this  part  may  be  seen  in  Fig.  33. 
The  punch  holder  is  illustrated  in  Fig.  24  and  the  bolster 
in  Fig.  23.  The  operation  is  also  given  diagrammatically 
in  Fig.  34. 

The  next  operation  is  riveting  the  strap  on  the  scab- 
bard stud.  The  washers  are  made  in  two  thicknesses — 

0.031  in.  and  0.072  in. — the  first  being  placed  between 

— X 

^V.??: '^-i-k   ■  '■TooLsrea 

r   5f-  ■-— -^ 
L-Taper  Pin  , 

^T   ^   \  1"?. 

Punch 

PIG.    33.    PUNCH   AND   DIE   POR   STRAP  WASHERS 

FIG,  30,    BLUING  THE  SCABBARDS FIG.  32.    PUNCHING  THE  SCABBARD  WASHER 

of  12  lb.  of  crystal  saltpeter  to  1  lb.  of  black  oxide  man- 
ganese. This  is  kept  at  a  temperature  of  700  deg.  F. 

The  scabbards  are  allowed  to  remain  in  the  solution  for 

about  45  sec,  after  which  they  are  removed,  dipped  in 

•Previous   In.stallment   appeared   on    page   245. 
1916,  Hin  Publishing  Co. 

Copyright, 

the  strap  and  the  scabbard,  the  thicker  washer  being 
put  on  the  outside  of  tlie  strap.  The  machine  for  riv- 

eting on  the  strap  is  shown  in  Fig.  35.  The  operation 
is  shown  in  diagrammatical  form  in  Fig.  36. 

The  next  is  a  bench  operation,  being  the  filing  of  the 
end  of  the  scabbard  to  make  it  sq^iare,  to  receive  the 
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mouthpiece.     The  production  for  this  operation  is  400  punch  and  die  are  shown  in  detail  in  Fig.  44;  the  bol- 

pcr  hour.  ster,    Figi    23 ;    and   the   punch    holder,  •  Fig.    24.     The 
The  press  for  performing  the  first  operation  on  the  operation  is  also  descrihed  diagrammatically  in  Fig.  45. 

nidutlipiecc,    which    is   blanking,   is   illustrated    in    Fig.  The  next  operation  on  the  spring  is  forming,  which  h 

FIG.  34.    OPERATION  1:  BLANK  AND  PIERCE  WASHER 
Machine  Used — 2H-in.  press. 
Production — 1,800   per  hr. 
References — Figs.  23,  2,  24,  32  and  33. 

37.  The  punch  and  die  are  shown  in  Fig.  38,  the  bol- 
ster in  Fig.  23  and  tlie  punch  holder  in  Fig.  24.  The 

operation  is  shown  diagrammatically  in  Fig.  39. 
The  next  operation  is  punching  the  slot  in  the  mouth- 

piece.    The  punch  press  set  up  for  this  work   is   seen 

Punch 

PIG.    38.    PUNCH    AND    DIE    FOR    FIRST    OPERATION 
ON  MOUTHPIECE 

FI(J.   3S.    RIVETING  ON  THE  STRAP PIG,   37.    BLA.N'KING  THE  MOUTHPIECE 

iiiiii!::ii[!»i;"niiiiiiil!ip|[i',  i 

FIG.    36.    OPERATION    11:    RIVET   STRAP   ON    STUD 
Machine  Used — Grant  rivet'ng  machine. 
Production — 300   per  hr. 
Reference — Fig-.  36. 

in  Fig.  40.  The  tools  are  shown  in  detail^punch  and 
die.  Fig.  41;  bolster,  Fig.  23;  and  punch  holder.  Fig. 
24.  A  diagrammatical  view  of  the  operation  is  given 
in  Fig.  42. 

In  manufacturing  the  spring,  the  iirst  operation  is 
blanking,  which  is  performed  in  the  press.  Fig.  43.  The 

FIG.  39.    OPERATION  1:  BLANKING  THE  MOUTHPIECE 
Machine   Used — Toledo   2^ -in.   stroke   press. 
Production — 2,000  per  hr. 
References — Figs.  23,  1,  24,  31  and  38. 

done  in  the  punch  press,  Fig.  46.  The  punch  and  die 
for  the  first  forming  operation  are  shown  in  Fig.  47. 

The  bolster  is  illustrated  in  detail  in  Fig.  48.  The  opera- 
tion for  forming  the  spring  is  also  shown  in  a  diagram- 

matical manner  in  Figs.  49  and  50. 
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The  spring  is  then  bent  to  shape  in  the  punch  press, 
Fig.  51.  The  punch  and  die  are  iUustrated  in  Fig.  52. 
It  will  be  observed  that  the  die  is  made  with  springs 
under  the  forming  element.  By  this  arrangement  the 
forming  die  is  pushed  down  with  the  punch  when  bend- 
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FIG.    44.    PUNCH    AND    Dliil    TOR    SPRING 

FIG.    41.     I'UNCH    AND    DIE    FOR    MOUTHPIECE    SLOT 

FIG.    45.    OPERATION    1:    BLANKING    THE    SPRING 
Machine    Used — Toledo    2Vj-in.    stroke    press. 
I'roduction — 2,000  per  hr. 
References— Figs.   23,   4,  24,   43  and   44. 

FIG.    40.    PUNCHING    SLOT   IN   MOUTHPIECE FIG.   43.    BLANKING  THE  SPRING 

FIG.  42.    OPERATION  2:   PIERCE    SLOT  ON  MOUTHPIECE 
Machine   Used — Toledo   2i/.-in.   stroke   press. 
Production — 1.000   per  hr. 
References— Figs.  23,  3,  24,  40  and  41. FIG.  46.    FORMING  ON  THE  SPRING 
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ing  the  part.  As  the  punch  is  returned  with  the  press,  face  of  the  die.  The  punch  is  then  forced  down  on 

tlie  springs  in  the  die  pass  up  the  sliding  forming  ele-  the  spring,  closing  it  to  the  shape  of  the  arbor.' 
nient  and  force  up  the  part  that  has  been   bent,   thus     The  mouthpiece  is  assembled  to  the  spring  in  the  fix- 

FIG.  47.     PUNCH  AND  DIE  FOR   FIRST  SPRING-FORMING 
OPERATION 

FIG.  51.    BENDING   THE  SPRING 
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FIG.    52.    SPRING-BENDING    PUNCH    AND    DIE 

FIG.     48.    BOLSTER    FOR    SPRING-FORMING    PUNCH 
AND    DIE 

FIGS.    49    AND    50.    OPERATION    2:    FORMING    THE    SPRING 
Machine  Used — Toledo  5-ln.   stroke  press. 
Production — 800  per  hr. 
References — Figs.  46,  47,  48,  1  and  49. 

acting  as  a  stripper.     The  bending  operation  is  shown 
in  diagrammatical  form  in  Fig.  53. 

The  spring  is  closed  in  the  press.  Pig.  54.  The 
]iunch,  die  and  arbor  for  this  operation  are  seen  in 

Fig.  55.  In  using  these  tools  the  arbor  is  slid  in- 
side the  spring,  which  is  placed  in  the  concave  sur- 

FIG.  53.    OPERATION  3:  BENDING  THE  SPRING 
Machine  Used — Toledo  6-ln.  stroke   press. 
Production — 1,000  per  hr. 
References — Figs.  48,  2,  49,  51  and  62. 

ture.  Fig.  56,  and  brazed,  the  welding  torch  serving  as 
the  heating  means.  Tlie  operation  is  also  described  in 
a  diagrammatical  manner  in  Figs.  57  and  58. 

The  next  operation  is  sizing  the  brazed  joint  on  the 
mouthpiece  and  spring.  One  of  the  mouthpieces  is  slid 
into  the  die  and  the  punch,  being  forced  down,  removes 
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FIG.   54.    CLOSING-IN   THE   JOINT 
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FIG.  55.     SPRING-CLOSING  PUNCH,  DIB  AND  ARBOR 

FIG.    56.    BRAZING    SPRING    AND    MOUTHPIECE 

FIG.    60.    PUNCH   AND    DIC    FOR   SIZlN(i    BRAZED   JOINT 

FIG.  58.    OPERATION  5:   ASSEMBLING  MOUTHPIECE  TO 
SPRING 

Machine  Used — Brazlng-ln  Uxture. 
Production — 55  per  hr. 
Reference — Fig.  57. 

FIG.   61.    OPERATION   6:   SIZING   THE  SPRING  AND 
MOUTHPIECE 

Machine  Used — Toledo  S-in.   stroke  press. 
t-i<)'lu"tion — 800  per  hr. 
References — Figs.   48,  4,  40,  59  and  60. 

PIG.  59.    SIZING  THE  SPRING  AND  MOUTHPIECE FIG.  62.    HARDENING  THE  SPRING 
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all  the  surplus  spelter  and  makes  the  corner  square.  The 
machine  set  up  for  this  operation  is  illustrated  in  Fig. 
59.  The  punch  and  die  are  shown  in  Fig.  GO.  The 
operation   may   be   seen   diagrammatically   in   Fig.    61. 

PIG.    63.    OPERATION   7:   HARDENING   TWO-THIRDS   OF 
SPRING 

Solution  Used — Lead  bath  at  1,400  deg. 
Production — 350  per  hr. 
Reference — Fig.  62. 

FIG.    66.    OPERATION    11:    INSPECTION 
Production — SOO   per  hr. 
References — Figs.  64  and  65. 

PIG.  64.  TENSION  GAGE     FIG.  67.    PIERCING  HOLE  IN  SCABBARD FIG.  70.    TAPPING  THE  SCABBARD 
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FIG.     65.     SPRING-TESTING     FIXTURE 

FIG.    6S.    HOLE-PIERCING    PUNCH    AND    DIE 

The  springs,  held  in  the  fi.\ture  shown  in  Fig.  63, 
are  hardened  for  two-thirds  their  length,  in  a  lead  bath 
heated  to  1,400  deg.  F.  They  are  quenched  in  sperm 

oil.  The  operation  of  hardening  is  shown  in  diagram- 
matical form  in  Fig.  63.  The  mouthpieces  are  ground 

and  polished  in  the  usual  manner,  the  production  being 
appro-ximately  80  per  hour.  The  temper  of  the  springs 
is  ne.xt  drawn  by  dipping  them  in  the  bluing  solution 

used  for  operation  9  on  the  scabbard  body.  The  solu- 
tion is  heated  to  a  temperature  of  600  deg.  F.,  and  the 
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springs  are  afterward  quenched  in  water.  The  mouth- 
pieces are  blued  in  a  manner  similar  to  that  described 

for  the  scabbard  body.  The  average  production  for  this 
operation  is  350  per  hour. 

According  to  the  specifications,  the  spring  must  sus- 
tain a  weight  of  13  lb.  before  it  opens.  To  test  the 

springs,  the  fixture  shown  in  Fig.  64  was  designed.  The 
spring  is  placed  on  the  end,  as  shown,  which  is  made 
with  a  shape  similar  to  tlie  blade  of  the  bayonet.  The 
inspector  then  pulls  on  the  spring.     If  the  weight  can 

PIG.  69.    OPERATION  14:  PIERCE  HOLE  THROUGH 
SCABBARD  AND  SPRING 

Machine  Used — Toledo  3-in.  pi  ess. 
Production — 400  per  hr. 
References — Figs.  49,  67  and  68. 

be  raised  before  the  spring  opens,  it  is  accepted.  If, 
however,  the  spring  opens,  it  is  rejected  and  must  be 

retempered.  A  detail  of  the  fixture  is  ,"-iven  in  Fig.  65. 
The  rate  of  this  inspection  operation,  which  is  shown 
diagrammatically  in  Fig.  66,  is  800  per  liour. 

The  mouthpiece  and  spring  are  then  assembled  in  the 

scabbard  body.  This  is  a  bench  operation,  and  the  aver- 
age production  is  23  per  hour. 

The  next  operation — piercing  the  hole  through  the 
scabbard  and  spring — is  performed  in  the  press.  Fig. 
67.     The  punch   and  die  are  shown  in  Fig.   68.     The 

FIG.  71.    OPERATION  15:  TAPPING 

Machines  Used — Tap  No.  3 — 48  threads;  special  bench  lathe. 
Production — 500  per  hr. 
Reference — Fig.   70. 

punch  is  fastened  in  the  holder.  Fig.  49.  For  piercing 
this  hole  the  scabbard  is  slid  over  the  tongue  shown, 
thus  supporting  it.  The  punch,  being  fed  down,  pierces 
the  hole.  The  operation  is  illustrated  diagrammatically 

in  Fig.  69.  The  pierced  hole  is  tapped  for  a  No.  3-48 
thread  fillister-head  screw  in  the  machine  shown  in  Fig. 
70.  The  operation  is  also  shown  in  diagrammatical 
form  in  Fig.  71.  The  fillister-head  screw  is  placed  in 
the  scabbard  body  and  spring,  thus  preventing  the  latter 
from  coming  out. 

The  scabbards  are  given  a  final  inspection  for  finish 
and  shape,  the  average  production  being  500  per  hour. 
They  are  then  wrapped  in  paper  and  packed  in  cases  for 
shipping.  The  rate  at  which  they  can  be  wrapped  and 
packed  is  500  per  hour.  The  scabbard  is  then  ready  to 
be  assembled  with  its  business  partner — the  bayonet. 

The  use  of  motion  pictures  in  analyzing  and  perfecting 
human  motions  in  industry  has  been  a  prominent  feature 
of  the  profe-ssional  work  of  Frank  B.  Gilbreth.  Many  of 
his  methods  have  become  well  known  through  his  consult- 

ing work,  lecturing  and  writing.  One  of  his  latest  de- 
velopments is  the  application  of  these  pictures  in  teaching 

shop  management  to  foremen  and  workers  who  are  em- 
ployed on  details  of  the  management  system. 

Mr.  Gilbreth  points  out  numerous  advantages  for  his 
methods.  At  the  outset  he  obtains  a  record  on  his  films 

of  the  best  skill  of  the  worker  whom  he  photographs.  The 

person  who  is  working  before  the  motion-picture  camera 

becomes  for  the  time  being  a  "movie  hero."  Eealizing 
that  all  that  he  docs  will  be  shown  to  others  under  con- 

ditions where  it  can  be  commented  upon  and  criticized, 
he  naturally  does  his  very  best.  Thus  a  natural  trait  of 
human  nature  insures  that  the  film  will  show  accurate- 

ly the  best  metliod  and  procedure  that  the  individual 
has  been  taught  or  has  worked  out  for  his  particular 

operation. 
Again,  it  is  pointed  out  that  there  is  no  quicker  or 

more  compreliensive  way  to  show  the  sequence  and  re- 
lationship of  a  series  of  operations  than  by  having  them 

photographed  and  exhibited  through  a  motion-picture 
machine.  By  this  means  in  a  very  few  minutes  a  worker 
can  see  all  the  things  tliat  he  or  she  is  .suppo.sed  to  do  in 
carrying  out  a  particular  part  of  a  shop  system.  Most 

people  learn  through  the  eye.  Thus,  if  a  picture  of  one's 
own  work  is  shown  a  number  of  times,  small  details  of 
what  is  done  become  fixed  in  the  memory  and  later  on 
are  easily  and  surely  put  into  practice. 

Still  again,  the  presentation  of  such  pictures  before 
groups  of  foremen  or  workers  gives  ample  opportunity  to 
ask  questions,  offer  objections  and  seek  for  an  explanation 
of  just  what  is  seen.  The  darkened  room  necessary  to 
show  the  pictures  is  really  an  advantage,  for  there  are 
many  persons  who  would  hesitate  to  speak  freely  in  a 
lighted  room  before  others.  In  the  kindly  darkness,  how- 

ever, such  individuals  will  not  hesitate  to  state  their 
opinions  and  ask  for  the  help  that  they  need. 

These  motion  pictures  are  a  help  to  the  one  who 
is  describing  and  illustrating  a  system,  for  they  present 
a  record  of  just  what  has  been  successfully  done,  with  all 
its  minute  steps.  A  mechanical  advantage  of  the  method 
is  found  in  the  possibility  of  returning  to  a  part  of  the 
film  that  has  been  passed,  if  a  question  about  it  is  raised 
during  another  part  of  the  teaching  period.  It  is  easy  to 
spin  back  the  reel  until  the  picture  showing  the  point  at 
issue  is  brought  upon  the  screen  and  then  discuss  it  or 

explain  it  to  a  finish.  Further,  the  motion-picture  ma- 
chine can  be  stopped  at  any  point  and  project  on  the 

screen  a  still  picture  upon  which  particular  features  can 
be  pointed  out  by  the  lecturer  or  concerning  which  special 
questions  can  be  asked  by  any  of  the  spectators  who  might 
be  especially  interested. 

There  is  still  another  phase  of  this  use  of  motion  pic- 
tures. A  shop  can  take  pictures  for  itself  of  particular 

operations  that  have  been  brought  to  a  high  state  of  per- 
fection and  thus  have  a  permanent  record  of  niechanical 

operations  on  difficult  work.  This  application  is  quite 
apart  from  the  one  previously  described  as  a  phase  of 
the  process  of  teaching  shop  management. 
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Fig.  1  is  from  a  bit  of  film  showing  the  motion  study 
of  a  small  miller.  The  result  of  this  investigation  was 
a  production  of  3,000  pieces  per  day  by  one  boy  instead 
of  700  pieces  per  day  formerly  turned  out  by  a  man. 
This  is  a  typical  film  used  in  explaining  to  a  workman 
some  parts  of  the  theory  of  motion  study  as  applied  to 
machine  operation.     It  is  also  an  indication  of  motion 

Fig.  4  is  a  record  film  from  office  work  and  is  used  in 
teaching  the  details  of  the  management  system.  This 

shows  the  balance-of-stores  girl  handling  the  balance-of- 
stores  books  on  her  cross-sectioned  desk.  Similar  views 

are  taken  from  the  side,  at  the  back,  close  up — with  all 
the  forms  on  which  the  young  lady  is  working  shown  in 

large-sized  detail  and  explained  by  means  of  a  pointer 

FIG.  1 FIG.  2 FIG.  3 FIG.  4 FIG. 

Fig.   1 — Bit  of  film  showing  milling  operation.     Fig.   2 — Assembling  a  braider.     Fig.   3 — .\nother   form   of  braider 
assembling.     Fig.   4 — Balance-of-stores  girl   at   work.      Fig.   5 — Clerk  preparing  papers  for  route  file 

pictures  that  might  be  taken  to  record  successful  opera- 
tions for  the  benefit  of  the  shop. 

Figs.  2  and  3  are  of  an  assembling  job  and  wei'e  taken 
in  1912,  four  years  ago.  Recently  other  pictures  have 
been  taken  of  this  same  job,  and  Mr.  Gilbreth  states  that 
they  are  extremely  interesting,  as  they  show  exactly 
wherein  the  men  have  fallen  down  and  wherein  they  have 
continued  to  make  good.  As  a  matter  of  fact,  the  initial 
practice  and  skill  that  they  acquired  have  enabled  them 
to  keep  on  making  their  task  of  some  60  to  66,  where  for- 

merly it  was  18  to  20. 

that  is  photographed  on  the  film.  This  is  typical  of  the 
kind  of  films  used  in  detailed  teaching.  A  young  lady 

who  is  to  be  a  balance-of-stores  clerk  can  study  this  film 
as  long  as  she  chooses  and  thus  become  familiar  with  all 
the  operations  and  their  sequence  before  she  actually  has 
to  do  them. 

Another  film  of  this  kind  is  shown  in  Fig.  5,  where  a 

ticket  writer  is  preparing  papers  for  the  route  file.  This 
is  one  of  many  complete  sets  of  pictures  following  through 
every  act  of  every  worker  and  depicting  each  function  in 
the  planning  department. 
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As.  Trifo^fte  £®  Fs'oifessoir'  Sweet 

Permit  me  to  express  my  personal  appreciation  of  Pro- 

fessor Sweet's  personality  and  character.  I  had  the 
pleasure  of  meeting  him  only  once,  but  was  decidedly  im- 

pressed by  his  readiness  to  acknowledge  merit  in  anything 
that  came  under  his  observation  and  to  impart  informa- 

tion as  well  as  receive  it. 

These  characteristics  of  his  really  formed  the  inspira- 
tion that  induced  me  to  begin  contributing  ttf  the 

American  Machinist. 

Some  time  early  in  1895,  I  think,  the  professor  had 
been  on  a  European  trip  and  on  his  return  described 

matters  of  engineering  interest  in  the  American  Machin- 
ist. Incidentally,  he  praised  some. good  points  that  he 

had  noticed  in  British  tools.  One  little  wrinkle  of 

Messrs.  Shanks,  of  Johnstone,  Scotland,  described  by  him 

I  may  say  I  have  since  often  used  with  good  results — 
making  eccentric  oil  grooves  on  the  working  faces  of 

thrust  washers,  thus  obtaining  a  constant  film  of  oil  be- 
tween the  faces.  In  some  cases  this  has  answered  where 

commercial  ball  thrusts — of  the  period — failed. 

This  trait  of  Dr.  Sweet's,  as  displayed  in  his  articles, 
appeared  to  cause  some  resentment  among  certain  Amer- 

ican readers  who,  in  letters  addressed  to  the  editor,  prac- 
tically asked  if  any  good  thing  could  come  from  any- 

where outside  the  states.  The  professor  of  course  easily 
held  his  own  in  the  discussion. 

Personally  happening  to  have  two  lathes  of  the  same 

swing  working  next  to  each  other — one  English,  the  other 
American — 1  compared  them  point  by  point,  showing  the 
good  features  of  each  and  admitting  I  would  not  care  to 
be  without  either  of  them.  This  attitude  seemed  suffi- 

ciently unusual  to  justify  the  editor  in  inserting  a  leading 
article  commenting  on  my  letter  under  the  heading  of 

"The  Importance  of  Seeing  Both  Sides." 
Incidentally,  this  letter  led  eventually  to  my  making 

many  interesting  friendships  and  acquaintances,  for 
which  I  always  feel  indebted  to  Professor  Sweet.  The 
connection  with  the  American  Machinist,  too,  has 
brought  variety  and  color  to  my  life  generally. 

A  year  or  two  later,  seeing  in  either  the  American 
Machinist  or  Machinery  that  the  professor  had  set  out  on 
another  European  tour,  I  sent  him  through  the  editor 

an  invitation  to  call  on  me,  if  possible.  This  letter  fol- 
lowed him  about  Europe,  reaching  him  at  Berlin,  from 

where  he  wrote  me,  giving  a  couple  of  days'  notice  that 
he  would  give  me  a  look-in.  True  to  promise,  he  turned 
up;  and  I  had  one  of  the  most  interesting  couple  of 
hours  in  my  life,  looking  round  the  shop  and  comparing 

notes.  He  had  just  previously  visited  Hans  Renold's 
shop  and  was  full  of  appreciation  of  what  he  had  been 
shown  there. 

In  a  subsequent  article  he  made  kindly  reference  to 
his  call  on  me,  and  I  have  felt  myself  in  a  measure  since 

to  have  had  the  privilege  of  being  one  of  his  "boys"  and 
should  have  been  hugely  delighted  to  have  had  the  same 
contact  with  him   as  his  actual  students  had.     He  re- 

minded me  very  much  in  some  of  his  ways  of  the  late 

John  Berry,  a  practical  engineer  and  a  teacher  of  even- 
ing students  in  Bolton  and  Manchester,  who  taught 

in  the  same  manner  and  who  curiously  enough  also  was, 
for  many  years,  the  honored  guest  at  an  annual  social  of 

"John  Berry's  old  boys,"  the  membership  of  which 
fraternity  included  men  scattered  over  the  world. 

Doubtless  Professor  Sweet  couW  have  made  a  lot  more 

money  and  had  a  much  better  shop  if  he  had  liked,  but 
personally  I  feel  he  expressed  himself  best  and  did  more 
service  to  the  world  by  living  his  life  in  his  own  way  and 

letting  the  results  be  what  they  might — which  were  bene- 
ficial to  all  and  injurious  to  none.  James  Vose. 

Manchester,  England. 
m 

To©I  fos"  Mose  SocMets 
The  sketch  herewith  shows  a  hollow  mill  for  screwing 

in  the  nose  sockets  in  the  4.5-in.  British  high-explosive 
shells.  The  tool  is  easily  made  and  is  of  ample  strengtii 
for  the  work.     In  addition  to  screwing  in  the  socket  it 

HOLLOW  MILL  FOR  SCREWING  IN  NOSE  SOCKETS 

will  rough-turn  the  flange,  leaving  only  one  cut  to  be 
taken  off  in  the  finishing  lathe. 

This  hollow  mill  is  used  in  a  drill  press.  The  shell, 

after  having  the  socket  entered  a  few  threads  by  hand, 
is  placed  in  a  split  chuck  fastened  to  the  table  of  the  drill 

press,  the  chuck  of  course  being  central  with  the  drill- 
press  spindle.  The.  drill  being  started,  the  spindle  is  fed 
down  by  hand.    The  cutters  in  the  hollow  mill  bite  into 
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the  socket  and  screw  it  in.  The  drill  spindle  is  fed  down 
as  the  socket  advances,  until  the  socket  is  screwed  home, 

when  the  cutters  commence  to  cut.  The  cutting  is  contin- 
ued until  the  flange  is  turned  down  to  within  about  j^  in. 

of  the  diameter  of  the  nose  of  shell. 

With  this  equipment  one  man  can  daub  the  Pettman 
cement  on  the  threads,  enter  and  screw  in  200  nose  sockets 

per  10-hr.  day.  John  S.  Watts. 
Nova  Scotia,  Canada. at 

Conditions  often  arise  in  jig  and  fixture  design  where 
it  is  desirable  to  tighten  screws  more  than  is  possible 
with  thumb  screws,  wing  nuts,  starwheels  or  knobs.  The 
handles  shown  in  the  accompanying  drawing  are  very 
effective  for  this  purpose.     They  are  turned  and  finished 
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This  han<ll?  may  be  used  as  a  nut  or  may  be  pinned  to  the  end  of  a  stud.  C  is 
the  maximum  depth  of  hole  in  both  cases.  J  is  an  approximate  dimension  de- 

pending on  radius  of  bend  of  handle.    Dimensions  are  in  inciies. 

SOLID  JIG  AND   FIXTURE   HANDLES 

up  straight,  as  shown  by  the  dotted  line,  and  then  heated 
and  bent  over.  They  are  made  of  machine  steel  and  are 
case-hardened  after  bending. 

Although  shown  with  a  straight  hole  for  pinning  to  a 
stud,  they  can  also  be  used  as  nuts.  In  large  plants,  where 
the  production  of  jigs  would  warrant  it,  these  handles 
could  be  drop-forged  to  size  and  the  finish  omitted. 

Bridgeport,  Conn.  W.  Burr  Bennett. 

Dri'^asa^  KleacSIess  Scrc^^s 
Here  is  a  device  for  rapidly  screwing  in  headless  set- 

screws  in  repetition  work.  With  it  an  operator  can  easily 
average  100  an  hour. 

The  plunger  A  is  made  a  sliding  fit  in  the  collar  B, 

which  is  driven  into  the  bench.  A  piece  of  %-in.  drill  rod 
E  is  a,  running  fit  in  the  reamed  hole  in  A,  with  a  lip  on 
the  end  to  drive  in  the  setscrew  F,  and  connects  on  the 
lower  end  with  the  power  shaft. 

Care  must  be  taken  to  have  the  spring  C  of  such  length 
and  tension  that,  when  at  rest,  the  setscrew  will  project 
almost  V,.4  in.  above  the  top  of  the  plunger.    When  fully 

compressed,  the  setscrew  should  be  driven  in  the  desired 

distance.  An  adjustable  stop  could  be  provided  to  deter- 
mine the  distance  that  the  setscrew  should  be  driven  in, 

if  necessary,  especially  if  the  collars  D  varied  in  thickness. 
The  operator  is  simply  required  to  place  the  setscrew 

in  the  hole  of  the  plunger,  bring  the  collar  square  against 
the  end  of  the  screw  and   exert  a  downward  pressure. 

A  HEADLESS  SCREW  DRIVER 

Wien  the  screw  is  in  its  proper  place,  the  lip  of  the 
revolving  driver  will  release  itself  automatically  from  the 
screw,  because  the  plunger  has  come  to  a  stop  and  can 
go  no  farther.  Waltkr  Gabriel. 

Newark,  N.  J. 

8 

A  Scre^yy^Drnver  for  Heavy  WorK 

When   forcing  home  large  screws  in  dies  where  cap- 
screws  cannot  be  used,  it  is  necessary  to  have  leverage  on 

A    SCREW-DRIVER    FOR    HEAVY    WORK 

the  screw-driver  in  order  that  the  screws  may  be  driven 
tightly. 

One  of  the  best  methods  of  obtaining  this  leverage  is 
to  shrink-fit  and  pin  a  square  nut  on  the  shank  of  the 
screw-driver,  as  shown,  and  apply  a  wrench. 

Newark,  N.  J.  G.  Walter. 
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aim  JEEa^aia©  ILsitilhie 
Not  long  ago  a  job  came  into  a  small  marine  shop 

on  the  Pacific  Coast.  The  order  was  to  finish  a  large 
number  of  fittings  for  the  brass  railing  around  the  ma- 

chinery on  a  boat  that  was  being  overhauled.  These  fit- 
tings were  of  bronze  and  of  several  different  designs,  the 

greatest  number  being  as  shown  in  Figs.  1  and  8.  The 
only  machine  available  at  the  time  was  an  18-in.  engine 
lathe  that  was  too  old  and  worn  for  most  work.  This 

was  fitted  up  with  a  few  tools  and  rough  jigs,  and  the 
job  was  handled  in  much  better  time  than  was  at  first 
thought  possible. 
A  descrijition  of  the  way  in  which  the  piece  shown 

in  Fig.  1  was  finished  will  show  the  method  used  on  all. 
As  the  finish  on  the  outside  was  mainly  for  looks,  close 
limits  were  not  required.  An  old  three-jaw  universal 
chuck  was  put  on  the  lathe,  and  the  pieces  were  chucked 
on  one  end  with  the  jaws  just  touching  the  ball  part, 
to  steady  them.  A  jig  was  made  as  shown  in  Fig.  3, 

the  hole  A  being  bored  so  tliat  a  %-in.  drill  would  slip 
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Fig.3  Fig. 
FIGS.   1  TO  5.    SHIP-RAIL  FITTINGS  AND  TOOLS  USED 

through.  The  hole  B  was  drilled  to  take  an  ordinary 
piece  of  %-in.  round  tool  steel,  with  a  setscrew  to  hold  it. 
The  jig  was  blocked  up  in  the  tool  post  to  the  correct 
height,  and  a  stop  was  put  on  the  cross-slide,  so  that  when 
the  tool  rest  reached  the  stop,  the  hole  A  was  at  the 
center  of  the  lathe.  An  ordinary  twist  drill  with  the 
cutting  edges  ground  back  so  that  they  would  not  dig 
in  was  u.sed   in  the  tail.stock. 

The  operations  of  facing,  drilling  and  tapping  were 
then  accomplished  by  running  a  cut  by  hand  across  the 
face,  with  a  tool  inserted  in  the  hole  B,  and  bringing 
the  tool  rest  up  against  the  stoji.  The  drill  was  run 
in  by  hand,  the  jig  holding  it  true.  The  shank  of  the 
tap  was  put  through  the  same  hole  in  the  jig,  with  a 
wrench  on  the  square  part  to  keep  it  from  turning,  and 
the  tapping  was  done. 

After  all  the  pieces  had  been  finished  on  one  end,  the 
same  operations  were  gone  through  on  the  other  end, 
except  that  instead  of  chucking  them  they  were  screwed 
onto  a  mandrel,  Fig.  4,  which  fitted  the  taper  hole  in 
the  lathe  spindle.     The  chuck  was  removed  entirely. 

The  outside  was  finisiied  on  the  same  mandrel,  the 

compound  rest  being  used  and  a  tool  set  up  as  shown 
in  Fig.  5.  Two  tools  were  put  in,  one  an  ordinary  tool 
to  turn  the  ball  and  the  straight  parts,  and  the  other  a 
formed  tool  to  shape  the  ends.  Stops  that  could  be 
quickly  removed  were  ]jut  on  the  carriage  and  lathe  bed, 
to  hold  the  center  of  the  compound  rest  under  the  center 
of  the  l)all. 

The  turning  was  done  by  swinging  the  rest  by  hand 
until  the  ball  was  finished  and  then  taking  out  the  stops 
and  turning  the  straight  pari*  in  the  usual  way.  Tlie 
rest  was  turned  one-quarter  around,  and  the  other  tool 
was  u.sed  to  form  the  rim  on  each  end  of  the  casting. 
The  whole  fitting  was  polished  a  little  and  taken  off  the 
mandrel  completed. 

The  lathe  was  run  at  its  highest  speed,  which  was 
about  300  r.p.m.  As  the  bronze  was  rather  soft,  the 
tools  lasted  a  long  time  between  sharpenings.  After  the 
job  was  well  started,  an  apprentice  was  able  to  go  on 
with  it.  E.  W.  Wkigley. 

Seattle,  Wa.sh. 

CsiradliiflatlSira^  MBCiroinniietep  Collars 
Some  years  ago,  in  the  sho])s  of  the  Oliver  Machinery 

Co.,  of  Grand  Eapids,  Mich.,  the  compound  slides  of  the 
lathes  were  graduated  in  degrees  by  hand  on  the  miller. 
To  help  relieve  congested  conditions,  the  herein  described 
device  was  made  to  enable  this  work  to  be  done  on  the 

automatic  gear  cutter,  as  this  machine  was  idle  part  of 
the  time. 

This  attachment  is  very  simple  and  cheap  to  make. 
It  consists  of  a  frame  A,  of  3x3-in.  angle  iron,  having  a 
tongue  in  the  base  to  fit  the  cutter  slide  of  the  No.  3 
Brown  &  Sharpe  gear  cutter.  A  cam  B  and  a  ratchet 
of  10  teeth  C,  which  are  doweled  together  by  two  pins 
E,  are  a  tight  fit  upon  the  bolt  D,  which  is  an  easy  fit 

in  A.     Between  tlic  cam  B  and  the  frame  A   is  a  "fiber 

11. 

CRADUATING   ATTACHMENT   FOR   BROWN   &   SHARPE 
GEAR   CUTTER 

washer  //.  The  lockimts  on  D  permit  the  friction  be- 
tween A  and  B  to  be  adjusted  and  to  be  kept  in  adjust- 

ment. The  frame  is  cut  away,  as  shown,  and  two  fingers 
F^  and  F,,  which  swing  on  the  screw  Q,  are  fitted  so  that 
the  lobe  of  the  cam  B  lifts  the  outer  end  as  it  passe.* 
over  them. 

As  under  the  style  of  graduation  then  in  use  the  de- 
gree marks  were  of  a  certain  length,  the  5-deg.  marks 

longer  and  the  10-deg.  marks  still  longer,  the  stroke  of 
the  outer  slide,  which  carried  a  stationary  V-tool,  had 
to  l)e  increased  at  these  divisions.  The  5-deg.  lobe  lifted 
l)oth  fingers  and  allowed  the  rear  one  to  drop,  thus  length- 

ening the  stroke  by  the  thickness  of  F  and  making  a 
longer  mark.     The   10-deg.   lobe  held   both   fingers  up. 
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The  ratchet  wheel  C  engages  with  a  spring  pawl  L 
Bweated  into  the  pawl  rod  J,  which  in  turn  was  clamped 
in  a  bracket  K,  bolted  to  the  niaiii  frame  of  the  machine. 
The  regnlar  rear  sto])  on  the  cutter  slide  was  removed, 
the  attachment  substituted,  and  the  position  and  length 
of  stroke  for  the  degree  marks  were  obtained.  Then  the 
pawl  rod  J  was  slid  along  and  clamped  so  as  to  turn  the 

ratchet  C  one  tooth  when  it  came  back  on  the  quick  re- 
turn, care  being  taken  to  see  that  it  allowed  the  finger 

F2  to  drop  when  in  the  5-deg.  position. 
The  machine  was  set  up  to  divide  360  and  run  at 

its  fastest  feed  and  speed.  The  results  were  very  pleas- 
ing, little  attention  was  needed,  and  fine  graduating  was 

done. 

It  may  easily  be  seen  that  this  attachment  may  be 
used  for  graduating  collars  for  feedscrews,  where  thou- 

sandths are  to  be  indicated,  or  with  suitable  cams  and 

ratchets  any  simple  graduating  may  be  easily  accom- 
plished. EOLAND   V.    HUTCIIIXSOX. 

Ironton,  Ohio. 
V 

The  center  gages  made  by  manufacturers  of  machinists' 
small  tools  serve  their  purpose  admirably,  are  convenient 
and  enable  the  machinist  to  keep  his  lathe  centers  60  deg. 
within  a  small  limit  of  error.  If  reasonable  care  is  used, 
the  small  error  has  no  appreciable  effect  when  turning, 
because  the  centers  in  the  work  soon  assume  the  shape  of 
the  center. 

Where  the  work  is  afterward  hardened  and  work  from 

several  lathes  goes  to  a  grinder,  any  variation  in  the  lathe 
centers  is  noticeable  on  the  grinder  centers.     A  recent 

METHOD  OP  MAKING   AND   TESTING   60-DEG.   CENTER 
GAGE 

investigation  demonstrated  that  lathe  centers  ground  by 
different  men  to  the  same  gage  will  vary  somewhat  and 
it  is  easy  so  to  hold  the  gage  on  the  center  that  it  will 
appear  to  be  inaccurate. 

This  slight  inaccui'acy  was  again  brought  to  our  atten- 
tion when  making  hardened  arbors  for  use  in  manufac- 

turing lathes.  These  centers  had  to  be  large  and  accurate 
and  were  tested  with  a  60-deg.  hardened  gage. 

Being  anxious  to  meet  our  customer's  requirements, 
an  effort  was  made  to  produce  a  60-deg.  male  gage  that 
we  knew  was  accurate.  We  proceeded  as  follows :  Three 
pieces  of  tool  steel  were  centered  and  turned  as  shown 
at  A.     These  were  hardened,  the  centers  lapped  and  the 

good? 

outside  ground  to  l^i  diameter,  making  all  three  pieces 
so  near  alike  that  they  Would  just  wring  in  the  same  hole. 
We  next  mounted  a  hardened  bushing  on  the  face  plate  of 
a  Brown  &  Sharpe  grinder  and  trued  it  by  the  hole,  using 
a  test  indicator.  The  bushing  was  clamped  by  the  flange 
F.  The  head  was  swung  to  the  proper  angle  according  to 
the  graduations,  and  one  piece  was  wrung  into  the  bushing 
and  ground  on  the  angle.  Without  disturbing  the  head, 
the  other  pieces  were  also  ground,  and  we  were  confident 
that  all  three  were  alike.  To  test  the  angle,  we  laid  them 

on  a  plate,  on  which  a  parallel  or  straight-edge  C  was  held. 
We  experienced  some  difficulty  in  holding  all  three 

pieces  in  proper  position  and  getting  light  so  that  we 
could  tell  just  how  the  angle  was.  The  theory  was  that 
the  three  60-deg.  centers  would  total  180  deg.  and  there- 

fore occupy  just  the  amount  of  space  on  one  side  of  the 
parallel.  We  adjusted  the  grinder  head  and  reground  the 
gages  until  we  obtained  the  desired  result.  Any  error 
will  be  cumulative  and  can  be  easily  detected. 

After  making  the  effort  outlined  above,  we  still  failed 

to  meet  our  customer's  ref|uirements  for  accuracy  of  angle 
and  were  obliged  to  obtain  a  gage  from  his  factory  and 
lap  the  centers  to  conform  to  his  gage.  To  satisfy  our- 

selves as  to  the  accuracy  of  the  gages  we  had  made,  one 
was  submitted  to  the  Bureau  of  Standards  at  Washing- 

ton and  was  reported  to  be  right  within  2  min.  We  think 
our  theory  was  correct  and  know  that  our  apparatus  for 
testing  was  crude.  Has  anyone  else  had  a  similar  experi- 

ence, and  can  someone  suggest  a  better  way  to  produce 
the  60-deg.  angle? 

Would  centers  accurate  to  within  3  min.  be  considered 
R.  W.  Greene. 

Cleveland,  Ohio. 
m 

Protective  Coloring  of  Tools 
In  our  main  erecting  shop,  where  apparatus  in  large 

units  is  assembled,  we  employ  four  groups  or  construc- 
tion gangs,  each  with  its  head  man.  With  these  four 

distinct  gangs  working  on  the  same  main  floor  it  is 
found  extremely  difficult  to  prevent  trouble  and  dissat- 

isfaction caused  by  one  gang's  using  and  abusing  the 
tools  and  equipment  of  another. 
We  tried  stamping  the  number  of  the  gang  on  ea«h 

tool,  but  this  was  not  altogether  satisfactory  because 
we  could  not  readily  detect  when  anyone  was  using  an- 

other's tools. 

To  pro\ide  the  necessary  distinction,  it  was  decided 
to  assign  to  each  gang  a  certain  color.  On  all  the  tools 
and  equipment  belonging  to  the  gang  in  question  was 
painted  a  band  of  the  color  given  to  that  gang.  Blue 
was  chosen  for  one  group,  red  for  another,  white  for  the 
third  and  a  bright  yellow  for  the  fourth.  Hence  on  all 
the  wrenches,  bars,  slings,  etc.,  belonging  to  the  first 
gang  a  blue  band  was  painted,  affording  instant  detection 
in  case  the  tools  were  being  used  by  a  member  of  an- 

other gang.  This  provision  of  a  means  of  ready  de- 
tection of  course  resulted  in  the  "cubbing"  practice  being 

abandoned.  In  fact,  so  distinctive  was  the  designation 
that  before  long  the  different  groups  became  known  as 

the  "blue  gang,"  the  "red  gang,"  etc. 
While  the  color  scheme  ̂ 'as  adopted  for  convenience, 

we  also  continued  stamping  the  gang  numbers  on  all 
tools  and  equipment  to  guard  against  changing  tools, 
etc.,  by  merely  painting  on  a  band  of  another  color. 

Philadelphia.   Pa.  W.  A.   Laileh. 
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Oxyacet^^leime  Weldaiag  KiiaM. 
tl.  Howard,  on  page  1001,  Vol.  44,  described  a  de- 

\ice  for  the  use  of  oxyatetylene  welders.  It  consists  of 
an  air  hose  and  a  short  piece  of  plugged  pipe  with  a 
•number  of  small  holes  drilled  in  it.  The  pijx^  is  laid 
on  the  bench  or  work  under  the  hands  of  the  welder,  and 
the  air  protects  his  hands  and  face  from  the  intense  heat. 

Ac^.ylene 

OXYACETYLENE-WELDING    TORCH    WITH    PIPE 

The  disadvantages  of  this  device  are  that  it  does  not 
follow  the  movements  of  the  worker,  is  easily  shifted  or 
knocked  off  the  bench  or  work  and,  if  laid  on  the  heated 
article  being  welded,  tends  to  cool  it. 

The  illustration  here  shown  is  an  arrangement  con- 
sisting of  a  i/4-in.  pil)e  connected  by  a  light  hose  to  the 

air  line.  The  pipe  is  bent  to  surround  the  hand  of  the 
welder  and  fastened  by  a  light  bent-iron  clip  to  the 
torch.  By  this  means  the  welder  can  keep  his  hands 
and  face  cool  without  any  of  the  disadvantages  of  the 
other  method.  J.  D.  Gumming. 

Copper  Cliff,  Ontario,  Canada. 

Siuiccessf^il  StLsggestioBa  System 
I  have  read  with  interest  the  letter  from  J.  Watt,  page 

123 ;  I  also  read  the  article  to  which  his  is  an  answer.  I 

think  that  Mr.  ̂ ^'att  is  right  in  his  general  position  that 
the  reason  suggestion  plans  do  not  work  satisfactorily  is 
that  the  men  are  not  satisfied  with  the  returns.  While 

from  their  point  of  view  they  are  justified,  at  the  same 
time  neither  they  nor  Mr.  Watt  takes  into  account  two 

vital  aspects  of  the  whole  proposition. 
They  forget  in  the  first  place  that  in  ninety-nine  cases 

out  of  one  hundred  their  suggestion  would  be  valueless 

without  the  organization  of  their  emi)loyers  with  which 
to  put  it  into  practice,  and  furthermore  on  the  open 
market  it  is  worth  what  can  be  got  for  it  and  not  what  it 
may  bring  to  the  purchaser. 

The  suggestion  tliat  produced  $6,700  per  year  and  for 
which  was  given  a  $50  watch  is  of  course  an  extreme  case. 

Reducing  this  to  percentage  and  calling  the  total  valuation 
$110,000  is  probably  very  far  from  the  facts,  for  the 
chances  are  that  the  particular  suggestion  did  not  bring 

returns  of  $6,700  ])er  year  for  any  length  of  time;  prob- 
ably one  or  two  years  would  be  the  limit. 

To  go  back  to  my  first  proposition,  the  fact  that  the 
organization  was  there  with  men  at  the  head  of  it  capable 

of  taking  the  suggestion  and  fitting  it  in  to  bring  the 
results  was  an  extremely  large  factor.  The  whole  question 
is  closely  allied  with  that  of  new  inventions.  Anyone  who 
has  any  experience  in  this  line  of  work  knows  that  there 

are  hundreds  of  inventions  lying  dormant  because  the 
inventor  has  neither  the  skill  nor  the  capital  to  put  his 
invention  in  shape  to  bring  returns.  Many  of  them  have 
been  lost  and  the  inventor  got  nothing  because  he  was 
not  willing  to  take  the  small  share  of  tlie  returns  which 

the  men  with  capital  and  business  ability  were  willing  to 
give  him.  For  the  same  reason  the  majority  of  the  men 
in  the  shop  are  not  willing  to  give  any  suggestion  and 
see  it  prove  profitable  to  the  firm,  while  they  receive  only 
a  fraction  of  1  per  cent,  as  their  share. 

Plymouth,  Mich.  W.  B.  Gbeenleaf. 

Desigi^  of  H oldii&|{  Javi^s 

In  answer  to  Mr.  Beater's  question  on  page  1002, 
Vol.  44,  in  regard  to  "Design  of  Holding  Jaws,"  I  will 
say  that  I  have  used  both  kinds  and  agree  with  Jlr.  (xreen 
in  his  answer  on  page  36,  Vol.  4.5,  as  to  which  of  the  two 
is  better. 

However,  I  do  not  consider  either  design  efficient  for  all 

purposes. Many  years  ago  I  had  a  job  in  a  shaper  using  this  style 
of  holding  jaws,  but  could  not  hold  the  work  down  because 

Sli^hHy  cun^ec/ AN    EFFICIENT    HOLDING    JAW 

the  sliding  jaw  of  the  vise  was  badly  worn  and  the  work, 

only  ̂   in.  thick,  could  not  stand  the  pressure  necessary 
to  bring  it  down.  I  designed  and  made  the  holding  jaws 
illustrated  herewith,  which  held  the  work  firndy  to  the 

parallel  without  tightening  the  vise  screw  hard  enough 

to  spring  or  buckle  the  work.  I  have  never  used  any 
other  kind  since,  but  have  made  them  in  different  thick- 

nesses at  the  gripping  point  for  larger  work, 
Brookline,  Mass.  Hknning  G.  Sahlin. 

I  noticed  Robert  J.  Beuter's  article  on  page  1003, 
Vol.  44.  I  have  had  considerable  experience  with  such 

devices  and  I  suggest  that  he  8imi)ly  ignore  the  ̂ i/o-deg. 
taper  on  the  front  or  short  bearing  side.  Then  the 

side  of  the  "hold-down"  will  not  rise  up. 
Worcester,  iSIass.  Harry  P.  Ci.iFFOiiD. 

We  notice  on  page  78  an  article  l)y  Hugo  F.  Pusep,  of 

Dayton,  Ohio,  on  holding  jaws,  or  "hold-downs."  From 
our  experience  we  hardly  believe  the  design  that  he  men- 

tions would  work  satisfactorily  in  all  shops.  We  have 

tried  all  kinds  of  "hold-downs"  and  all  kinds  of  angles, 
and  it  seems  impossible  to  design  a  solid  pair  of  fingers 
that  will  not  ride  upon  the  back. 
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Our  spring  "hold-downs"  are  designed  to  overcome  this 
trouble. '  The  springs  in  the  jaws  back  of  the  fingers  pull 
the  fingers  up  on  the  shortest  line,  and  pressure  of  the 
back  brings  down  the  fingers  in  front,  which  will  press 
down  on  the  works  on  both  sides,  forcing  it  to  the  head 
of  the  device  and  holding  the  same  firmly  and  without 
any  pounding  or  hammering.  Thomas  Fish, 

Bridgeport,  Conn.  President,  Ready  Tool  Co. 

AeiropSairae  PcopelSeir  FirofoHerams 

Your  interesting  editorial,  "Aeroplane  Propeller  Prob- 
lems," on  page  125,  on  the  subject  of  aeroplane  propellers 

prompts  me  to  go  on  record  with  the  following  statement : 
So  far  as  perfect  running  balance  is  concerned,  it  is  not 
only  possible,  but  even  easy  to  produce  a  machine  for 
securing  such  balance.  We  do  not  care  anything  about 
reciprocating  or  static  balance ;  the  former  is  secured  by 
means  of  calculations ;  the  latter  can  be  obtained  on  the 
beautiful  Jost  machine. 

As  regards  dynamic  balance  proper,  a  machine  can 
readily  be  constructed  to  secure  the  balance  of  the  shaft, 

of  the  propeller  proper  and  finally  of  the  combination — 
that  is,  the  shaft  mounted  in  the  propeller.  This  should 
preferably  be  done  in  the  crankcase  and  at  the  speed  at 
which  the  propeller  is  supposed  to  operate  in  actual  work. 
This  would  mean  a  good-sized  variable-speed  motor  and 
all  sorts  of  precautions.  Such  a  machine  would  not  be 

cheap  to  build,  but  it  can  be  made  and  positively  guaran- 
teed to  do  the  work.  N.  M.  Akimoff. 

Philadelphia,  Penn. 

Ydur  editorial  on  standard  holes,  p.  1137,  Vol.  44,  is 
interesting.  Apparently  this  is  one  of  the  traditions  that 
have  so  far  survived  the  weeding-out  process.  The  me- 

chanical trades  are  full  of  just  such  traditions.  Although 
there  were,  no  doubt,  reasons  for  their  existence  at  one 
time,  they  have  now  become  useless  and  are  retained 
simply  because  no  one  advocates  a  change  vigorously 
enough. 

In  times  gone  by,  before  machine  tools  had  been 
brought  to  their  present  state  of  perfection,  it  was  un- 

doubtedly easier  to  make  all  allowances  for  different  kinds 
of  fits,  on  the  shafts,  but  with  the  machines  in  use  at 
preseht  no  such  conditions  exist.  It  is  just  as  easy  to 
Ijore  a  hole  to  any  variation  from  standard  as  it  is  to 
turn  a  shaft,  and  when,  as  with  most  of  the  smaller  bores, 
reamers  are  used,  there  is  every  reason  for  the  change. 

Nearly  every  shop  man  has  been  up  against  the  provok- 
ing incident  of  having  an  expensive  and  possibly  not 

easily  duplicated  reamer  begin  to  cut  small  and  delay 

the  job  simply  because  all  the  holes  had  to  be  made  stand- 
ard, even  though  they  were  finally  to  be  used  on  different 

kinds  of  fits. 

The  extensive  use  of  cold-drawn  steel  shafting  has 
partly  tended  to  overcome  this  standard  hole  tradition; 

but,  as  you  suggested,  most  cold-drawn  steel  is  slightly 
undersize,  so  it  is  only  a  half  remedy  at  best. 

It  might  seem  that  there  would  be  a  chance  for  con- 
fusion in  reading  orders  and  drawings  on  which  the  holes 

were  all  marked  oversize  or  undersize,  but  when  it  is 
remembered  that  all  sliafts  have  to  be  so  marked  now  it 

will  be  seen  that  it  is  only  transferring  the  reading  from 
one  place  to  another. 

The  suggestion  seems  sound  and  one  that,  if  it  can  be 
carried  out,  will  meet  with  the  approval  not  only  of 
those  who  watch  the  profits,  but  also  of  the  mechanics 
themselves,  as  tending  to  avoid  confusion  and  embarrass- 

ment in  the  shop.  E.  W.  Wrigley. 
Seattle,  Wash. 

Graiadiiag  Dae=Se4<laKa^  Piaas 
After  reading  the  controversy  between  Mr.  Remade, 

page  915,  and  W.  B.  Greenleaf,  page  1090,  Vol.  44,  I 
submit  the  accompanying  illustration  to  show  the  method 
of  building  and  applying  die-setting  pins. 

This  method  is  not  original,  but  there  seems  to  be  a 
great  many  who  are  not  familiar  with  it.  In  this  method 
the  pins  are  fixed  permanently  in  the  punch  and  operate 
through  bushings  in  the  die  shoe.    When  necessary,  holes 

SATISFACTORY  METHOD  OF  SETTING  DIE  PINS 

are  bored  into  the  bedplate  of  the  press  .so  that  the  guide 
])ins  may  pass  down  through  the  die.  The  pins  are  left 
soft  and  an  oil  groove  is  cut  on  a  spiral  around  the  pin, 
but  the  shoulder  bushings  are  hardened  and  ground  and 
are  forced  into  the  die  shoe.  The  hole  in  the  die  shoe  and 

in  the  punch  are  both  bored.  A  felt  washer  approximately 

i/s  in.  thick  is  secured  on  top  of  the  bushing  by  means  of 
a  partly  split  collar,  which  snaps  in  the  groove  turned 
in  the  bushing.  This  washer  acts  as  an  automatic  oiler 
for  the  guide  pins.  Guide  pins  built  this  way  and  given 
a  reasonable  amount  of  care  in  regard  to  oiling,  etc., 
will  run  almost  indefinitely  without  the  least  sign  of 

wear.  R.  P.  Thron'e. 
Syracuse,  N.  Y. 

On  page  1089,  Vol.  44,  George  Little  gives  his  opinion 
against  the  metric  system.  Many  advocates  of  the  Eng- 

lish system  will  regret  that  he  did,  especially  if  they 
know  the  great  advantages  of  the  metric  system  when 
used  for  intricate  calculations.  While  still  sticking  to 

the  English  system — because  of  certain  inherent  advan- 
tages of  which  few  men  in  America  are  aware — Mr.  Little 

himself  says  that  he  only  gave  the  matter  scant  attention. 
It  is  therefore  no  surprise  that  he  makes  incorrect  state- 

ments. A  cause  is  never  furthered  by  such  conclusions,  as 
they  leave  their  maker  open  to  attack. 

I  am  opposed  to  the  metric  system,  not  because  it  is 
metric,  but  because  it  has  a  base  of  10  instead  of  a  base  of 
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8.  Several  oriental  peoples  use  systems  with  a  base  of  8 
to  great  advantage.  There  are,  however,  many  short  cuts 
in  the  verbal  use  of  the  metric  system.  For  instance, 
channel  iron  with  a  flange  11  cm.  wide  is  called  channel 
No.  11,  though  these  things  have  little  significance  in 
connection  with  such  a  grave  question.  The  following 
criticism  of  the  metric  system  by  a  Chinese  fitter  in 
my  employ  may  be  of  interest. 

After  I  had  been  petrified  with  the  metric  system  at 
a  continental  college,  circumstances  drove  me  into  an 

oriental  forest,  with  a  theodolitt!,  a  Chinese  "fitter"  and 
two  score  Macao  coolies.  The  fitter,  Yim  Yam,  did  all 
the  work  and  I  drew  the  salary.  His  duties  were  even 
to  amuse  me  at  night  time.  The  evenings  in  a  forest  are 
long  and  as  no  outside  news  penetrated,  we  talked  mathe- 

matics under  the  veranda  of  my  leaf  hut,  and  Yim  Yam, 
one  of  the  ablest  mathematicians  one  could  meet,  was  at 
his  best  if  he  was  allowed  to  run  down  the  metric  system. 
He  had  a  little  abacus  with  beads,  like  children  use,  and 
often  we  had  a  race  in  figuring.  I  used  a  slide  rule  at 
which  I  was  rapid,  but  I  lost  every  time.  With  a  Chinese 
grin  my  fitter  told  me  wliy  he  won  and  why  Chinese 
tellers  are  favorites  in  Singapore  banks.  Only  because 
they  use  the  base  8,  which  is  natural.  Yim  Yam  said  that 
the  decimal  system  was  stupid  because  of  its  base  of  10. 
One  could  not  feel  it,  as  it  had  no  connection  with  our 
body  and  brains.  They  were  built  by  fours  and  threes, 
Yim  Yam  said.  What  he  meant  has  become  clear  to 

me  after  years  of  thinking  about  the  matter,  and  will 
be  explained  farther  on. 

Then  he  would  discuss  the  English  system  and  "his 
eyes  found  good  points,"  but  he  did  not  think  it  faul-t> 
less.  There  is  rhythm  in  it,  one  of  threes  and  fours. 

There  are  four  eggs  in  a  "throw,"  and  three  throw  in  a 
dozen ;  four  dozen  make  48  and  three  times  48  gives  a 
gross.  This  was  not  said  without  a  reason.  Again, 
four  thumbs  (inches)  make  a  hand  (the  expression  palm 

or  hand  indicating  four  inches  is  still  used  in  continen- 
tal villages),  three  palms  are  a  foot  and  three  feet  make 

a  pace  (yard),  a  system  taken  from  our  very  body  and 
therefore  closely  connected  with  the  brain.  Yim  Yam 

alleged  that  there  never  was  any  trouble  gaging  Eng- 
lish measurements  Ijy  the  eye,  but  with  the  metric  sys- 
tem one  could  never  hope  to  bring  that  art  to  a  high  level, 

as  all  feeling  was  excluded. 
The  Chinese  base  8,  however,  was  superior  to  all  and 

he  would  incessantly  talk  of  its  beauties.  When  he 
compared  our  music  to  their  one-string  violin,  with  its 
rhythm  of  fours  only  and  not  threes  and  fours,  a  creepy 
feeling  came  over  me  and  I  bade  him  good  night. 

Since  then  I  have  worked  in  Australia  and  the  Eng- 
li.sh  system  came  to  me  quite  naturally.  I  used  it  to  the 
greatest  extent  without  any  trouble.  Soon  I  noticed  I 

could  guess  sizes  which  metric  men  couldn't.  That  is 
why  Englishmen  in  Europe  are  regarded  as  being  very 
practical.  When  I  again  worked  in  Europe,  the  metric 
system  appeared  clumsy  to  me  as  it  seemed  to  lack 

something  natural.  Guessing  at  sizes  by  eye  failed  ut- 
terly. Continental  carpenters  always  speak  of  wood  in 

terms  of  feet  and  inches  and  often  refer  to  a  centimeter  as 

a  Dutch  inch.  Mechanics  in  out-of-the-way  places  indi- 
cate bolts  and  bars  in  the  English  system  because  there 

is  something  easy  about  it  that  one  cannot  explain.  The 
most  successful  continental  architects  of  the  present  day 
take  their  beautiful  lines  from  a  combination  of  triangles 

and  squares — that  is,  out  of  fours  and  threes.  In  fours 
and  threes  there  is  harmony  with  our  brains,  and  before 
adopting  a  new  system  it  would  be  wise  to  see  if  the  Eng- 

lish system  is  after  all  so  stupid  as  one  regards  it.  Perhaps 
a  touch  or  two  might  make  it  superior  to  the  metric. 

The  foregoing  is  "philosophy,"  but  now  to  the  prac- 
tical. Nobody  seems  to  think  of  the  damage  the  adoption 

of  the  metric  system  would  cause,  and  that  those  injured 
by  the  adoption  of  the  metric  system  have  a  right  to  be 
repaid  in  full  for  their  loss.  The  pro-metrics  believe 
that  each  year  of  use  of  their  system  will  show  a  reduc- 

tion in  cost  of  the  change  over  the  previous  year  and  it 
will  not  be  difficult  for  them  with  the  backing  of  their 
.superior  system,  to  figure  out  in  plain  dollars,  the  gain  to 
the  nation  as  a  whole.  Those  injured  can  figure  out 
their  damages  and  perhaps  ask  a  little  more  to  soothe 
their  feelings,  just  as  is  done  in  other  damage  suits. 

The  injured  won't  only  be  manufacturers,  mechanics 
and  toolmakers,  but  grocers  and  storekeepers  will  find 
themselves  with  expensive  weighing  apparatus  which  they 
cannot  legally  use.  The  damage  done  will  amount  to 
millions.  Even  a  city  like  New  York  could  not  tear 
down  one  section  and  improve  another  without  paying  the 
owners  for  the  property  destroyed.  It  stands  to  reason 
that  if  there  are  such  great  material  advantages  in  the 
adoption  of  the  metric  system,  damages  should  be  paid 
to  all  who  suffer  by  the  change.  Even  the  young 
draftsman  who  possesses  a  two-foot  rule  is  entitled  to  his 

proportion. If  no  damages  can  be  paid  out  of  the  future  gains, 
there  certainly  is  no  positive  assurance  that  the  metric 
system  will  bring  the  advantages  claimed  by  its  advo- 

cates. Jan  Spaandek. 

Brooklyn,  N.  Y. 

Wlhat  Is  a  Gate,  aiadl  WThat  Is 
a  Spirtme? 

Regarding  the  editorial,  "What  Is  a  Gate,  and  What  Is 
a  Sprue?"  page  1005,  Vol.  44,  the  following  may  be  of interest. 

One  of  the  leading  dealers  in  foundry  supplies  describes 
ill  his  catalog  a  band  sprue  saw,  in  part,  as  follows: 

"The  saw  will  shave  all  sprues  and  fin.s  off  close  to  the 
castings."     Another  machine  he  describes  thus:  "These 

Oafe  sfarH 

■,^    af  the  pattern 

GATED    PATTERNS    WITH    NAMES    OP    PARTS 

machines  are  commonly  known  a.^i  sprue  cutters,  being 
designed  for  use  in  brass  foundries  in  cutting  castings 

from  the  gates."  Here  we  have  sprues  from  the  castings 
and  castings  from  the  gates. 

Some  years  ago,  while  in  the  employ  of  Gray  &  Shar]), 
I  had  a  gate  of  nietal  patteius  made  by  Green  &  Dull 
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and  the  castings  made  by  Browu  &  Blunt.  The  pattern, 
being  too  large  for  the  tlask,  was  returned  to  the  makers 

with  instructions  to  cut  14  in-  off  each  end  of  the  gate, 
meaning  the  center  bar. 

The  pattern  maker's  understanding  of  a  gate  was 
where  it  joins  the  pattern ;  that  is  where  he  took  the 

y^  in.  off.  Then  there  was  trouble.  I  don't  know  who 
paid  the  pattern  maker.  All  this  trouble  and  exiK-nsc 
jjecause  the  same  name  was  used  for  different  things. 

I  have  never  heard  a  molder  use  the  term  "sprue  a 

patteni."  I  have  never  heard  him  use  any  other  term 
than  "gate  a  patteni,  and  a  gate  of  patterns."  If  you 
ask  tlie  moldei'  where  he  is  going  to  gate  the  ])attern,  he 
will  point  to  the  spot — or  spots — on  the  pattern  or  at  the 
edge  of  the.  mold. 

A  gate  of  patterns  and  the  names  of  the  i)arts,  as  1 
know  them,  are  shown  in  the  illustration.  In  the  case 

of  a  single  pattern  or  a  drop  forging  the  parts  would  be 
gate  and  sprue.  M.  E.  Duggan. 

Kenosha,  Wis. 

Wlhxy  Mot  Ssisae  Houars  for  OlMce, 

The  suggestion  oil'ered  on  page  125,  to  do  away  with 
the  privileges  enjoyed  by  the  office  and  drawing  room 
and  thus  diminish  the  existing  antagonism  between  these 
two  bodies  and  the  shop,  is  an  expression  of  fairness  and 

justice. 
Xo  thinking  man  can  have  any  objection  to  bettering 

the  condition  of  the  shop  peojile,  yet,  one  may  ask,  will 
industry  as  a  whole  be  really  benefited  by  reducing  the 
difference  in  advantages,  be  it  by  shortening  the  hours 
of  the  shop  or  by  taking  away  tiie  privileges  of  the  staff? 
^lany  a  manufacturer  will  object  strongly  to  this  way  of 
obtaining  the  desired  ends.  Should  he  take  this  method, 
the  natural  law  of  supply  and  demand  will  soon  show 

it  to  be  a  Hat  failure,  especially  in  the  case  of  the  drafting 
room. 

The'  drafthig  force  in  high-class  concerns  is  by  no means  regarded  as  nonproductive.  It  is  often  the  brains 

of  the  plant,  and  many  of  its  members  not  only  boast 
long  cxpt'rience,  but  also  an  education  that  ranks  with  tlic 
highest  to  be  had  in  the  country.  Their  pay,  compared 
with  that  of  medical  and  judicial  fellow  students,  is 
ridiculously  small,  and  if  they  had  understood  before- 
liand  tlie  ])o<ir  remuneration  awaiting  their  services,  tliey 
certainly  would  have  entered  through  another  door  of  the 

college.  America  is  already  poorly  supplied  with  high- 

class  di-aftsmen;  even  goo^l  second-raters  are  scarce,  and 
this  will  be  felt  n)ore  keenly  after  the  United  States 
is  forced  into  a  bitter  international  commercial  strugirle. 

By  placing  the  drafting  room  on  a  still  lower  standard 
the  last  inducement  for  an  American  youth  to  become  a 
draftsman  will  be  taken  away. 

No  father  will  be  foolish  enough  to  obtain  for  his 
son  a  position  e(|ual  in  hours  and  pay  to  that  of  a  second- 
late  mechanic,  at  an  extra  outlay  of  from  one  to  ten 

thousand  dollars  for  education.  Xo  young  man  will 
waste  his  time  in  commercially  valueless  studies,  when 
(hiring  this  period  he  may  earn  from  one  to  five  thousand 
dollars,  depending  on  the  length  of  his  course.  If  the 

status  of  the  draftsman  is  further  reduced,  the  privilege 
of  being  one  can  then  be  obtained  at  a  direct  and  indirect 

loss,  aggregating  from  $2,000  to  -$1.5,000,  without  the 

slightest  return. 
In  Engineering  News  I  have  read  a  protest  against  the 

misstatements  of  the  earning  capacities  of  the  engi- 

neering ))rofession,  of  which  draftsmanship  is  a  substan- 
tial branch.  Xot  only  small  technical  .schools,  Imt  also 

colleges  of  standing  have  been  guilty  of  misleading 

]iarents.  By  still  further  reducing  the  privileges  of  the 
drafting  force,  even  the  most  credulous  and  hopeful 
father  will  not  be  fooled  any  longer  by  unscrupulous 

teachers,  and  American  industry  will  then  have  been  sup- 
plied with  enough  rope  to  hang  itself. 

New  York  City.  W.  de  Gruyter. 

Tfiae  Advaiafta^es  of  MacKaK^ist 

The  letter  in'  F.  J.  Badge  on  j)age  ;}1  contains  much 

food  for  thought.  His  question :  "Why  do  not  more 

machinists  become  draftsmen?"'  might  Ije  answered  in 
many  ditlVrent  ways  as  there  are  several  factors  governing 
this  point.  Actual  machine  work  is  productive,  whereas 

drafting  is  purely  creative,  and  the  step  from  one  to  the 
other  can  not  l)e  made  in  a  day  or  a  numth  because  it 

invariably  requires  a  large  amouni  ©f  diligent  prepara- 

tory work. 
Drafting,  in  any  of  its  \arious  forms,  is  largely  a 

matter  of  manual  skill  develo])ed  through  many  years  of 

daily  practice  and  chief  draftsmen,  as  a  rule,  are  verA- 
reticent  when  it  comes  to  breaking  in  a  man  who  has  had 

no  practical  experience.  Then,  there  is  .sometimes  a  cer- 
tain amount  of  prejudice  against  the  man  who  has  worn 

overalls.  Many  of  those  in  the  higher  positions  look 

down  u]Kin  the  shop  man  and  resent  his  trying  to  enter 
their  field.  This,  however,  is  not  nearly  so  noticeable 

today  as  it  was  fifteen  to  twenty-five  years  ago  when 

draftsmen  were  considered  "high-l)rows''  and  machinists 
"rough-necks." 

Education  is  a  great  leveler,  and  the  opportunities  for 

study  through  correspondenc-e  schools,  evening  clas.ses  and 
home  study  from  textlwoks  are  so  numerous  that  it  is 
possible  for  the  shop  nuui  of  today  to  acquire  theoretical 
knowledge  on  a  diversity  of  subjects  that  heretofore  were 

reserved  for  those  who  happened  to  be  Iwrn  in  fortunate 
circumstances  as  far  as  dollars  and  cents  are  concerned. 

My  exj)erience  is  strongly  in  favor  of  encouraging  the 
practical  man  to  enter  the  enginering  field,  as  it  has  been 

proved  many  times  that  his  services  are  of  great  value. 

To  be  sure,  he  can  not  make  "jirctty  jiictures'"  at  first; 
his  lettering  and  the  general  appearance  of  his  work 
will  appear  crude  but.  on  the  other  hand,  as  Mr.  Badge 
says,  other  advantages  will  offset  this.  As  a  matter  of  fact 
many  machinists  do  Ijecome  draftsmen  and  it  can  he 

said  to  their  credit  that  they  generally  liecome  skilled 

workmen,  as  their  practical  experience  on  actual  work 

proves  of  value. 
Getting  started  in  new  work,  however,  is  sometimes  a 

serious  problem,  but  if  he  js  persistent  he  will  eventually 
succeed  although  he  may  have  to  .start  at  low  wages.  A 
machinist  who  has  a  liking  for  drawing  and  is  good  at 
mathematics  should  make  a  skilled  draftsman  after  a 

few  years  of  practice  and  the  advantages  of  the  prior 
trainiiig   are   bound    to   make   themselves   felt. 

Indianapolis,  Ind.  F.   B.  Jacobs. 
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Ps'o^s'ess  ©f  tlhi©  Isiidtuistirial 

The  progress  of  the  inventorv  of  our  industrial  re- 
sources is  extreiuely  gratifying,  whether  it  l)e  considered 

solely  as  a  military  measure  or  in  its  l)roader  significance 
of  mobilizing  our  machine  shops  and  other  industries 
to  know  their  possibilities.  Legislation  has  now  been 

j)ractically  completed  which  will  carry  out  the  entire 
program  of  the  committee  of  industrial  j)reparodness.  and 
so  establish  a  firm  and  enduring  foundation  for  national 

defense.  And  this  by  being  aware  of  our  capacities, 

rather  than  by  piling  u])  thousands  of  tons  of  ammuni- 
tion. This  plan  includes  the  placing  of  small,  or  edu- 

cational, orders  for  munition,  and  all  other  military  and 

naval  supplies,  so  that  should  necessity  arise,  their  pro- 
duction can  be  insured  without  delay.  Legislation  is  also 

expected  which  will  bring  the  skilled  mechanics  into  an 

industrial  reserve,  so  that  in  time  of  war  they  will  be 
kept  at  home  where  they  will  l)e  of  more  value  than  on 
the  firing  line. 

An  interesting  and  hopeful  phase  of  the  whole  matter 

is  the  way  in  which  this  voluntary  and  unpaid  organi- 
zation of  business  men  and  engineers  has  conducted 

its  campaign  to  secure  the  desired  information.  This 
marked  definitely  a  new  era  in  the  recognition  of  tlie 
engineer,  and  can  hardly  fail  to  l)ring  him  into  a  more 

prominent  position  with  regard  to  municipal  and  na- 
tional life. 

While  it  is  impossible  to  go  into  details  of  the  progress 
made,  a  brief  outline  of  the  work  already  done,  and  of 
some  of  the  features  which  liave  l)een  brought  out,  can 

hardly  fail  to  be  of  interest.  A  letter  of  Chairman  Mc- 
Lain,  of  Florida,  outlines  the  task  of  his  assistants  and 

their  reward.  It  says :  "You  are  asked  to  give  your  time 
and  labor  to  a  task  which  carries  no  profit  and  but  little 

glory.  There  is  no  money  in  it  for  you,  but  there  is  a 
meed  of  honor;  and  when  finished,  you  may  very  justly 
feel  that  you  have  rendered  to  yfiur  country  a  patriotic 

service  of  the  highest  type."  This  same  spirit  is  being 
impressed  upon  manufacturers,  wlio  are  for  the  most  part 

responding  to  tlie  request  for  infonnatioii  in  every  way. 
Such  an  inventory  as  is  now  being  taken  will  also  be 

of  value  to  the  manufacturing  capacity  of  the  country 
even  in  other  lines.  As  an  indication  of  this,  there  is 

a  report  from  Florida  that  cliarcoal  could  easily  l)e  pro- 
duced in  considerable  quantities  sliould  the  denuind  arise, 

although  this  is  an  industry  whicli  has  never  before  been 
considered  in  this  connection. 

Some  idea  of  tlie  nuignitudc  of  sucli  an  undertaking 
can  be  had  wlicn  we  learn  tliat  there  are  more  than  .^O.OOO 

manufacturing  concerns  in  the  country  doing  a  liiisiness 
of  over  $100,000  a  year.  All  these  are  being  inventoried 
as  well  as  many  smaller  concerns  whose  equipment  can 
turn  out  material  for  tlic  fighting  line.  Some  states, 

such  a.s  Missouri,  can  furnish  lead  and  zinc  in  large  quan- 
tities, as  well  aa  shoes,  liamess  and  leather  ])r()ducts. 

Nebraska,  however,  not  a  manufacturing  state,  has  a  rail- 

way motor  shop  which  can  turn  out  1,000  high-e.\plosive shells  a  day. 

This  inventory  is  bound  to  be  of  great  value  entirely 
aside  from  its  military  significance.  We  are  going  to 
know  more  of  our  manufacturing  industries  and  the  pos- 

sibilities of  utilizing  them  in  other  directions.  It  will 

also  make  manufacturers  generally  feel  that  a  closer  con- 
nection exists  l)etween  them  and  the  Government  at 

Washington,  which  is  very  dcsiral)]e  in  ev(;ry  way.  \V]\en 
we  cease  to  consider  the  Government  as  a  thing  apart 
from  ourselves,  we  will  have  taken  a  long  step  toward 
useful  cooperation  along  all  lines. 

There  are  many  evidences  of  the  growth  of  this  feeling, 
one  instance  being  the  case  of  Chairman  Berresford  of 
the  Committee  in  Milwaukee,  the  office  of  which  has  been 

supplied  with  all  necessary  furniture  by  a  local  maker; 
and  the  State  Telephone  Co.  gave  its  best  services  to  as- 

sist in  the  gathering  of  the  desired  infonnation.  The 
whole  undertaking  has  been  well  worth  while,  and  the  in- 

formation secured  cannot  fail  to  be  of  even  greater  value 
than  we  perhaps  realize  at  this  time. 

T^e  Imniiimii^tr'aimt  as  an  Asset 
Every  healthy  adult  innnigrant  that  comes  into  the 

Ignited  States  has  intrinsic  value.  He  increases  our 
human  wealth.  The  addition  that  he  brings  to  us  costs 

us  nothing,  for  the  United  States  has  not  borne  the  ex- 
l)ense  of  rearing  him  to  manhood,  educating  him  and 
training  him  in  whatever  industry  or  work  he  is  skilled. 

This — the  manufacturers'  way  of  looking  at  the  im- 
nugrant — is  not  as  well  understood  among  persons  who 
are  fond  of  talking  about  the  foreigner  and  his  problems 
as  the  truth  of  the  situation  deserves.  Tlie  bald  fact 

is,  America's  industries  could  not  be  carried  on  without 

foreign-l)orn  labor.  A  little  investigation  on  anyone's 
part  will  impress  the  truth  of  this  statement  and — what 
is  more  important — will  bring  home  forcibly  to  the  in- 

vestigator the  importance  of  the  immigrant  in  our  busi- 
ness, our  shops  and  our  factories.  There  is  not,  and 

jjrobably  never  was  at  any  time  in  our  history,  a 
sufficient  amount  of  native-born  labor  to  man  our  in- 

dustries. Tfow  important  it  is  then  that  the  means  of 

entrance  for  the  immigrant  shall  be  made  as  easy  as  pos- 
sible and  at  the  same  time  safeguard  our  national  life ! 

If  all  of  this  was  understood  and  valued  at  its  true 

worth,  we  would  hear  less  about  the  so-called  immigrant 
])roblem  in  the  United  States.  On  the  other  hand,  we 
would  he^r  more  about  efforts  to  educate,  train  and  as- 

similate the  newcomers.  There  would  be  more  night 

schools  for  the  teaching  of  English,  more  instruction  in 

the  history  and  ideals  of  our  great  country,  more  prepara- 
tion for  the  duties  of  citizenship  and  a  stronger  example 

of  straightforward  Americanism.  Here  and  there  an  in- 
dustrial community  has  awakened  to  the  importance  of 

doing  some  of  these  things,  with  direct  good  to  itself 
and  the  imnugrants  in  its  midst.  But  only  a  beginning 
lias  been  made. 
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Some  kind  of  fair  or  celebration  is  to  be  held  in  Ply- 

mouth, Mass.,  in  1920.  At  least,  everyone  seems  to  be- 
lieve that  something  should  be  done  in  that  year  and  at 

that  place  to  commemorate  the  first  landing  of  English 
settlers  on  our  North  Atlantic  coast.  All  sorts  of  ideas 
have  been  offered.  These  include  an  exposition,  a  series 

of  glorified  pageants,  a  model  municipality  and  a  New 
England  institute. 

No  international,  or  even  national,  celebration  can  be 
held  unless  its  exhibits  in  some  way  touch  the  lives  of 

all  the  people.  This  fact  seems  to  squelch  the  last  three 

suggestions.  The  business  of  the  world  today  is  industry ; 

thus  some  part  of  industry  must  be  the  central  idea 

around  which  the  whole  is  planned,  and  this  means  some 

kind  of  fair.  Past  expositions  have  shown  products — the 

things  that  the  industries  of  the  world  have  made.  To 

a  very  limited  extent  only  they  have  shown  methods  and 

processes.  Why  not,  then,  build  the  celebration  of  1920 
around  the  central  idea  of  how  industry  does  things,  not 

what  industry  does?  And  when  we  are  approaching  the 

how  of  things,  why  not  make  tlie  plans  and  exhibits  of 
the  few  months  of  1920  the  foundation  and  beginning  of 

'  a  great  museum  of  industry  for  the  United  States  ? 
To  put  the  thing  a  little  more  concretely,  would  it  not 

be  possible  to  interest  the  manufacturers  of  the  United 

States  in  a  national  fair  that  should  show  how  the  indus- 

tries do  the  things  that  they  do.  Show  machinery  in 

operation,  processes  being  carried  out,  methods  being  fol- 
lowed, and  by  a  comprehensive  scheme  teach  just  what 

has  to  be  done  to  make  all  the  things  of  everyday  life. 

Emphasize  the  historical  side  of  all  these  industries.  As 

a  matter  of  fact,  practically  all  started  in  New  England ; 

thus  in  a  very  true  fashion  such  a  fair  would  show  what 

New  Englanders  have  contributed  to  the  growth  and  de- 

velopment of  this  great  nation.  Let  all  the  exhibits,  par- 
ticularly the  historical  ones,  be  so  carefully  planned  that 

after  the  fair  closes  its  doors  toward  the  end  of  1920,  many 

of  them  can  pass  immediately  into  the  halls  of  some  great 

pemianent  museum  of  industry  located  either  in  the  City 

of  Washington  or  in  New  York. 

This  suggestion  embodies  three  important  elements: 

First,  emphasis  on  the  part  that  New  England  has  played 

in  the  development  of  the  United  States;  second,  means 

of  bringing  about  a  better  understanding  of  the  impor- 
tance of  industry  in  our  national  life;  third,  the  laying  of 

the  foundation  for  an  institution  that  we  sorely  need— a 

great  central  museum  of  industry  to  be  administered  as 
one  of  our  educational  forces. 

W. 

Thie  Heed  for  Moff-e  Tlhairalfeeips 

The  belief  will  not  down  that,  as  the  war  closes,  Amer- 

ican industry  will  face  outside  competition  such  as  has 
never  been  known  before.  Some  men  also  have  a  grave 
fear  that  not  all  the  forces  behind  American  industry 

are  as  well  organized  as  they  should  be.  These  forces  are 

of  two  kinds,  the  physical  and  the  mental.  When  it 
comes  to  machines  and  their  operators,  we  are  not  badly 

off.  Labor-saving  machinery  is  more  highly  developed 

here  than  in  any  other  part  of  the  world.  The  producing 

power  of  the  American  workman  is  said  to  be  unsur- 
passed. But  are  our  mental  forces  on  a  par  with  the 

others  ? 

It  is  said  that  we  lack  thinkers  in  our  industries — men 

who  can  plan  work  for  others  to  do.  Our  record  in  for- 
eign trade  during  the  past  two  years  is  pointed  to  as 

proof  of  this  fact.  While  we  have  gained  tremendously 
in  our  exports  to  the  belligerent  nations  of  Europe,  we 
have,  in  general,  lost  in  the  markets  of  the  rest  of  the 
world.  There  is  little  evidence  that  preplanning  is  being 

done  for  foreign  trade  during  the  after-war  period.  Our 
shipping  problems  have  not  been  solved.  Factors  that 
should  mean  stability  in  our  industry  and  commerce  are 
being  disregarded. 

How  can  these  things  be  explained  except  from  the 
viewpoint  that  we  lack  the  necessary  intellectual  forces 
to  take  full  advantage  of  our  material  resources  and  the 
physical  forces  behind  our  great  industries?  In  other 
words,  the  belief  is  being  driven  home  that  we  lack 
thinkers. 

Any  young  man  who  accepts  this  as  a  truth  should 
receive  a  tremendous  stimulus  toward  working  for  ad- 

vancement. If  there  is  a  lack  of  thinking  men,  there  is 
o])en  a  rich  field  into  which  one  may  enter  if  he  is 

qualified. 

Bsiir^anims  im  SKelSs 

If  anyone  believes  that  all  of  the  shells  that  are  made 
for  the  Allies  and  rejected  in  inspection  find  their  way 

immediately  into  the  scrap  heap,  such  a  one  has  "another 
guess  coming."  There  are  bargains  in  shells  as  well  as 
in  most  other  things. 

The  interesting  fact  is  that  some  of  the  smaller  nations 
of  the  world  are  increasing  their  supplies  of  ammunition 

by  buying  up  rejects  or  seconds.  After  these  shells  have 
been  turned  down  by  the  rigid  inspection  of  the  belliger- 

ents, inspectors  of  some  of  these  bargain-hunting  nations 
come  along,  look  the  lot  over  and  accept  what  they  can 
use.  Of  course,  they  get  these  shells  for  a  price  that  is 

pretty  close  to  their  junk  value. 
Just  how  the  purchasers  obtain  the  necessary  guns  in 

order  to  use  such  shells  is  not  so  easily  guessed  at.  But  the 
fact  remains  that  many  of  the  shells  that,  for  one  reason 
or  another,  are  not  considered  good  enough  to  go  into 

the  battles  now  being  fought  in  Europe  are  nevertheless 

going  into  the  storehouses  of  some  of  the  nations  that 
are  not  now  at  war.  Each  one  has  the  privilege  of  de- 

ciding for  himself  whether  this  is  merely  an  act  of  thrift, 

a  yielding  to  the  temptation  to  pick  up  a  bargain,  a 
careful  estimate  of  quality  and  value  without  regard  to 

formal  and  perhaps  too  rigorous  inspection,  or  astute 

preparedness. 

Ambrose  Swasey  has  specified  the  nine  essential 

qualifications  of  a  machine-shop  foreman  as:  (1) 

Good  character  and  habits.  (2)  Ambition  to  suc- 
ceed through  meritorious  work.  (3)  Adaptability  to 

chosen    occupation.     (4)     Studiousness    and    industry. 

(5)  Tidiness  in  personal  appearance  and  surroundings. 

(6)  Faculty  for  reading  and  handling  men.    (7)   Knowl- 
edge and  experience   in  modern   machine-shop  practice. 

(8)  Judgment  as  to  amount  and  quality  of  work  done. 

(9)  Besourcefulness  in  new  and  improved  methods. 

Healthy  workmen  do  best  work  and  earn  most  wages.— 
The  Spirit  of  Caution. 
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Kas 

By  I'hank  a.  Stanley 

The  rubber  platen  roll  on  the  Noiseless  typewriter  is 
used  solely  for  feeding  the  paper  and  not  as  a  printing 
platen,  the  paper  passing  instead  over  a  flat  steel  bar  at 
the  point  of  printing  immediately  in  front  of  the  rubber 
cylinder.  In  appearance  this  rubber  platen  resembles  the 
usual  typewriter  platen. 

Several  lengths  of  platens  are  seen  in  the  accompanying 
illustration.  The  regular  roll  is  9  in.  long,  although  for 
wider  machines  it  is  made  13,  14  and  up  to  18  in.  in 
length.  The  roll  is  of  the  same  diameter  in  all  cases — 
1.59  in. 

These  platens  are  built  up  with  a  piece  of  seamless 

drawn-steel  tubing,  threaded  at  each  end  and  having  shal- 
low heads  screwed  in.  The  heads  are  provided  with  hard 

and  ground-steel  spindles  to  carry  the  platen.  A  rubber 
tube  is  then  drawn  over  the  steel  core  preparatory  to 
grinding  down  to  diameter.     Before  the  rubber  tube  is 

ature,  for  the  period  in  which  the  work  remains  subjected 
to  the  steam  heat,  the  shellac  Hows  sulliciently  to  adhere 
to  the  entire  inner  surface  of  the  rubber.  After  about 

2  hr.  of  drying  in  the  atmosphere  the  rubber  sticks  firmly 
to  the  steel  core. 

Grinding  Steel  and  Rubber 

The  steel  spindles  in  the  platen  head  are  finished  and 
ground  to  correct  diameter  and  parallel,  after  which  they 
are  screwed  into  the  steel  core  and  pinned  securely  against 
possibility  of  turning  out  of  their  places.  After  grinding, 
they  are  mounted  upon  their  own  centers,  and  both  of 
them  are  thus  brought  to  the  required  size  and  in  true 
alignment  with  each  other. 

The  outside  of  the  rubber  rolls  are  also  ground  to  size — 
that  is,  to  1.59  in. — with  the  platen  mounted  upon  the 
spindle  centers,  the  abrasive  wheel  being  Alundum  60-K. 
The  work  is  rotated  at  a  speed  of  400  r.p.m. 

Before  grinding,  the  roll  is  -^  in.  oversize  and  it  is 
roughed  down  to  within  0.01  in.  at  one  pass  of  the  wheel. 

TYPEWRITER  PLATEN  PARTS  MADE  OF  SEAMLESS  DRAWN  TUBING 

put  in  place  shellac  is  put  on  the  steel  tubing  and  allowed 
to  dry  for  5  hr. 

The  rubber  is  g%  in.  thick  and  has  an  internal  diameter 
of  1%  in.  When  drawn  over  the  steel  core  it  expands 
to  1.64  in.  in  diameter.  The  steel  tubing  has  a  diameter 
of  1.46  in.  The  rubber  is  extended  sufficiently  to  allow  it 
to  be  drawn  over  the  projecting  head  of  one  end  of  the 
steel  tube  and  over  the  body  of  the  tube  by  forcing  the 
end  of  the  rubber  over  the  head  and  then  pumping  it  up 
with  an  air  pump  applied  as  shown  at  A  in  the  illustra- 

tion, where  the  end  of  the  rubber  is  shown  slipped  into  a 
fixture  with  an  air-pipe  connection  at  the  back.  The 
illustration  also  shows  one  of  the  lengths  of  rubber  tubing 
at  B,  while  the  steel  cylinder  with  its  heads  will  be  seen 
at  C.  The  blank  cylinder  before  the  heads  are  in  place 
will  be  seen  at  E,  and  the  length  of  rubber  tubing 
at  F. 

After  the  rubber  cover  has  been  drawn  into  position  the 
platen  is  steamed  in  an  oven  for  1  hr.  to  heat  the  shellac 
sufficiently  to  allow  it  to  keep  the  rubber  firmly  in  place. 
The  work  is  then  removed  from  the  steam  oven  for  2  hr., 
to  allow  the  shellac  to  set  fully,  preliminary  to  grinding 
the  outside  of  the  platen.  This  steam  oven  is  part  of  the 
equipment  of  the  plating  department,  and  is  equipped 
with  coils  of  small  pi])es  through  which  live  steam  is 

pa.'ised  at  a  temperature  of  180  deg.  F.    At  this  temper- 

The  wheel  used  is  %  in.  face,  recessed  at  the  middle  of 
the  width  so  that  a  cutting  surface  is  left  at  each  side 
^^  in.  wide.  This  breaks  what  would  otherwise  be  a  broad 
surface  of  contact  and  allows  the  wheel  to  cut  very  freely 
in  reducing  the  rubber  surface  nearly  ̂   in.  in  the  single 

pass  across. 
The  finishing  operation — that  is,  the  grinding  down 

of  the  0.01  in.  left  in  the  roughing  process — is  accom- 
plished in  another  grinder  with  a  wheel  of  the  same  type 

and  grade. 
Two  rolls  of  different  lengths  finished  to  size  are  shown 

in  the  photograph  at  G  and  H,  the  latter  a  standard 
platen  9  in.  long.  These  rolls  as  finished  by  the  grinding 
process  come  out  true  to  size  and  perfectly  straight  from 
end  to  end.  It  would  appear  that  in  removing  so  much 

material  in  the  roughing  operation  there  would  be  a  tend- 
ency for  the  soft  surface  to  creep  ahead  of  the  wheel,  pro- 

ducing irregularity  in  diameter  and  tending  to  throw  the 
work  out  of  round.  However,  it  has  been  found  that  with 
the  wheel  face  cleared  as  noted,  and  with  the  coarse  feed 

used  in  roughing,  a  free  cutting  action  is  maintained.  In 
the  finishing  process  where  only  a  few  thousandths  of  an 
inch  are  removed  from  the  diameter,  the  material  is 
brought  to  size  and  kept  parallel  to  practically  the  same 
degree  of  accuracy  as  obtains  in  the  grinding  of  metal 
surfaces. 
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The  illustration  shows  a  helt-tension  machine  built  by 
the  Tabor  Mamifacturiiig  Co.,  Philadelphia,  Penn. 

This  mac-bine  has  three  cast-iron  legs,  carrying  an 
1  I-beam,  forming  a  runway  for  a  carriage  supporting  a 
movable  tlrum  (or  pulley),  fitted  with  roller  bearings  to 

render  it  practically  Jrictionless.  At  the  liead  of  the 

H-beam  is  a  fixed  weighing  head.  The  H-bcam  is  gradu- 
ated to  indicate  distances  of  one  foot  in  the  length  of  a 

belt,  and  the  carriage  is  fitted  with  a  scale  graduated  in 
inche.s  and  fractions  of  an  inch.  When  it  is  desired  to 

apply  tension  to  a  belt,  the  carriage  is  set  by  means  of  the 

graduation  on  the  H-beam  and  the  scale  on  the  carriage 
to  the  e.xact  length  of  the  belt  in  (juestion,  and  then 

damped  to  the  H-beam  by  means  of  a  liandwheel  and  a 
ratchet. 

When  a  new  belt  is  to  be  fitted  over  a  pair  of  pulleys 

or  an  old  belt  repaired,  the  carriage  is  set  to  the  length 

n  n  n  II  o      n      n  «  1 

drawn  up  to  maximum  tension  and  the  overlapping  end 

marked  with  the  straight-edge  for  cutting.  In  cutting 
off  the  excess,  care  must  be  taken  to  cut  it  absolutely 

square. The  operator  then  relea.ses  the  clamp.s,  removes  the  belt 
and  in.spects  it  to  see  that  the  laps  are  all  right,  makes 

any  minor  repairs  that  ajipear  to  be  necessary  and  laces  in 

the  belt-lacing  nuichine  the  end  of  the  belt  that  has  Ijeen 
cut  off. 

Si 

Speedl  Sfteel  Taps 
Following  along  the  lines  suggested  by  the  u.se  of  in- 

serted high-sj)eed  steel  blades  in  reamers,  Imring  bars, 
milling  cutters  and  other  tools,  the  Campl)ell  Mfg.  Co., 
o715  Wentworth  Ave.,  Chicago,  has  l)rouglit  out  a  series 

of  drills  with  inserted  high-speed  steel  tips.  A  feature 
of  this  type  of  drill  is  that  the  tips  are  easily  inserted  or 

KELT-TENSION   MACHINE  WITH   GRADUATED   BEAMS  AND  SCALE 

of  the  belt.  The  belt  clamp  on  the  weighing-head  table 
is  drawn  toward  the  carriage  by  means  of  the  handwheel 
and  screw.  The  belt  is  fastened  in  the  lower,  or  fixed, 

clamp  attached  to  the  weighing  head  by  means  of  a  raw- 
hide pin,  then  ])assed  around  the  carriage  drum  and  the 

end  fastened  in  the  ui)])er,  or  moval)le,  clamp  on  the 

weighing-head  table.  The  screws  on  each  side  of  the 
clamps  are  set  and  drawn  down  to  distribute  tlie  pressure 
uniformly  over  the  whole  width  of  the  belt.  In  putting  a 
belt  on  the  drum  and  in  the  clamps  care  must  be  taken  to 

see  that  the  belt  occupies  the  saine  i)osition  eidewise,  a 
.series  of  ])arallel  lines  being  scribed  on  the  periphery  of 
the  drum  for  this  purpose. 

The  belt-tension  scales  consist  of  a  handwheel  connected 

to  a  screw  and  nut  in  the  first  lever  of  the  scales.  By  this 
means  the  clamp  is  drawn  up,  and  the  tension  in  the  belt 

is  transferred  to  the  scales.  The  scale  l)eam,  now  register- 

ing the  tension  required,  is  locked  by  means  of  an  eccen- 
tric over  the  beam  end.  The  belt  is  then  agitated  to 

equalize  the  tension  on  the  two  strands  and  also  overcome 

any  difference  due  to  friction  in  the  bearings  of  the  drum 
and  scales.  The  tension  is  read;  and  if  it  is  found  to 

have  fallen  to  or  near  the  minimum  required,  the  belt  is 

removed  and  seven  different  sizes  of  tips  are  regularly 
furnished  with  one  size  of  shank.  Either  straight  or  fluted 

shanks  may  be  used,  as  the  work  may  warrant.  The  tips 
are  about  2  in.  in  length,  forged  to  8ha])e.  and  may  l)e  made 

FIG.   1.     DRILLS  WITH  HIGH-SPEED  STEEL  TIPS 

considerably  harder  than  usual  with  drills  made  of  one 

piece.  It  is  so  joined  to  the  shank  that  the  strain  of 

drilling  into  metal  has  a  tendency  to  lock  the  parts  to- 

gether.   The  tip  being  harder,  it  requires  fewer  sharpen- 
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iiifj-s  and  is  less  likely  to  break.  The  entire  drill  can  also 
be  kept  close  to  the  same  length,  as  other  t\p»  may  be 
inserted  at  any  time.  The  sniallness  of  the  amount  of 

high-s])ecd  steel  in  the  tips  makes  them  comparatively 
cheap. 

One  of  the  fluted  shanks  with  tip  in  place  is  shown  at 
the  left  in  Fig.  1.     Next  to  this  is  a  shank  without  the 

FIG.   2.    DKTAILS  OF  SHANK  AND  TIP 

tip.  At  the  right  are  several  forged  high-speed  steel  tips 
ready  to  be  placed  in  the  milled  forks  of  the  shank.  The 

method  of  attaching  the  tips  and  the  details  of  construc- 
tion are  shown  in  Fig.  2. 

The  lathe  shown  is  made  by  the  Phoenix  Manufactur- 
ing Co.,  Kau  Claire,  Wis.  The  head  is  cast  solid  with 

the  ijed,  and  the  entire  construction  is  heavy  enough  and 

sufficiently  well   designed  to  give  a   rigid  and  powerful 

The  lathe  is  made  in  two  standard  sizes,  21  and  38 

in.,  with  10-ft.  bed.  The  latter  size  is  also  made  with 

a  hexagon  turret  on   the  (Toss-slide,  and  another  form 

DETAILS  OF  I'ART  OF  HEAD  MECHANISM 

has  a  special  tailstock  for  bar-operating  mechanism  and 
14-ft.  bed  for  projectile  work.  Some  of  the  mechanical 
features  of  the  larger  size,  such  as  the  apron  mechan- 

ism, dirter  from  those  on  the  smaller,  but  in  general  they 
resemble  each  other.  Motor  drive  for  either  alternating 
current  or  direct  currenfcan  be  furnished  on  all  machines. 

FIG.  1.  IIELICAI.-DRIVE  F.NOFNE  T.ATHES 
Specifications:  Swins  over  shears,  21 1/2  in.;  swinfc  over  carriage  bridse,  14  in.;  between  cen- 

ters, 10-ft.  bed.  5  ft.  1  in.;  tail-spindle  diameter,  21;;  in.;  front-spindle  bearing,  4%x7V4  in.;  rear- 
spindlf  bearing,  3%x4%  In.:  hole  through  spindle,  2%  in.;  diameter  of  driving  pulley.  14  In.;  width 
of  driving  belt  4  in  •  driving  pulley,  400  r.p.ni.;  feeds,  OOOn  to  0.200  in.;  number  of  spindle  speeds. 
12;  spindle  speeds  r.p.m.,  10  to  20S;  net  weight  of  lathe  with  10-ft.  bed  and  pulley  drive,  about  5,750 
lb.;  additional  weight  per  each  2  ft.  of  bed,  about  r'OO  lb. 

machine.  The  spindle  drive  is  through  duplex  worms 

and  worm  gears  of  widely  varying  ratio,  partly  shown 

in  Fig.  2.  Sliding  gears  of  chrome-nickel  heat-treated 
steel  are  u.sed  for  ol)taining  the  required  range  of  speeds. 
All  shifting  knobs  or  levers  are  within  easy  reach  of  the 

operator.  Ample  thrust  bearings  are  provided,  the  whole 
mechanism  runs  in  oil,  and  the  spindle  is  driven  with 

great  smoothness.  The  bearings  are  of  the  conical  .split- 
sleeve  type  fitted  in  the  solid  metal  of  the  headstock. 
The  ways  are  of  new  form,  providing  large  bearing  area 
and  also  assuring  accurate  lateral  guiding,  as  the  angle 
is  only  1.5  deg. 

The  carriage  is  especially  rigid,  the  dovetail  being  in- 

verted, ■which  makes  the  bridge  very  stiff.  The  tailstock 
is  also  heavy,  made  with  the  usual  shift-over  device,  and 
has  crank  attachment  for  movement  along  the  bed.  The 

feed  box  gives  four  changes  of  speed  and  is  also  made 
to  rever.'<e.  Metric  screws  are  furnished  on  order  at  the 

same  price  as  the  standard. 

Douafole  RevecsnlbSe  Die 
In  the  illustration  is  shown  the  latest  improvement 

offered  by  the  Russell  Manufacturing  Co.,  Greenfield, 
Ma.ss.,  in  connection  with  its  line  of  screw  plates. 

The  dies  are  made  to  cut  f  i-om  both  faces.  This  feature 
makes  it  possible  to  cut  a  thread  on  very  .short  pieces  or 

DOUBLE  REVERSIBLE  DIB  FOR  SCREW  PLATES 
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L'lose  up  to  the  shoulder,  which  would  otherwise  be  imprac- 
ticable where  the  work  has  to  be  fed  through  a  die  guide. 

The  same  die  is  therefore  available  for  either  hand  or 

machine  work  without  turning  the  die  over. 
In  addition  to  the  double  feature  the  dies  are  made 

reversible,  so  that  they  may  be  turned  over  in  their  holders 
in  order  to  present  to  the  work  either  the  front  or  the 
back  face  of  the  die.  This  reversibility  is  designed  to 
double  the  life  of  the  die,  inasmuch  as  when  one  set  of 
cutting  edges  become  worn  the  die  is  simply  turned  over 
to  bring  the  other  set  into  action. 

WipeKaclh  for  Odld^Slhapedl  Woirlfe 

Tlie  "'Eagle-Claw"  wrench  shown  in  the  accompanying 
sketch  is  being  made  by  the  llechancial  Specialties  Co., 

Peoples  Gas  Building,  Chicago,  as  a  genenii-utility  tool 
for  holding  pieces  of  any  regular  or  odd  shape.     The 
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society's  Committee  on  Statistics.  A  variety  of  interest- 
ing comparisons  are  possible,  such  as  the  great  increase 

Engineeringr  Branch                                    1906             1911  1915 
General              2,501            5,591  6,059 
Chemical             1,234            1,452  2.383 
Civil              7,962            8,934  7,182 
Electrical              5,696            6,128  6,637 
Mechanical             7,426            7,052  7,751 
Mining-             2,826            2,337  1,922 
Other                    82              ....  958 

Total           27,727          31,499  32,843 

in  chemical  engineers,  the  decrease  in  civil  and  mining, 
and  the  slump  and  recovery  in  number  of  mechanical  engi- 
neers. 

P©5Ptl  of  Hew  York 

EAGLE-CLAW"  TURTLE-MOUTH  WRENCH 

Three  sizes,  7-,  10-  and  13-in.;  capacities:  0  to  1  in.,  0  to  1  V4    in. 
and  0  to  1%  in.  respectively 

wrench  consists  of  two  pieces  and  a  bolt  and  nut.  The 
under  jaw  has  a  single  prong  and  the  upper  jaw  two 

prongs  in  addition  to  gas-pipe  grips,  which  hold  for  turn- 
ing both  ways.  For  getting  into  difficult  places  one 

model  is  made  with  jaws  at  45  deg.  to  the  handles. 

EiHidless  Fafoific  Belts 

The  Victor  Endless  Belt  Co.,  Camden,  N.  J.,  has  de- 
veloped an  oilproof  and  waterproof  endless  fabric  belt. 

These  belts  are  intended  for  high-speed  short  drives.  It 
is  claimed  that  they  are  stronger  than  leather  belts  of 
similar  width  and  thickness. 

The  Tirrill  Gas  Machine  Lighting  Co.,  Park  Ave., 
New  York  City,  has  developed  and  placed  on  the  market 
a  plant  for  the  production  of  fuel  gas  from  gasoline.  The 

plant  is  almost  self-operating,  is  built  in  a  large  number 
of  sizes  and  is  claimed  to  be  safe. 

'*: 

EBa^BiraeeiPaia^    Sttuidleiats   Huairniilber 
©vec  TSairts^  TIbotiasaffiid 

The  appended  tabulated  figures  on  students  in  the  en- 
gineering schools  of  the  United  States  were  presented 

at  the  recent  annual  meeting  of  the  Society  for  the  Pro- 
motion of  Engineering  Education,  through  the  cooperation 

of    the    United    States    Bureau    of    Education    and    the 
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Barbados   
Bermuda   
Bolivia   
Brazil   
British  East  Africa   
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Ecuador   
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French  Azores   
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Total   

Industrial  Patriotism  is  most  significant  when  it  shows  a 
mutual  spirit  in  employer  and  employee.  An  example  of  this 
kind  of  patriotism  may  be  found  among  the  working  forces  of 
the  main  plant  of  the  General  Electric  Co.  at  Schenectady. 
N.  Y.  It  is  here  that  more  than  20,000  employees  of  the  giant 
electrical  manufacturing  plant  have  contributed  freely  from 
their  pay  envelopes  to  buy  an  American  flag  for  nearly  every 

workshop  and  office  building  on  the  company's  property. 
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By  E.  A.  SuvKRKitop 

SFNOPi'^lS — The  njjylein  employed  for  theproduc- 
tion  of  tools  in  the.  toolroom  of  the  Smith  Premier 

Typewriter  Works,  Syracuse,  N.  Y..  is  hosed  upon 
the  same  principles  as  that  under  which  they  man- 

ufacture typewriters.  In  other  words,  the  toolroom 

isj  a  manufacturing  establishment  and  as  s^ich  is 

divided  into  various  departments,  where  every- 
thing v<  done  in  accordance  with  a  system  of 

cojitrol. 

Wliilu  iioniiiuilly  there  are  turiiiii;jf,  fi-riiidiiig,  planing 
iuid  other  departments  in  tiie  Smith  I'reniier  toolroom, 
the  lathes,  grinders,  planers,  etc.,  are  not  arranged  each 

mentioned  in  passing,  for  1  have  no  desiBe  even  if  I 

were  able,  to  go  into  a  thorough  explanation  of  the  system. 
It  is  sufficient  to  say  that  the  system  is  highly  spoken  of 
by  those  who  use  it. 

The  toolroom  foreman  and  his  assistant  do  not  fulfill 

the  usual  duties  of  these  positions,  but  act  more  as  in- 
structors. In  fact,  the  assistant  toolroom  foreman  is 

officially  known  as  the  "Toolroom  Instructor." 
One  feature  of  great  value  to  the  industry  at  large  is  the 

method  of  operating  the  toolroom  help  at  these  works.  In 

the  so-called  uptodate  toolroom,  the  men  are  usually  kept 
on  one  class  of  work — the  lathe,  miller,  etc.  At  the 
Smith  Premier  works  the  men  are  shifted  around  from 

one  machine  to  another,  and  as  they  become  expert  are 

FIG.  1.    GENERAL  VIEW  OF  PART  OF  THE  TOOLROOM 

in  separate  departments,  but  in  the  most  advantageous 
jjositions  throughout  the  room. 

The  various  types  of  tools  in  these  nominal  departments 

are  divided  into  groups,  also  only  nominally.  For  in- 
stance, universal  millers,  vertical  millers,  plain  millers; 

chucking  lathes,  engine  lathes,  bench  lathes  and  so  forth. 
The  divisions  and  subdivisions  are  necessary  to  facilitate 

the  apportioning  of  work.  The  various  departments, 
tools,  product  and  so  forth  are  symbolized  in  conformity 
with  the  efficiency  system  in  use  at  the  works.  It  may 
be  mentioned  here  that  every  department,  every  tool,  large 

and  small,  and  each  and  every  one  of  the  nearly  10,000 
it(!ms  manufactured  by  the  toolroom  for  use  in  the  works 
is  marked  with  and  known  by  a  symbol.     This  is  merely 

given  more  and  more  accurate  work  to  perform — in  short, 
they  undergo  a  higher  apprenticeship,  and  tool  makers 
who  graduate  from  this  shop  are  apt  to  be  highly  skilled 
all-around  men. 

Besides  grading  the  machines,  the  work  they  are  capable 
of  producing  is  al.so  graded  as  to  quality  and  these  grades 
are  also  symbolized  in  conformity  with  the  system.  The 
tool  makers,  be  they  bench  or  machine  hands,  are  also 

graded  according  to  the  quality  of  work  with  which  they 

may  be  entrusted. 
When  a  department  requires  a  new  tool  or  the  replace- 

ment of  one,  the  proper  requisition  is  made  out  and  for- 
warded with  sketches  and  all  necessary  information  to 

the  engineering  department.     In  the  lase  of  a  new  Job, 
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or  one  which  is  somewhat  complicated  or  unusual,  those 
responsible  for  making  and  using  the  tool  consult  with 
a  view  to  producing  the  hest  or  simplest  tool  for  the 
purpose.  Having  received  the  0.  K.  of  the  engineering 
department,  the  requisition  and  information  are  brought 
to  the  attention  of  the  superintendent  for  his  ap])roval. 
His  indorsement  obtained,  the  manufacturing  office  makes 
out  the  necessary  order  and  cost  sheet.  The  engineering 

department  then  makes  the  necessary  drawings  and  blue- 
prints which  go  to  the  layout  man. 

The  layout  man  is  assistant  to  the  toolroom  superin- 
tendent.   Both  of  these  men  are  expert  tool  makers.    The 

the  special  job  the  machine  must  again  be  set  up  for 
standard  work.  This  is  a  very  sensible  arrangement.  Xo 
one  is  better  qualified  to  dismantle  a  special  rig  than  the 
man  who  constructs  it,  and  it  is  always  more  or  less 

annoying  to  take  a  job  to  a  machine  only  to  find  it  clut- 
tered up  with  some  special  rig  which  must  be  dismantled 

before  the  machine  can  be  used  for  the  work  in  hand. 

Each  tool  maker  is  to  a  certain  extent  an  inspector  not 
only  of  the  operations  which  have  preceded  his  own,  but 

of  the  work 'which  he  has  done;  therefore,  having  com- 
pleted an  operation,  he  is  required  to  inspect  it  with  the 

same  care  and  thoroughness  that  he  would  exercise  in  the 

FIG.    2.    TOOLROOM    CLERK'S    OFFICE 

duty  of  the  layout  man  is  to  determine  how  tlie  piece  shall 
be  made.  That  is  to  say,  the  operations,  the  order  in 
which  they  shall  be  performed,  the  kind  and  quality  of 
the  work,  the  estimated  time  necessary  for  each  operation, 
the  date  when  the  job  will  be  begun  and  the  date  when  it 
will  be  finished  are  all  plainly  set  forth  on  a  form  for  this 

purpose. 
Each  job  as  it  enters  the  toolroom  is  given  a  place 

according  to  the  starting  date  marked  on  the  form  which 
goes  with  it,  the  classification  of  the  initial  operation  as 
turning,  planing,  drilling  and  so  forth,  and  also  the 
quality  grade  of  the  work  to  be  done  on  the  piece  in  this, 
the  first  operation. 

As  each  tool  maker  finishes  the  work  he  has  in  hand 

he  returns  it  to  the  toolroom  clerk  who  gives  him  the 
job  which  is  at  the  outgoing  end  of  the  shelf  devoted  to 
the  kind  (lathe,  shaper,  miller,  etc.)  and  quality  of  work 
he  is  competent  to  handle. 

The  machines  in  each  group  are  set  up  and  kept  set  up 
for  the  standard  class  of  work.  If,  however,  it  becomes 
necessary  to  set  them  up  for  special  work  requiring  a 

set-up  different  from  the  standard,  then  on  completion  of 

inspection  of  work  done  by  another.  Should  he  discover 
faults  in  his  work  or  should  the  work  be  spoiled  by  him 
he  reports  to  the  toolroom  foreman.  In  some  shops 
known  to  the  writer,  when  a  man  has  spoiled  a  job  he 
does  not  wait  to  report  but  quits  to  avoid  being  fired. 
At  the  Smith  Premier  shops  there  is  no  fear  of  being 
fired  for  spoiling  a  job.  The  probability  of  having  an 
occasional  job  spoiled  is  recognized  and  allowed  for  by 
the  system.  Of  course,  should  a  man  habitually  spoil 
work  he  would  thereby  prove  his  unfitness  for  that  kind 

of  work.  Haviiig  inspected  the  work  and  found  it  satis- 
factory the  job  is  returned  to  the  toolroom  clerk.  The 

work  undergoes  a  thorough  inspection  after  its  receipt 
by  the  toolroom  clerk.  Having  passed  this,  it  is  placed  at 
the  rear  of  the  line  of  work  on  the  shelf  devoted  to  the 

class  of  work  called  for  in  the  next  operation.  It  would 

seem  by  the  foregoing  that  once  started  the  work  must 
go  on  from  operation  to  operation  to  completion  always 
taking  its  place  at  the  rear  of  the  line  of  jobs  as  it  passes 
from  one  class  of  work  to  another.  While  this  is  in  the 

main  true,  ample  provision  has  been  made  for  emergency 
or  rush  jobs.     They  take  precedence  aver  all  others  and 
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when,  after  .an  operation,  they  are  returned  to  the  tool- 
room clerk  they  are  placed  at  the  head  of  the  line  of  jobs 

waiting  for  the  next  operation. 
Of  course,  this  procedure  with  rush  jobs  breaks  the 

schedule  of  regular  work  and  delays  it.  Tlie  oflice  is 
however  kept  informed  by  the  toolroom  clerk,  of  the  daily 
progress  of  the  jobs  in  hand.  All  this  is  tabulated  on 
forms  supplied  for  the  jnirpose  and  the  probable  date  of 

delivery  of  a  job  can  be  seen  at  a  glance  without  the 
necessity  of  consulting  the  toolroom  foreman,  which  is  the 
method  followed  in  so  many  shops  and  which  is  unsatis- 

factory in  its  results  besides  bothering  an  already  too  busy 
man. 

In  Fig.  1  is  shown  a  part  of  the  toolroom.  This  par- 
ticular part  of  the  toolroom  was  taken  because  the  lighting 

at    the    time    was    favorable    for    jihotographing.      One 
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familiar  with  machinery  will  be  able  to  pick  out  lathes, 
millers,  a  drilling  machine,  a  punch  press,  shapers  and  a 
planer,  which  bears  out  the  statement  that  no  special 
departmental  arrangement  of  the  tools  has  been  made. 

In  Fig.  2  is  shown  a  part  of  the  toolroom  clerk's  office. 
This  is  the  toolroom  clearing  house.  The  shelves  A 
against  the  wall  are  occupied  by  bench  work  of  the  various 
classes.    At  B  is  work  ready  for  assembly.    At  this  point 

FIG.    4.    SHELVES    IN    THE    STOCKROOM 

FIG.    5.    DRAWER    FROM   A   STOCK   CABINET 

it  may  not  be  out  of  place  to  mention  the  extremely 
sensible  method  of  marking  tools.  A  tool  carries  the 
same  number  as  the  part  it  is  to  produce.  For  instance, 
a  punch  and  die  are  required  to  produce  t_ypewriter  part 
No.  1,000.  The  punch  and  die  will  also  bear  the  number, 
1,000.  If  a  tool  consists  of  two  or  more  principal  parts — 
as  for  instance  in  this  case,  two,  the  punch  holder  and  the 
die  holder — then  one  of  these  is  lettered  A  and  the  other 
B.  Should  there  be  one  or  more  parts  which  are  fastened 
to  either  or  each  of  these  members  then  these  also  are 

lettered  A  or  B  according  to  the  part  (punch  or  die)  to 
which  they  are  fastened  and  are  also  numbered  1,  2,  3,  4, 
etc.,  according  to  the  order  in  which  they  are  assembled  to 
the  main  components  A  and  B.  For  instance,  we  have 
a  punch  and  die  for  perforating  four  different  sizes  of 
holes  in  and  blanking  typewriter  part  No.  1,000.  The 
punch  holder  would  be  marked  1,000  A,  and  the  die  holder 

],000  B.  The  blanljing  and  piercing  punches  would  be 
marked  1,000  Al ;  1,000  A2,  and  so  forth,  in  the  order 
in  which  they  are  assembled  to  the  main  component  of 
the  punch  assembly.  The  same  method  of  marking  would 
be  followed  with  the  die  and  its  components,  but  these 
would  be  marked  1,000  Bl,  etc.  This  method  of  marking 
must  be  of  considerable  value  if  only  as  a  time  saver  when 
tools  go  to  the  toolroom  for  repairs,  for  by  following  the 
numbering  in  reverse  the  components  are  removed  one  by 
one  in  their  proper  order.  How  many  of  us  have  begun 
to  disassemble  an  intricate  piece  of  work  only  to  find  that 
we  started  at  the  wrong  place  ? 

At  C  in  Fig.  2  are  the  shelves  for  grinder  work  arranged 
in  order  of  precedence,  type  of  machine  and  grade  or 
quality  of  workmanship  required.  On  the  left  at  D  are 
the  shelves  for  work  for  the  various  other  machines, 
lathes,  millers,  shapers,  etc.,  also  arranged  in  order  of 
I'recedence,  type,  grade,  etc.  On  top  of  the  shelves  at  E 
are  pans  of  work  on  which  one  or  more  operations  hav^e 
been  completed.  These  await  inspection,  after  which  they 
will  be  sent  to  the  ne.\t  operation  in  the  manner  previously described. 

The  company  has  selected  certain  files  for  toolroom  use 
and  these  they  have  standardized.  There  are  of  course  in 
this  as  in  other  factories  special  files  which  are  used  for 
special  jobs.  Outside  the  delivery  window  of  the  store- 

room is  a  file  board,  Fig.  3,  on  which  are  all  the  standard 

files.  Each  kind  of  file,  as  "hand,"  "mill,"  "knife,"  etc., 
is  grouped  by  it.self.  Above  each  group  is  the  name  of  the 
group  and  to  the  left  of  each  group  is  the  symbol  for 
each  file  and  its  location  in  the  stockroom.  Thus  when 

the  tool  maker  fills  in  a  file  order  by  copying  these  symbols 
from  the  stock  board  he  not  only  informs  the  storekeeper 
what  file  he  wants  but  whore  it  is. 

Two  makes  only  of  files  are  represented  in  the  standard 
file  list — Barnett,  the  Philadelphia  file  maker,  and  Grobet, 
the  Swiss.  The  standard  list  of  files  is  shown  in  the  table. 

To  the  right  on  the  file  board  is  a  typewritten  instruc- 
tion sheet  which  shows  the  tool  maker  how  to  make  out  in 

symbol  his  file  orders.  The  system  of  storekeeping  is  both 
simple  and  efficient.  It  is  not  the  purpose  of  this  article 

to  go  deeply  into  it,  but  a  few  of  the  outstanding  meritori- 
ous features  will  probably  be  of  interest.  One  element  of 

storekeeping  which  probably  causes  much  trouble  and 
annoyance  is  running  out  of  stock;  in  other  words,  failing 
to  make  out  an  order  to  replenish  stock  before  the  amount 

on  hand  is  dangerously  low  or  perhaps  exhausted.  Ac- 
cording to  the  demand  for  the  thousands  of  articles 

stocked,  so  are  the  ordering  points  of  the  various  items 
determined;  and  also  the  minimum  quantities  for  which 
replenishing  orders  shall  be  made  out. 

For  instance,  the  article  may  be  a  special  tap,  reamer  or 
what  not,  used  perhaps  once  for  a  few  minutes  only  in  a 
year  or  more.  The  ordering  quantity  for  such  a  tool 
would  probably  be  one,  and  the  ordering  point  reached 
only  on  the  destruction  of  the  tool.  On  the  other  hand, 
tools  and  so  forth  which  are  used  more  frequently,  and  are 
more  readily  broken,  worn  or  eliminated  from  stock  by 

being  used  in  the  assembly  of  other  tools,  are  ordered  in 
larger  quantities  and  the  ordering  point  will  of  course  | 
vary  in  proportion.  Various  ways  have  been  devised  to 
have  the  ordering  point  assert  itself  and  bring  itself  to 
the  attention  of  the  storekeeper.  With  items  which  arc 
kept  loose  in  bins  the  minimum  stock  (the  ordering  point ) 
is  kept  separate  in  a  bag  or  other  container  and  only  when 



Aujnist  24,  1916 AMEEICAN    MACHINIST 
313 

all  the  rest  of  the  stock  is  consumed  is  this  opened  and 
the  contents  used.  When  this  minimum  stock  is  broached, 
the  storeroom  clerk  issues  an  order  for  the  article.  In 

the  meantime,  the  demands  of  the  shop  are  supplied  from 
the  minimum  stock.  On  receipt  of  the  new  stock,  any 
uf  the  remaining  pieces  of  the  minimum  stock  are  used 
before  any  of  the  new  stock  is  touched.  The  minimum 
stock  container  is  then  replenished  from  the  new  stock. 

Where  the  parts  are  kept  in  drawers,  each  partition  has 
a  false  bottom  as  shown  in  Fig.  .5  at  A.  The  minimum 
stock  is  kept  beneath  this  false  bottom,  which  is  made  of 
tin,  and  when  this  is  reached  the  stock  clerk  makes  out  his 

order.  While  waiting  for  delivery  of  the  new  stock  the 

reserve  minimum  under  the  false  bottom  supplies  the 
demands  of  the  works.  ̂ VTien  an  order  is  made  out  a 

special  card  bearing  the  date  of  the  order  and  other 

necessary  data  is  placed  in  the  partition  as  shown  at  B,  in 

Fig.  5.     This  is  removed  when  the  stock  is  replenished. 
A  large  variety  of  sizes  and  kinds  of  steel  are  used  in 

the  works.  Each  bar  of  tool  steel  is  painted  from  end  to 
end  with  a  distinguishing  stripe  of  color  so  that  no  matter 

how  small  a  piece  of  a  bar  may  be  left  the  make  and 
brand  are  at  a  glance  apparent.  Besides  this  stripe  of 

paint  the  minimum  stock  or  ordering  point  is  also  marked 
on  the  last  bar  or  bars  of  steel.  This  reminder  takes  the 

form  of  red,  white  and  blue  bands  close  together  around 
the  bar  at  the  ordering  point.  When  this  varicolored 
band  is  reached,  the  storekeeper  issues  an  order  for  the 
particular  brand  and  size  required. 

The  minimum  stocks  of  oil  and  similar  sujjplies  are 

kept  in  padlocked  tanks.  The  keys  are  kept  in  the  store- 
room. When  application  is  made  for  a  key,  the  store- 

keeper knows  that  the  ordering  point  of  that  particular 
commodity  has  been  reached. 

And  so  on  throughout  the  list  of  stores.  The  method 

of  storing  the  minimum  stock  is  made  to  fit  the  particular 
commodity.  Having  been  reached,  the  minimum  stock 

reserve  impresses  the  storekeeper  with  the  necessity  of 
ordering,  fills  the  needs  of  the  shop  till  the  new  stock 
arrives  and  is  entirely  used  up  before  the  new  stock  is 
touched. 

i%.ini  A.<dlj^sSsi]bIle  IFollo'W  Rest 
By  C.  D.  Pakkiiurst 

Having  quite  a  number  of  long  slender  rods  and  screws 
to  get  out  on  a  lathe  with  a  rise  and  fall  tool  carriage,  for 

which  the  ordinary  follower  did  not  work  well,  the  adjust- 
able follow  rest  shown  in  the  illustration  was  devised. 

This  consisted  of  an  upright  frame  fitted  at  the  bottom 

with  a  slideway  to  fit  upon  the  crossfeed  slide  of  the  tool 
carriage.  At  the  front  is  the  crossbar  B.  Fig.  1,  to  hold 

the  jaws  of  the  slide  from  spreading  ojien  when  the  gib 

screws  arc  set  up  to  hold  the  rest  firmly  in  place. 
The  vertical  frame  has  a  vertical  slideway  at  the  back, 

as  shown,  and  a  long  oval  hole  is  in  the  vertical  part,  cen- 
trally with  the  slideway. 

The  slides  S  and  //,  Fig.  2,  are  cast  solid  and  machined 
to  fit  the  slideway  with  a  gib,  and  has  the  hub  //  to  receive 
the  screw  A. 

The  barrel  C,  Fig.  1,  screws  with  the  slide  S,  Fig.  2, 
through  the  oval  hole  in  the  frame;  the  barrel  C  and  hub 

//  are  in  effect  one  continuous  piece,  bored  out  to  receive 
the  steel  arbor  D,  Fig.  1.  This  arbor  has  a  keyway  in  it 
on  its  underside,  and  is  moved  in  or  out  by  the  screw  A, 

Fig.  2,  exactly  the  same  as  the  arbor  in  the  tailstock  of 
the  lathe.  This  arbor  D  is  fitted  with  a  standard  taper 
hole  for  taper  plugs  of  whatever  form  may  be  needed  to 
form  the  rest  R,  Fig.  1. 

The  handle  E,  Fig.  1,  actuates  the  screw  which  moves 
the  slide  i^  and  its  attachment  up  or  down  in  the  oval  hole 
in  the  frame,  and  is  long  enough  to  give  all  the  motion needed. 

The  rest  operates  as  follows :  It  is  placed  upon  the  ways 
of  the  tool  carriage  and  clamped  in  place  by  securing  the 
bar  B  and  setting  up  on  the  gib  screw,  there  being  room 
enough  at  the  bottom  for  the  rest  to  pass  over  the  rise 
and  fall  adjusting  screw  of  the  tool  carriage  when  the 
latter  is  raised  to  its  highest  position. 

With  the  rest  and  work  in  place,  and  the  tool  set  to  its 
proper  height  for  its  cut,  the  rest  R  can  now  be  advanced 
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FOLLOW   RKST   WITH   RISE   AND   FALL   ADJUSTMENT 

and  raised  or  lowered  until  it  fits  against  the  work,  the 
rest  R  from  the  construction  conies  over  the  cutter  of  the 

tool-carriage  slide,  and  the  tool  itself  is  set  accordingly. 
This  rest  has  been  found  in  practice  to  work  admirably. 

Long,  slender  rods  have  been  turned,  and  long  elender 
screws  have  been  cut  that  otherwise  could  not  have  been 

done.  As  the  diameter  of  a  long,  slender  rod  is  reduced 
it  is  evident  that  the  rest  can  be  quickly  and  accurately 
readjusted  to  fit  this  reduced  diameter  for  any  number 
of  successive  cuts,  if  these  be  necessary. 

Again,  if  the  too!  has  to  be  raised  or  lowered  for  any 
reason,  the  rest  can  be  accurately  and  quickly  adjusted  to 

correspond,  to  hold  the  rod  against  the  cut,  and  yet  not 

spring  it  out  of  line. 

Concerns  that  manufacture  razors  u.sually  employ  an 

80  grade  N  or  0  alundum  silicate  wheel  for  the  concav- 
ing operation,  and  cutlerers,  who  merely  desire  to  repair 

or  reconcave,  use  80  grade  I  or  J  alundum  vitrified  on 

the  same  operation,  according  to  Grits  and  Grinds. 

This  is  usually  followed  by  a  leather-covered  polishing 

wheel  set-up  with  flour  alundum  grain  or  flour  emery 
followed  by  a  buffing  wheel  and  rouge  for  the  final finishing. 

The  blades  are  then  honed  on  medium  india  oil-stones 

by  hand,  or  in  some  cases  by  means  of  a  medium  india 

oil-stone  grinding  wheel  revolving  on  a  vertical  spindle, 
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Pisttoim  for  Aeiropls^ime  Eimglini 
By  Robert  Mawson 

SYNOPiSIi^i — The  connecting-rod  on  this  aero- 
plane engine  is  of  the  fork  type.  This  is  necessary, 

as  the  cylinders  are  opposed.  The  piston  is  of  the 
conventional  type,  but  fitted  with  only  two  rings. 

The  horing  fixtures  used  in  machining  the  connect- 
ing-rod employ  three  inns  inside  of  which  the  boss 

on  the  rod  is  located.  A  similar  type  of  fixture  is 
used  in  milling  the  connecting-rod.  An  interesting 
method  of  locating  the  piston  for  turning  the  out- 

side is  illustrated,  for  the  fixture  is  provided  with  a 
crosspin  that  fits  into  ihe  reamed  %uristpin  hole. 

Oil  page  230  were  sliown  «oiiie  of  the  tools  use;l  by 
the  Ashmusen  Manufacturing  Co.,  Providence,  R.  I.,  for 
machining  the  cylinder  for  an  aeroplane  engine.  In 
this  article  are  illustrated  other  tools  lor  machining  the 

connecting-rod  and  piston  for  the  same  engine.  The 
fixture  used  in  milling  the  connecting-rod  employs  pins 
that,  coming  against  the.  edges  of  the  bosses,  locate  the 

forging.  A  similar  arrangement  locates  the  piece  for 
boring  the  large  hole  in  the  rod.  A  box  type  of  jig  is 
used  to  drill  the  oil  hole  in  the  end  of  the  rod,  which  is 

located  by  a  turned  recess.  The  jig  that  senes  in  drill- 
ing the  bolt  holes  employs  a  turned  semicircular  plug  as 

the  locating  medium. 
This  firm  has  de\eloped  an  interesting  way  of  testing 

the  balance  of  the  rods.  The  method  used  is  to  place  a 
plug  which  fits  into  either  the  crank  or  wristpin  hole 
according  to  the  end  being  tested  for  balance.  The  plug 
is  made  with  tool  steel  knife  edges  to  reduce  friction  as 
nmch  as  possible.  The  rod  i.s  then  placed  as  shown  into 
the  fixture  and  if  the  balance  is  correct  the  fixture  will 

be  in  a  horizontal  position.  If  it  is  not  so,  metal  is 
removed  from  the  rod  until  a  jjerfect  balance  is  obtained. 

ThC'  fixture  for  turning  the  outside  of  the  piston 
employs  a  cross-shaped  locating  pin  that  fits  into  the 
previously  reamed  wristpin  hole.  Pressure  applied  to  the 
knob-headed  screw  draws  down  the  pin  and  holds  the 
])iston  securely  for  the  subsequent  machining  operation. 

FI&7 
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JIGS  AND  FIXTURES  USKD  IN  MACHINING   CONNISCTINC-KODS  A.NI)   IMSTONS  O"''  Ai'UtOl'LANE   ENGIN'KS 

PIGS.   2  AND  2-A 
Operation — Boring  large  hole  in  connecting-rod,  Fig.  1.  The 

forgings  are  located  by  pins  at  the  wristpin  end  and  against 
other  pins  at  the  large  end.  Straps  are  tightened  to  hold  the 
forgings  down. 

Hole  Machined — One  hole  rough-  and  finish-bored  1.813  in. 
FIGS.  3  AND  3-A 

Operation — Milling  connecting-rod  bosses.  The  two  forg- 
ings are  located  by  pins  that  fit  outside  the  rod  at  the  small 

and  large  ends.  Straps  tightened  down  with  thumb-screws 
hold   the   parts   firmly. 

Surfaces   Machined — Bosses   on    rods. 
FIGS.  4  AND  4-A 

Operation — Drilling  and  reaming  bolt  holes  in  connecting- 
rod.  The  forging  is  located  by  a  semicircular  plug  that  fits 
into  the  bored  hole  at  the  crankshaft  end.  A  strap  holds  the 
forging   In   positio". 

Holes  Machined — Two   ,'o-in.  drilled  and  reamed. 
FIGS.  D  AND  5-A 

Operation — Drilling  hole  for  lubricant  in  end  of  connecting- 
rod.  The  forging  is  located  in  the  Jig  by  the  turned  shank. 
After  the  part  has  been  placed  in  position,  four  bolts  hold  the 
cover  of  the  jig,  thus  securing  the  connecting-rod  In  position. 

Hole  Machined — One    %-in.   drilled. 
FIGS.  6  AND  6-A 

Operation — Drilling  and  boring  hole  for  wristpin  in  con- 
necting-rod.    The  forging  is  located  by  a  plug  that  fits  into 

the   bored    hole  at   the   large  enil.     The   knob-headed   sctscrow 
shown  forces  the  rod  back  into  the  jig. 

Hole  Machined — One  '"  M-in.  drilled,  and  reamed   1   in. FIG.  7 

The  fi.\ture  used  in  balancing  the  flnlsh-m.achined  ccmneot- 
ing-rods  has  a  steel  plug  provided  with  knife-edges  and 
placed  in  the  hole.  The  rod  is  allowed  to  swing  on  the  tool- 
steel  block,  as  shown.  If  the  rod  be  properly  balanced,  it  will 
hang  horizontally.  For  balancing  the  small  end,  a  similar 
procedure  is  observed,  a  pin  being  fitted  into  the  small  end  and 
the  rod  swung  in  the  reversed  manner. 

FIGS.  9  AND  9-A 
Operation — Boring  wristpin  hole  In  piston.  Fig.  8.  The 

casting  is  located  on  a  turned  plug  and  held  down  with  a 
clamp  after  the  fixture  cover  has  been  fastened  down.  The 
fixture  Is  attached  to  the  faceplate  of  the  lathe  with  three 
bolts. 

Holes  Machined — Two  13 -in.  holes  rough-  and  finish-bored. 
FIGS.  10    AND   10-A 

Operation — Machining  outside  surface  of  piston.  The  cast- 
ing Is  located  by  a  turned  shoulder  set  Inside  the  bored  sur- 
face and  held  with  a  steel  pin  that  fits  Into  the  bored  wristpin 

hole.  The  knob-headed  screw  draws  down  the  steel  pin,  thus 
forcing  the  piston  onto  the  turned  shoulder  and  holding  the 

part. 
Surfaces  Machined — Outside  turned  to  3.75  in.  diameter  and 

base  end  faced. 
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Electric  O^eias  anad  FtLarsaaces* 
By  W.  Eockwood  CoNOVEiif 

The  value  of  electric  ovens  and  furnaces  for  the 

processes  of  baking  enamel  finishes,  annealing  and  hard- 
ening cutting  tools  and  tool  steels  and  smelting  foundry 

steels  is  becoming  more  generally  recognized. 
In  the  field  of  enameling  processes  the  electrified  oven 

of  the  metallic-resistor  type  has  proved  of  marked  advan- 
tage. Not  only  is  the  time  required  for  baking  the 

successive  coats  greatly  reduced,  tliereby  increasing  pro- 
ductive output,  but  a  noticeable  improvement  in  the 

quality  of  the  process  itself  is  obtained,  resulting  in  a 

brighter  and  smoother  finish  and  in  a  more  perfect  de- 
gree of  hardness  than  have  previously  been  possible  of 

attainment  with  the  gas-heated  ovens.  This  improve- 
ment in  the  quality  of  product  is  due  in  a  larre  measure 

to  the  fact  that  in  the  electric-heated  oven  the  material 

is  acted  upon  by  radiant  heat  instead  of  by  convected 
heat,  as  is  the  case  with  the  gas  oven.  In  the  gas  oven, 

air  currents  are  created  by  the  increased  amount  of  ven- 
tilation required,  and  these  air  currents  are  loaded  to 

some  extent  with  fine  particles  of  dust  that  affect  the 

polished  surfaces  of  the  baking  enaiuel  adversely  and 

modify  the  smoothness  and  evenness  of  gloss  so  nnich  de- 
sired in  this  class  of  product.  In  the  electric  oven  the 

amount  of  ventilation  required  is  comparatively  little. 

The  air  currents  carrying  dust  are  almost  wholly  elim- 
inated, and  an  even  polished  gloss  on  the  surfaces  of  the 

material  being  treated  is  secured.  The  improved  ap- 
pearance of  the  enamel  is  due,  also,  in  a  large  measure 

to  the  great  uniformity  of  the  radiated  electric  heat, 

while  it  is  found  that  the  enamel  reaches  the  proper  de- 

gree of  hardness  with  equal  uniformity  during  the  process 
of  cooling. 

The  gain  in  operating  time  and  productive  output  of 
the  electric  enameling  oven  over  the  gas  oven  is  a  distinct 

advantage  and  establishes  a  new  basis  of  cost  on  these 

processes.  This  increase  in  some  cases  has  reached  more 

than  60  per  cent,  and  is  estimated  to  average  as  nnich  as 

40  per  cent.  It  is  also  to  be  mentioned  that  when  an 

attempt  is  made  to  speed  up  production  in  the  gas  oven 

the  quality  of  the  process  is  interfered  with  and  the 
enamel  shows  a  tendency  to  shrivel  on  the  surface  of 
the  metal.  Notwithstanding  the  greater  output  secured 
in  the  electric  oven,  the  quality  of  the  product  is  not  only 
maintained,  but  greatly  improved  through  the  radically 
different  method  of  heat  introduction  and  application. 

Cost  of  Electric  Heating 

The  cost  of  heating  the  electric-operated  oven  is  some- 
what in  excess  of  the  cost  of  heating  with  gas  fuel,  but 

this  difference  in  favor  of  the  gas  oven  is  more  than 

compensated  for  in  the  greatly  increased  product  and 

quality  of  finish  obtained  by  the  electric  process. 
The  question  of  fire  hazard  must  also  be  considered, 

and  here  the  electric  oven  possesses  superior  advantages. 

The  danger  from  explosions  and  leaks  and  the  cost  of 

constant  inspection  and  repairs  are  practically  eliminated. 
Electric  ovens  may  be  located  in  various  parts  of  the 

factory  in  convenient  proximity  to  the  mechanical  proc- 
esses without  increasing  the  fire  hazard,  while  at  the  same 

time  the  labor  of  handling  materials  is  greatly  reduced. 

♦Prepared  for  the  author's  forthcoming  book  on  "Industrial 
Economics."     Copyright,  1916.  Hill  Publishing  Co. 

tFactory  economist,  General  Electric  Co. 

The  method  of  installation  is  simple,  and  old  gas  ovens 

may  be  equipped  with  electric-heating  unit«  with  a  rela- 
tively low  expenditure  when  compared  with  the  advan- 
tages to  be  gained  through  the  change.  The  heating 

units  may  be  placed  on  the  floor  along  the  sidewalls  and 
in  the  center  line,  while  the  main  bus  conductors  can  be 
mounted  on  the  walls  near  the  ceiling.  In  this  manner 
all  of  the  electrical  equipment  can  be  so  installed  a»  not 
to  interfere  with  space  required  for  enameling  processes 
or  the  free  movement  of  the  operator  in  handling  the 

product. With  the  improvements  that  have  been  made  in  the 

method  of  construction  of  enameling  ovens  in  conjunc- 
tion with  the  installation  of  electric  equipment,  still 

greater  gains  in  productive  output  will  doubtless  be  made 
possible  within  the  next  few  years. 

Electric  Annealing  and  Forging  Furnaces 

Resistance  annealing  and  hardening  furnaces  and  re- 
sistance forging  furnaces  are  destined  to  come  into  use 

increasingly  in  the  large  factory  as  their  economic  effi- 
ciency bjccomes  better  known.  They  are  adapted  to  the 

processes  of  annealing  and  hardening  of  tools  and  to  the 
treatment  of  high-speed  steel  and  high-carbon  steels  for forging. 

In  outward  appearance  these  furnaces  resemble  the 

usual  type  of  gas  or  oil-fed  furnace.  They  are  con- 
structed of  iron  framework  and  firebrick,  the  interior 

lining  being  composed  of  brick  of  high  refractory  prop- 
erties. This  interior  construction  is  designed  to  with- 

stand high  temperatures  for  any  period  of  time  desired. 
The  furnace  equipment  includes  a  control  panel,  main 

and  auxiliary  carbon  electrodes  and  regulating  trans- 
former. A  layer  of  several  inches  of  foundry  coke 

(reduced  to  the  proper  size)  upon  the  refractory  floor 
constitutes  the  main  resistor.  Special  refractory  material 
built  into  the  arch  roof  of  the  furnace  composes  the 

auxiliary  resistor.  This  auxiliary  resistor  develops  the 
properties  of  conductivity  when  acted  upon  by  the  heat 
radiated  from  the  main  resistor. 

High  heating  efficiency  is  secured  through  the  method 
of  construction.  Current  reaches  the  coke  resistor 

through  the  carbon  electrodes  at  each  side  of  the  fur- 
nace, which  are  located  in  chambers  or  pockets  filled 

with  pulverized  carbon,  and  enters  the  coke  mass  on  the 

refractory  floor.  A  high  resistance  arc  is  prevented  by 

the  pulverized  carbon,  and  the  life  of  the  electrodes  be- 
comes practically  indeihiite  because  of  the  absence  of 

oxidation.  Nearly  all  the  heat  is  generated  in  the  main 

and  auxiliary  resistors,  tlio  resistance  to  the  ])assage  of 

current  through  the  carbon  electrodes  being  negligible. 

The  temperature  of  the  coke  resistor  is  raised  l)ut  little 

higher  than  that  of  the  heating  chamlxT,  whicli  results 

in  preserving  the  refractory  lining  of  the  furnace  for 

long  ])eriods. 
With  this  tyi)e  of  furnace  a  reducing,  neutral  or  oxi- 

dizing atmosphere  may  be  obtained,  owing  to  the  fact 

that  the  carbon  resistor,  at  the  proper  operating  tempera- 

ture, eliminates  the  oxygen  by  combination  —the  furnace 

doors  being  closed  and  the  ventilation  controlled  in  ac- 
cordance with  the  kind  of  atmosphere  desired.  The 

efficiency  of  control  of  the  electric  furnace  is  a  factor 

that  must  be  recognized  as  of  great  value.  This  control 

is  practically  automatic,  maintaining  a  uniform  tempera- 
ture througiiout  the  process  and  for  an  indefinite  period. 
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This  is  accomplished  by  the  arrangement  of  the  con- 
trolling panel,  which  provides  for  throwing  the  furnace 

onto  either  of  two  voltages,  depending  on  whether  the 
temperature  of  the  resistor  is  above  or  below  that  re- 

quired in  the  chamber.  The  high-  and  low-voltage  cir- 
cuits are  connected  and  disconnected  automatically,  thus 

alternating  the  heat  load  in  such  manner  as  to  hold  the 
temperature  practically  constant. 

In  the  treatment  of  shop  cutting  tools,  dies,  high- 
speed steels,  etc.,  uniform  temperatures  are  specially  de- 

sirable. The  atmospheric  conditions  are  more  uniform 
in  the  electric  furnace  and  the  ventilation  under  better 

control;  as  a  result  the  factor  of  oxidation  is  practically 
eliminated  and  the  treatment  is  carried  on  without  the 

material  becoming  coated  with  scale.  With  other  types 
of  furnace  the  operator  must  give  more  or  less  constant 
attention.  Care  must  be  taken  in  the  introduction  of 

atmosphere  or  drafts  into  the  heating  chamber,  and  there 
is  always  danger  of  overheating  or  of  a  reduction  in 
temperature  if  the  furnace  is  left  at  night  or  for  any 
considerable  period  without  supervision. 

This  type  of  carbon-resistance  furnace  is  adapted  to 
operation  at  voltages  ranging  from  110  to  550  volts.  By 
adjusting  the  instruments  on  the  controlling  panel  the 
maximum  and  minimum  volume  of  current  entering  the 
resistor  can  be  regulated  at  any  limits  desired,  according 
to  the  working  conditions.  A  wide  range  in  operating 

temperatures,  running  from  550  deg.  to  1,-100  deg.  C. 
(1,022  to  2,552  deg.  F.),  is  secured  by  means  of  the 
flexibility  of  the  system  of  control  constituting  a  part  of 
each  equipment. 

Electric  Smelting  Furnaces 

The  commercial  value  of  electric  furnaces  for  the 

smelting  of  foundry  metals  appears  to  be  established. 
Within  the  past  decade  they  have  been  in  successfid 
operation  in  Europe  and  in  some  parts  of  Canada  and  the 
United  States.  Jlost  of  the  developmental  work  of  real 

value  has  been  done  during  the  past  10  or  15  years.  Pre- 
vious to  that  period  little  had  been  accomplished  toward 

demonstrating  their  practical  utility  in  constant  opera- 
tion, the  efforts  being  chiefly  of  an  experimental  nature. 

In  countries  where  there  is  a  scarcity  of  coal  and  where 

abundant  supplies  of  water  power  exist,  their  utility  ap- 
pears to  be  specially  indicated,  as  there  the  cost  of  heat 

generated  by  electric  energy  in  comparison  with  the  cost 
of  heat  produced  by  other  fuels  would  obviously  favor 
their  adoption,  when  due  consideration  is  given  to  the 
important  factor  of  efTicicncy. 

In  general,  electric  furnaces  designed  for  the  produc- 
tion of  iron  and  steel  and  for  the  smelting  of  these  metals 

are  constructed  of  higli-refractory  materials  such  as  fire- 
clay bricks,  silica  bricks,  magnesia,  etc.  It  is  es.sential 

that  the  furnace  materials  contain  as  little  as  possible 
of  fluxing  properties,  such  as  iron  oxides,  potassic  oxides, 
etc.,  and  that  the  interior  lining  of  the  chamber  he 

sufficiently  refractory  to  withstand  the  highest  tempera- 
tures required  in  the  processes  of  reduction  or  smelting 

without  l)eing  affected  by  the  metallic  slag  or  charge.  It 
is  also  important  that  all  the  heat  possible  be  retained 
in  the  smelting  chamber,  and  for  this  reason  it  is  desirable 
that  the  outer  wall  of  the  furnace  be  constructed  of  heat- 
retaining  materials  having  low  conductivity  properties. 
In  the  continuous  electric  smelting  furnace,  where  the 
beat  can  be  introduced  into  the  center  of  a  large  charge, 

the  outer  portions  of  the  charge  remaining  cooler,  the 
walls  are  better  preserved  and  last  for  indefinite  periods, 
and  the  exterior  layer  can  be  built  of  material  having 
less  refractory  properties. 

Heat  is  developed  in  electric  smelting  furnaces  either 
by  passing  current  through  arc  electrodes,  using  the 
heated  gases  of  the  arc  as  a  resistor;  by  passing  the 
current  through  the  charge,  the  molten  slag  acting  as 
conductor  and  heat  being  generated  as  the  current  passes 
through  the  molten  mass;  or  by  passing  the  current 
through  a  carbon  resistor  composed  of  retort  carbon  or 
coke.  In  either  type  of  furnace  the  arrangement  and  di- 

mensions of  electrodes  will  be  governed  by  the  amount 
of  electric  current  to  be  supplied,  the  temperature  re- 

quired in  the  smelting  chamber,  the  conductivity  of  the 
material  of  which  the  electrode  is  composed  and  the 
character  and  construction  of  the  furnace  itself. 

In  the  operation  of  electric  furnaces  the  current  sup- 
plied is  usually  alternating.  By  means  of  the  trans- 

former the  high- voltage  current  is  changed  to  one  of 
greater  volume  and  lower  voltage  or  such  voltage  as  is 
required  to  obtain  the  desired  temperature  in  the  smelting 
chamber. 

Efficiency  of  Electric  Smelting  Furnaces 

The  efficiency  of  the  electric  smelting  furnace  in  com- 
parison with  furnaces  using  coal  or  coke  as  a  fuel  is 

worthy  of  consideration.  In  the  electric  furnace  the 
greater  portion  of  the  heat  generated  is  used  in  the  process 
of  smelting,  while  in  the  coal-  or  coke-fired  furnace  a 
large  percentage  of  the  heat  often  goes  to  waste.  This 
loss  is  emphasized  in  the  furnaces  where  the  process  re- 

quires very  high  degrees  of  temperature.  The  results 
obtained  within  the  past  several  years  indicate  the  effi- 

ciency of  the  electric  furnace  to  be  from  two  to  thirty 
times  that  of  the  usual  type  of  metallurgical  furnace. 
The  factor  of  efficiency  may  range  as  high  as  60  to  85 
per  cent.,  while  in  foundry  furnaces  and  cupolas  it  is 
generally  much  lower;  and  in  openhearth  steel  furnaces 
it  is  sometimes  as  low  as  20  to  30  per  cent.  The  range 
of  available  temperatures  has  been  materially  increased, 
running  from  1,800  deg.  C.  (3,270  deg.  F.)  to  approxi- 

mately 3,600  deg.  C.  (6,520  deg.  F.),  which  was  not 

possible  in  the  fuel-fired  type  of  furnace,  while  the  elim- 
ination of  air  or  injurious  gases  increa.ses  the  efficiency 

and  renders  it  adaptable  to  the  production  of  certain 
metallic  substances  and  products,  such  as  zinc,  phosphor- 

us, graphite  and  carbon  oxides  and  bisulphides. 
The  cost  of  heat  generated  by  electricity  is  in  general 

in  excess  of  that  produced  by  either  coal  or  coke,  but  in 
sections  somewhat  remote  from  the  coal  fields  or  in  lo- 

calities where  transportation  rates  are  high  and  where 

water  power  is  abundant  and  relatively  low  in  develop- 
ment co.st  the  electric  furnace  presents  distinct  economic 

advantages  when  we  consider  its  high  rate  of  efficiency. 
Under  certain  conditions  the  cost  of  heat  generated  by 
electric  energy  may  be  somewhat  less  than  double  that  of 
heat  generated  by  the  combustion  of  coal,  and  in  other 
cases  it  may  be  approximately  equal  to  heat  produced  by 
coke.  The  cost  per  electrical  horsejiower  of  electric  en- 

ergy, as  well  as  the  cost  per  ton  of  coal  or  coke,  varies 
sufficiently  in  diiferent  localities  to  render  any  comparison 
of  the  two  methods  of  heating  in  a  given  locality  of  only 

relative  value.  The' economic  advantages  of  the  electric 
furnace  in  general  seem  apparent. 
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Free  Oscallatiomis  of  Springes 
By  N.  W.  Akimoff 

It  is  not  a  hard  task,  in  general,  to  calculate  the 
free  period  of  oscillation  of  a  loaded  spring,  but  I  wish 
to  submit  a  short-cut  method  whereby  this  can  be  done 
in  one  setting  of  the  slide  rule.  I  have  never  seen  this 
method  used  or  published,  although  it  is  not  unlikely 
that  it  may  have  been  used  by  the  readers  of  the 
American  Machinist  long  before  this. 

The  method  applies  to  any  flat  or  coil  spring,  of  which 
the  deflection  under  its  load  is  known,  and  is  not  in- 

consistent with  the  capacity  of  the  spring  as  allowed 
by  ordinary  practice.  The  method  can  be  explained  in 
three  operations:     First,  on  the  upper  scale   1  of  the 

Consfant 
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A  SLIDE-RULE  EXAMPLE 

slide  rule  mark  a  new  constant,  35.3.  (See  the  illustra- 
tion.) Second,  divide  this  constant  by  the  deflection. 

Third,  extract  the  square  root  of  the  result,  which  will 
give  the  number  of  complete  (double)  oscillations  per 
minute. 

Note  that,  in  dividing,  scale  2  will  not  mean  inches 
but  tenths  of  one  inch ;  also  that  the  result  on  scale 
4  will  be  in  hundredths  of  revolutions.  For  instance, 
let  the  deflection  of  a  certain  spring  under  a  certain 
load  be  14  i°-  What  will  be  the  rate  of  its  natural 
vibration  under  that  load?  Under  the  constant  35.3  of 

the  scale  1  set  2.5  (that  is  two  and  one-half  tenths)  of 
the  scale  2.  Under  1  of  scale  3  will  be  found  the  answer, 
37G  complete  oscillations  per  minute.  In  the  same  way 

the  rate  corresponding  to  the  deflection  of  I/2  in.  will  be 
266,  and  that  due  to  the  deflection  of  1  in.  will  be  188 
complete  oscillations  per  minute. 

These  results  will  be  found  to  be  only  roughly  approxi- 
mative, owing  to  certain  imperfections  of  the  spring 

itself.  To  begin  with,  it  has  a  certain  mass  of  its  own : 
and  then  its  unit  elongation  may  or  may  not  be  constant, 
which  would  at  once  introduce  an  element  of  uncertainty 
in  the  differential  equation  governing  the  motion  of  such 
a  spring. 

By  M.  E.  Duggan 

Frequently,  articles  appear  in  technical  journals  illus- 
trating and  describing  the  making  and  molding  of  diffi- 

cult patterns  such  as  gears,  propellers  or  pipe  bends — 
all  of  them  patterns  with  which  the  majority  of  pattern 
makers  seldom  have  anything  to  do,  except  to  make  an 
occasional  change  or  repair. 

It  is  true  that  every  pattern  maker  should  know  how 

to  construct  these  patterns.  But  why  do  these  articles  ap- 
pear so  often,  when  there  arc  so  many  simple  things  in 

connection  with  the  pattern-making  and  foundry  trades 
that  the  practical  pattern  maker  must  know — practical 
details  that  come  up,  not  once  in  a  year,  or  once  a  life- 

time, but  in  everyday  practice?     The  strangest  part  of 

it  all  is  that  many  of  us  try  so  hard  te  do  the  simple 
things  in  a  difficult  way,  without  success,  when  they 
could  be  quickly  done  if  we  but  knew  the  simple  way. 

A  short  time  ago  I  was  called  upon  to  make  a  pattern 

like  the  one  shown  in  the  illustration.  To '  the  great 
majority  of  pattern  makers  this  will  look  so  simple  as 
to  be  hardly  deserving  of  notice.  Nevertheless  I  made  it. 
How  I  made  it  I  am  not  going  to  say,  but  I  will  ask 
the  pattern-maker  readers  of  the  American  Machinist, 
How  would  you  make  it?  Would  it  be  possible  to  make 
this  pattern  so  that  it  would  make  either  more  or  less 
work  for  the  molder? 

I  made  this  piece  contrary  to  good  foundry  practice. 
Let  us  see  what  the  results  were.  Twelve  castings  were 
wanted  to  take  the  place  of  twelve  that  were  worn  out. 
These  were  to  be  cast,  delivered  and  installed  within 

*- 

1* 

■> 

i 

...^,S'... 

..  .> 

THE   CASTI.N'G    REQUIRED   IN   A    HURRY 

36  hours.  In  other  words,  these  twelve  ca.stings  must 
be  made  in  one  day.  Instead  of  twelve,  only  seven  cast- 

ings were  made;  two  of  these  were  bad.  The  foundry- 
man  figured  his  loss  at  about  $2  and  the  factory  a  delay 
of  24  hours  and  a  production  loss  in  proportion. 

Desiring  to  know  where  I  had  made  a  mistake,  I 

called  at  the  foundry  and  had  a  talk — not  with  the  lx)ss, 
but  with  the  molder  who  made  the  job.  It  took  him 
but  a  few  minutes  to  show  me  where  I  was  wrong.  He 
also  explained  how  to  make  the  pattern  so  tliat  the  molder 
could,  without  any  iinnecessary  trouble,  make  in  one  day 
the  twehe  castings  wanted. 

Brother  pattern  maker,  can  you  figure  out  how  the 
molder  wanted  this  very  simple  little  job  made? 

By  G.  Weber 

ce  Tool 

The  illustration  shows  a  handy  pencil  sharpener  and 
sandpaper  grinder  for   the   draftsman.     The   advantage 

PENCIL  SHARPENER  AND  SANDPAPER  GRINDER 

afforded  by  this  combination  is  that  the  two  things  needed 
are  combined  in  one. 

The  apparatus  is  easy  to  construct.  The  handle  is  made 
of  wood  and  a  razor  blade  is  fastened  to  it  with  screws. 

The  blade  is  easily  removed  when  dull  and  another  as 
easily  attached. 
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By  Robert  Mawson 

SYNOPSIS — In  this  article  are  described  the 

successive  operations  performed  in  the  manufac- 
ture of  the  IS-lb.  cartridge  case.  Illustrations 

are  shown  of  the  various  machines  set  up  for  the 
operations.  The  special  tools,  such  as  punches 
and  dies,  gages  and  other  equipment,  are  also 
included.  Rates  of  production,  annealing  tem- 

peratures, times,  and  the  pickling  solutions  used 
are  given  in- detail. 

The  manufacture  of  tlie  18-lb.  cartridge  case  furnishes 
a  problem  in  metal-drawing  work  that  requires  great 
•skill  and  much  experimenting,  even  of  the  plants  that 

15.  Fifth  draw 
16.  First  trim 
17.  Anneal  and  wash 
18.  Sixth  draw 
19.  Second  trim 
20.  Wash 
21.  First  and   second   heading 
22.  Flash  anneal 
23.  First   taper 

24.  Second  taper 
2.').  Machine  head 
26.  First   inspection 
27.  Stamp  and   wash 
28.  Hand-tap  for  primer 
29.  Final   Inspection 
30.  Government   inspection 
31.  Stamp,  box  and  ship 

Samples  taken  from  each  operation  from  the  l)lank 
to  the  fini.shed  cartridge  cases  are  shown  in  Fig.  2.  The 
blanks  which  are  purchased  measure  6.375  in.  in  diam- 

eter by  0.380  in.  thick. 
The  composition  of  the  metal  is 

Copper       67  to  72  per  cent.    Lead   under      0.10  per  cent. 
Zinc        33  to  28  per  cent.    Iron   under     0.10  per  cent. 

The  physical  properties  of  the  metal  are — ultimate 
tensile  strength,  48,000  lb.  per  sq.in.;  elastic  limit,  17,- 

X-/S  Wds.per  h,  R.H.,Brifish  SM  WhifmrM 

-'■'QOIS, 

rt 

'"(3(7/; 

Q7s'*^u'^;<  ■■-Ana?';  ̂ ^' . 

■/I.S8±Q0B 

■% 

Km.  Capacity  ixiMouih' 102.2  Cu.ln 
.!        ..    .  •< Base  of  Projecfion'94.5Cu.ln. 

.1 

ill 

is' 

^ 

fbra/k/ 

QI55- 

t0.00S 

8.ZS- 

BRASS 

PIG.  1.    DETAILED  ILLUSTRATION  OF  THE  CARTRIDGE    CASE 

FIC5.    2.    PROGRESSIVE   STAGES   IN   THE   MANUFACTURE    OF  THE  IS-LB.  CARTRIDGE  CASE 

are  experienced  in  the  producticm  of  munitions.  When, 
however,  this  work  is  undertaken  by  a  linn  previously 

engaged  in  .some  otiier  industry,  the  task  is  more  diffi- 
cult. The  American  Locomotive  Co.,  Riclimond,  Va., 

which  was  formerly  engaged  in  the  building  of  locomo- 
tives, is  an  instance  of  a  plant  of  the  latter  type  that 

has  successfully  solved  the  problem.  With  radical  changes 
in  equipment  and  methods  the  company  is  now  producing 
18-lb.  cartridge  cases  at  the  rate  of  18,000  per  day. 

A  detailed  illustration  of  the  cartridge  case  is  shown  in 
Fig.  2.  The  operations  followed  in  the  manufacture  of 
the  case  are: 
1.  Blank 
2.  Mark  for  Identification 
3.  Cupping 
4.  Anneal  and  pickle 
5.  First   draw 
6.  Anneal  and  pickle 
7.  Second  draw 

8.  First  indent 
9.  Anneal   and   pickle 

10.  Third  draw 
11.  Anneal  and  pickle 
12.  Fourth  draw 
13.  Second   indent 
14.  Anneal  and  pickle 

•CopyrlKht,  1916,  Hill  Publishing  Co. 

000  lb.  per  sq.in. ;  elongation,  71  per  cent.  As  the  blanks 
are  procured  from  three  different  concerns  it  is  found 
advisable  to  mark  them  with  a  distinguishing  symbol. 
The  blanks  are  therefore  marked  with  a  letter,  number 

or  character  so  that  the  cases  may  be  traced  should  any 
defect  arise  during  the  machining  operations.  This  op- 

eration is  shown  in  diagrammatical  form  in  the  illustra- 
tion, Fig.  3. 

The  next  operation  is  cupping ;  the  machine  set  up 
for  performing  this  operation  is  shown  in  Fig.  4.  The 
punch  and  die  are  shown  in  detail  in  Fig.  5.  The  opera- 

tion is  also  illustrated  in  diagrammatical  form  in  Fig.  6. 
The  cupped  blanks  are  then  taken  to  the  oil  furnaces  for 
annealing;  one  of  these  furnaces  is  shown  in  Fig.  7.  The 
temperature  of  the  furnace  for  the  annealing  operations 
i.s  kept  at  from  1,180  to  1,200  deg.  F.  The  average 
consumption  of  oil  is  15  gal.  per  hr.  per  furnace. 
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FIG.  6.    OPERATION  3;  CUPPING 
Machine  Used — Bliss   No.   77%,    12-in.   stroke;   press  operating 

at  13%  r.p.m. 
Production — 800  per  hr. 
Lubricant  Used — Lub-a-tone. 
Pressure   Required— 120   tons. 
References — Figs.  4  and  5. 

FIG.  3.    MARKING  THE  BLANKS 

FIG.   5.    DETAILS  OP  CUPPING   PUNCH   AND   DIE FIG.  10.    FIRST  DRAWING   OPERATION 

»-'-rlttT  ■ 

FIG.  7.    VIEW  OF  ONE  OF  THE  FUKNACES FIG.  8.    ONE  OF  THE  PICKLINQ  TANKS 
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FIG.    12.    OPERATION   5:    FIRST   DRAW 

Machine   Used — Bliss   No.   77%,   10-ln.   stroke;   press  operating 
at  13%  r.p.m. 

Production — SOO  per  hr. 
Lubricant  Used — Lub-a-tone. 
Pressure  Required — 75   tons. 
References — Figs.  10  and  11. 

FIG.  15.    OPERATION  7:  SECOND  DRAW 
Machine    Used— Bliss    No.    77%,    12-in.    stroke;    operating    at 

13%   r.p.m. 
Production — SOO    per   hr. 
Lubricant  Used — Lub-a-tone. 
References — Figs.   13   and   14. 

FIG.   19.    OPERATION  8:  FIRST  INDENT 

Machine    Used — Bliss    No.    78%,    10-in.    stroke;    operating    a' 12  r.p.m. 
Production — 700  per  hr. 
Lubricant  Used- — None. 
Pressure  Required — 150  tons. 
References — Figs.   16,   17  and   18. 

FIG.   22.    OPERATION  10:   THIRD  DRAW 
Machine   Used — Bliss   No.   77%,   10-ln.   stroke;   press   operating at  13%   r.p.m. 
Production  800  per  hr. 
Lubricant  Used — Lub-a-tone. 
References — Figs.  20  and  21. 

FIG.  13.    SECOND  DRAWI.VU  OPERATION 

[<—••—--•   ■■;/■■  IS  Diam.- 

FIG.  16.    FIRST  INDENTING  Ol'ERATION 

Hi'
 

5  ThUs.  per  Inch,  y       1<  •^::- 7^':,:*r'v::: •Clamp  Ring 
TOOL  STeEL(Harden  andGnnd) 

i^mO^^'Z^MACHmE  STEEL        ,  J|^ 
'--$f~  AilKls.peAlnch 

"Cen+ering 

Ring 

Backing 

■Pla+e 

T00L5TEEL 
Warckn  and ■   ,6 rind) 

Die  Holder 
CAST  IRON 

r-1 

■14; 

l«-+lnclen+ 

FIG.   17.    DETAILS  OF  THE  PUNCH.  DIE  AND  CENTER 
POST  FOR  FIRST  INDENTING  OPERATION 
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FIG.  27.    PUNCH  AND  DIE  FOR  SECOND  INDENTING 
...,  UCiw  Ci  .^-~  OPERATION 
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FIG.  20.    THIRD  DRAWING  OPERATION FIG.    23.    FOURTH    DRAWING    OPERATION 

FIG.    26.    SECOND   INDENTING   OPERATION FIG.   29.    FIFTH  DRAWING  OPERATION 

When  annealing,  two  men  load  the  trays.  Tlie  fur- 
nace holds  nine,  one  tray  accommodating  about  150 

blanivs.  Every  6  min.  one  of  these  is  pnslied  in,  using 
tlie  air-operated  plunger  shown  in  front  of  tlie  furnace. 
The  cartridge  cases  are  left  in  the  furnace  for  approxi- 

mately 45  min.  Two  men  are  stationed  at  the  furnace 
who  draw  out  the  trays  according  to  the  time  noted  and 
lower  them  by  an  air  hoist  into  tlie  water  tank. 

Three  furnaces  are  attended  to  by  another  man  who 
watches  the  pyrometers  and  regulates  the  heat.  The 

pickling  is  done  in  a  bath  of  "Edi.s"  compound  made 
from  1  lb.  of  the  compound  and  1  gal.  of  water.  This 
mixture  is  kept  at  a  temperature  of  from  180  to  210 
deg.  F.  The  blanks  are  allowed  to  remain  in  th^  pick- 

ling tank  for  approximately  8  min.  A  view  of  one  of  the 
pickling  tanks  is  shown  in  Fig.  8. 

The  cases  are  then  washed  in  hot  water  in  a  separate 
tank.  The  baskets  that  are  used  during  this  operation 
are  made  from  copper  so  as  to  prevent  any  discoloration 
of  the  cases.  The  pickling  operation  is  shown  in  dia- 

grammatical form  in  Fig.  9. 
The  next  operation  is  the  first  drawing;  the  press  used 

for  this  operation  is  sliown  in  Fig.  10.  The  punch 
and  die  used  for  the  first  drawing  operation  are  shown 

in  Fig.  11.  Tlie  operation  is  also  shown  in  diagram- 
matical form  in  Fig.  12. 

':-3.945-->\         U~S$S8-. 

.— ̂
 

>: 

.™^ 

1 
4 
^i^  = 1 
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^-2338-' •>■ 

. 

^-553»-'-" 
FIG.    25.    OPERATION    12:    FOURTH    DRAW 

Machine   Used — Bliss   No.    87,    16-in.    stroke;    operating   at    13.1 

r.p.m. Production — 750  per  hr. 
Lubricant  Used — Lub-a-tone. 
References — -Figs.  23  and  24. 

FIG.    2S.    OPERATION  13:   SECOND   INDENT 
Machine    Used — Bliss    No.    78V!!.    10-in.    stroke;    operating    at 

12  r.p.m. 
Production — 700  per  hr. 
Lubricant    Used — None. 
References- — Figs.   18,  26  and  27. 

The  cases  are  again  annealed  and  pickled  after  which 
they  are  ready  for  the  .second  drawing  operation,  which  is 

performed  on  the  pie.'^s  sliown  in  Fig.  i;i.  Details  of  the 
punch  and  die  used  for  the  second  drawing  are  shown 
in  Fig.  14.  A  diagrammatical  illustration  of  the  opera- 

tion is  also  shown  in  Fig.  15. 
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FIG.   33.    DETAILS   OP   TRIMMING   CUTTER FIG.    34.    DETAILS   OF   TRIMMING   CUTTER   HOLDER 
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FIGS.  11,  14  AND  21.    DETAILS  OF  PUNCH  AND  DIB  FOR 
FIRST.  SECOND  AND  THIRD  DRAWING  OPERATIONS 

FIG.   31.    OPERATION   15:    FIFTH   DRAW 

Machine  Used — Bliss  No.  60 Vi   reducing  pres8. 
Production — 250   per  hr.  ' 
Luljricant  Used — Lub-a-tone. 
References — Figs.  29   and  30. 

FIG.   35.    OPERATION  16:    FIRST  TRIMMING 

Machine  Usod — Bliss  trimmer,  speed  of  spindle  585  r.p.m. 
Production — 800  per  hr. 
Note — Case   trimmed   dry   to   9'/^    In. 
References — Figs.   32,   33  and   34. 

The  eases  are  then  taken  to  the  press,  Fig.  16,  for 
the  first  indenting  operation.  Details  of  the  punch,  die 
and  center  post  used  for  the  first  indenting  are  sliown 
in  Fig.  17;  details  of  the  die  holder  and  punch  holder  are 

shown  in  Fig.  18.  The  operation  is  also  shown  in  dia- 
grammatical form  in  Fig.  19.  The  eases  are  again  an- 

nealed and  pickled. 

The  next  operation  is  the  third  drawing,  which  is  per- 
fonned  in  the  press  shown  in  Fig.  20.  Details  of  the 
punch  and  die  used  for  the  third  drawing  are  shown  in 
Fig.  21.     The  operation  is  also  shown  in  diagrammatical 

-i8i'   -   >( 
Fie.30  B'-"  DRAW 

T^  #~r^      .  1^'   7748'Diam. 

yo5o'\<   ^■■i7is^-7i' ^lH  >l<   5/   >t<^'>H/M<-a7!?5'  ■>K-/(2^?'->i 
K-     -?6^-   ->f    . 

Fie.39  OTP  DRAW 

FIGS.    24,    30  AND   39.    DETAILS   OF   PUNCH  ,4JSD  DIE, FOR 
FOURTH,  FIFTH  AND  SIXTH  DRAWING  OPERATIONS- 

form  in  Fig.  22.  The  cases  are  again  annealed  and  pickled 
as  before. 

The  next  operation  is  the  fourth  drawing;  the  press 
set  up  for  his  work  is  shown  in  Fig.  23.  The  punch  and 
die  used  for  the  drawing  operation  are  shown  in  detail 
in  Fig.  24.  A  diagrammatical  illustration  of  the  work 
performed  is  also  shown  in  Fig.  25. 

Tlie  case  is  now  ready  for  the  second  indenting,  which 
is  performed  in  the  press  shown  in  Fig.  26.  Details  of 
the  die  and  punch  holders  used  in  this  operation  are 
shown  in  Fig.  18.  Tlie  punch  and  die  are  also  shown 
in  detail  in  Fig.  27.  The  operation  is  also  shown  in 
diagranmiatical  form  in  Fig.  28.  The  cases  are  then 
annealed  as  described  and  pickled  by  dipping  in  a  batli 
made  in  the  proportion  of  1  part  sulphuric  acid  to  10 
parts  water,  and  kept  at  a  temperature  of  120  deg.  F. 

The  ne.xt  operation  on  the  case  is  the  fifth  drawing; 
a  press  set  up  for  this  operation  is  shown  in  Fig.  29. 
Details  of  the  punch  and  die  used  for  this  drawing  are 
shown  in  Fig.  30.  The  operation  is  also  shown  in 
diagrammatical  form  in  Fig.  31.  The  case  is  then 
trimmed  to  9^  in.  long  in  the  lathe  shown  in  Fig.  32. 
Details  of  the  trimming  cutter  and  holder  are  shown 
in  detail  in  Figs.  33  and  34.  The  operation  is  also  shown 
in  diagrammatical  form  in  Fig.  35. 

The  cases  are  then  annealed  as  before,  after  which 

they  are  dipped  in  the  sulphuric  acid  bath.  The  con- 
tents of  the  bath  are  made  up  of  300  gal.  water,  30 

gal.  sulphuric  acid  ̂ nd  40  lb.  bichromate  of  soda.  The 
mixture  is  kept  at  a  temperature  of  100  to  130  deg.  F. 
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A  detail  of  the  toners  iised  to  dip  the  cases  in  the  bath 
is  shown  in  Fijj.  36.  It  will  be  noted  that  this  time 
the  cases  are  only  dipped  into  the  bath,  whereas  jjefore 
they  were  allowed  to  remain  in  the  bath  suspended  in  a 
basket.  It  will  be  observed  also  that  the  bath  mixture 

is  different.  After  being  removed  from  the  l)ath  they 
are  plunged  into  water  at  a  temperature  of  210  deg.  F. 
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FIG.    36.    DETAILS  OF   TONGS 

and  then  quickly  transferred  to  the  air  dry.  The  opera- 
tion is  also  illustrated  in  a  diagranimatical  form  in 

Fig.  37. 
The  ne.xt  operation  is  the  sixth  drawing,  which  is 

performed  in  the  press  shown  in  Fig.  38.  Details  of 
the  punch  and  die  used  for  this  final  drawing  are  sliown 

in  Fig.  39.  The  operation  is  also  shown  in  diagram- 
matical form  in  Fig.  40. 

When  the  American  Locomotive  Co.  started  to  make 

cartridge  cases  tool  steel  was  at  a  preipium  and  a  suffi- 
cient quantity  for  making  the  tools  could  not  be  obtained. 

It  will  be  observed  that  many  of  the  tools,  as  shown 
by  the  details,  were  made  from  an  0.40  to  0.50  carbon 
billet  steel. 

In  making  the  tools  the  steel  was  treated  in  the  fol- 
lowing manner :  First  it  was  heated  for  18  hours  in  an 

oil  furnace  at  a  temperature  of  1,750  to  1,800  deg.  F. 
Then  the  steel  was  removed  and  allowed  to  cool  in  air, 
after  which  it  was  reheated  to  1,550  deg.  F.  and  quenched 
in  brine  and  water.  Then  it  was  again  reheated  to 
1,425  deg.  F.  and  quenched  in  cold  water.  The  first 
indent  die  and  first  and  second  center  sections  were 

made  from  Cyclops  XXX  tool  steel  and  were  treated  in 
the  manner  recommended  by  the  makers  of  the  steel. 

Another  interesting  feature  of  "the  tools  used  in  the 
niai.ufacture  of  the  cartridge  case  is  the  fact   that  no 

mechanical  stripper  is  used.  The  only  stripper  needed 
is  an  air  stripper,  used  for  the  sixth  draw.  The  air  is 
admitted  to  the  inside,  of  the  ])niich  by  the  moving  ele- 

FIG.  37.    OPERATION   17:  WASHING 

FIG.   38.    SIXTH  DRAWING  OPERATION 
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FIG.   40.    OPERATION    l.v:   SI.XTH   DRAW 
Machine  Used — Bliss  reducing  press  No.  60 Vj. 
Production — 230  per  hr. 
Lubricant  Used — Lub-a-tone. 
References — Figs.  38  and  39. 

ment  of  the  press  openinif  and  closing  a  valve.  The  14- 
in.  pipe  through  which 'the  air  enters  is  screwed  into 
the  top  of  the  punch,  a  hole  being  machined  througli 
the  punch,  as  may  be  seen  by  the  detail.  The  air  enters 
as  the  punch  reaches  the  bottom  of  the  stroke  and  com- 

ing in  contact  with  the  end  of  the  case  on  the  inside 
strips  it  from  the  punch. 

(Tu  be  continued) 
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SYNOPSIS — Profiling  fixture  and  piece  jigs  are 
used  for  finishing  various  surfaces  after  the  frame 
parts  have  been  assemhled,  and  then  the  web  is 

handled  exactly  as  if  it  were  a  one-piece  casting. 

Figs.  15  and  16  illustrate  the  use  of  a  profiling  fixture 
in  the  finishing  of  certain  surfaces  on  the  rear  brace 
for  the  frame  and  also  on  certain  seats  on  the  frame 

sides.  This  fixture  carries  the  assembled  typewriter 
frame  supported  from  its  lower  edges,  where  it  rests 
upon  accurately  finished  stops.  The  fixture  is  equipped 
near  the  center  with  a  double-ended  support,  which  is 
carried  by  a  plunger  and  is  free  to  rock  vertically  so 
that  both  points  come  directly  in  contact  with  the  under 

Furface  of  the  light  web  across  the  body  of  the  rear-frame 

It  will  be  seen  upon  inspection  of  Figs.  15  and  16 
that  the  work-holding  fixture  carries  a  set  of  hook  bolts 
for  drawing  the  typewriter  frame  down  into  position, 
these  bolts  being  operated  by  conveniently  placed  thumb- 

screws controlling  the  simultaneous  movements  of  a  pair 
of  bolts,  the  connection  being  such  that  a  uniform  grip- 

ping effect  is  secured  by  the  bolts.  At  each  side  of  the 
assembled  typewriter  frame  in  the  fixture  is  a  thin  steel 
plate  serving  as  an  outer  brace  or  support  for  the  thin 
frame  sides,  to  prevent  them  from  springing  under  the 
cut,  these  stops  being  merely  pressed  against  the  casting 
lightly  by  the  hand  while  the  clamp  handles  are  operated 
to  secure  them. 

In  this  fixture,  as  in  all  others  used  on  the  work, 
ample  provision  is  made  in  the  general  arrangement  of 
stops  and  clamps  to  obviate  any  tendency  toward  distor- 

FIG.  15.    PROFILING  LUGS PIG.    16.    PROFILING    BEARING   SURFACES 

brace.  This  support  is  similar  in  construction  to  the 
one  already  referred  to  in  connection  with  Fig.  10. 

Cuts  are  taken  on  the  work  in  this  fixture  at  several 

different  heights,  and  the  stop  bar  for  the  profiler  cutting 
head,  as  shown  at  the  left  of  the  left-hand  saddle,  is 
provided  with  stop  notches  by  means  of  which  the  cutter 
position  is  accurately  set  for  the  respective  surfacing 
processes.  It  will  be  seen  that  the  action  of  the  counter- 

weight suspended  from  the  core  attached  to  the  operating 
handle  of  the  cutter  spindle  for  the  cutter  head  holds 
the  head  upward,  always  in  positive  contact  with  the 
indexing  detent  or  stop  at  the  left-hand  side  of  the  saddle. 

In  Fig.  15  the  profiling  cutter  is  shown  in  operation 
on  lugs  at  the  left-hand  end  of  the  work,  while  in  Fig. 
16  the  bearing  surface  at  the  opposite  end  of  the  brace 
is  shown  under  the  machining  cut. 

•Previous  instaUment  appeared  on  page  273. 

tion  or  springing  of  the  work  during  the  cutting  process, 
as  well  as  to  make  it  impossible  to  locate  the  work 

improperly  in  the  fixture.  The  construction  of  the  fixture 
is  sucli  that  it  is  readily  kept  clean,  and  it  is  a  simple 
matter  to  remove  the  finished  casting  and  replace  it  with 

a  rough  one  for  machining. 

Some  Assembled-Frame  Jigs 

Figs.  17,  18,  19  and  20  illustrate  jigs  for  drilling 
certain  holes  in  the  frame  parts  after  they  are  assembled. 
In  Fig.  17  the  typewriter  frame  is  seen  in  ])lace  in  the 

jig,  where  it  is  positioned  sidewise  by  a  hardened-steel 
roller  A,  clearly  shown  at  the  open  end  of  the  jig,  this 
roller  fitting  in  the  finished  groove  or  seat  for  forming 
the  guide  for  the  center  tie  of  the  typewriter.  The 
longitudinal  position  of  the  work  in  the  jig  is  fixed 
by  knurled-head  hardened  plugs,  one  of  which  is  shown 
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at  the  right-hand  side.  The  plugs  fit  nicely  in  steel 
bushings  secured  in  the  jig  wall,  and  the  inner  ends  of 

'the  plugs  are  pushed  into  holes  in  the  side  of  the  work 
drilled  and  sized  in  a  previous  operation.    With  the  work 

from  correct  results  in  previous  operations  will  here  be 
detected  by  the  roll  and  plug.  It  may  be  stated  here 
that  care  is  taken  in  the  preceding  processes  to  make 
sure  that  all  cuts  are  correct  and  that  consequently  the 

FIGS.    17   AND   IS.    FRAME   PART   DRILLING   JIGS 

FIGS.  19  AND  20.    DRILLING  JIGS  USED  FOR  VARIOUS  FRAME  PARTS 

thus  located  in  two  directions,  it  is  easily  clamped  for 
holding  for  the  following  drilling  operations.  This  jig 
is  also  an  accurate  testing  device  for  determining 
whether  the  assembled  frame  is  correct  in  respect  to  all 
important  surfaces,  bearings,  holes  and  tlie  like. 

Thus  it  must  rest  on  the  bottom  of  the  frame  on 

hardened  studs  in  the  jig  comers,  and  at  the  same  time 
the  setting  roll  and  hardened  plugs  must  enter  nicely 
in  their  respective  locations  in  the  work.     Any  deviation 

assembled  frame  will  locate  properly  in  the  jig  in  which 
it  must  later  be  drilled  for  final  operations. 

The  jig  in  Fig.  19  is  "for  drilling  a  series  of  holes  in 
lugs  and  bosses,  and  the  one  in  Fig.  20  is  for  counter- 
boring  holes  drilled  in  other  jigs.  Fig.  20  holds  the 
work  by  a  long  strap  with  some  extensions  or  trunnions 
at  the  end,  forming  a  point  contact  with  the  lower  edge 
of  the  typewriter  frame,  while  the  strap  is  easily  removed 
or  replaced  owing  to  its  being  slotted  from  the  outside 
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to  admit  a  stud,  upon  which  is  placed  an  ordinary  wing 

nut  for  tightening  purjDoses.  The  work  is  located  in 
this  jig  from  the  finished  seat,  which  forms  the  guide 

for  the  center  tie,  the  guide  fitting  over  a  locating  piece 
in  the  central  rib  of  the  jig. 

All  of  these  jigs  are  simple  in  construction.  Several 

of  them  have  swinging  leaves  for  carrying  bushings, 

and  in  each  instance  the  method  of  locating  and  clamp- 
ing the  work  is  such  as  to  facilitate  rapidity  of  move- 

ment. 

The  shape  of  the  center  tie,  which  is  adapted  to  slide 
in  its  guiding  seat  in  the  top  of  the  rear  brace  in  the 

typewriter  frame,  is  shown  in  Fig.  31,  where 
it  will  be  .seen  to  be  in  the  form  of  an  angle 

with  long  wings  at  each  side,  this  center  tie 
being  fitted  properly  to  the  guiding  seat  in  the 

rear  brace  and  adapted  to  control  the  adjust- 

ment of  tlie  carriage  foi-ward  or  away  from 
the  front  of  the  machine  to  allow  for  any 
given  number  of  sheets  of  paper  between 

printing  bar  and  type.  In  the  .shifting  of  the 
carriage  up  and  down,  the  back  of  the  carriage 

is  suported  against  the  vertical  guide  on  the 
center  ties.  This  guiding  surface  must  be 
made  exactly  at  right  angles  in  both  directions 

to  the  guide  by  which  the  center  tie  itself  is 
supported  and  adjusted  forward  or  back  in 

stop  pins  arc  carried  by  the  jig  plate  for  positioning 
the  plate  correctly  upon  the  work.  In  this  case  the  work 
carries  the  jig  itself  instead  of  being  placed  in  a  box 
structure  or  other  holding  form  of  tool. 

Anotiier  small  jig  is  shown  in  Fig.  23,  carried  by  the 

typewriter  frame.  The  purpose  of  this  is  to  drill  a  very 
small  hole  in  the  lug  near  the  bottom  of  the  side  wall. 

This  jig  body  is  merely  a  narrow  steel  plate  with  a  block 
doweled  and  secured  by  screws  near  one  end,  this  block 

being  adapted  to  rest  against  the  guiding  surface  inside 
of  the  work.  It  is  held  in  position  against  the  guiding 

surface  by  a  flat  bent  spring  at  the  outer  end,  imme- 
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FIG.   21.    DETAII^S  OP  THE   FRAME  CENTER  TIE 

the  rear  brace  of  the  typewriter  frame.  The  methods 
of  machining  this  piece  are  interesting  and  will  be  taken 
np  in  another  article.  The  drawing  of  the  center  tie 
is  shown  at  this  point  to  indicate  tlie  cliaracter  of  the 

work  necessary  in  machining  the  rear  brace  in  which  it 
fits. 

Two  Simple  Handy  Frame  Jios 

Fig.  22  shows  a  simple  type  of  jig  for  drilling  holes 
in  two  important  inner  lugs  cast  on  the  walls  of  the 
side  plates  of  the  frame.  This  jig  consists  of  a  flat 

plate  set  to  rest  upon  the  finished  upper  edges  of  the 
side  frames,  with  two  depending  brackets  in  which  are 
placed  the  drill  l)ushings.  A  clearatuc  hole  is  made 

through  the  top  of  the  plate  to  allow  a  drill  to  run  down 
freely  and  enler  the  guide  bushing  properly.     Suitable 

(liatcly  in  front  of  the  observer,  so  that  it  is  controlled 

entirely  by  the  friction  between  tiie  guiding  surfaces. 

This  type  of  jig  is  readily  applied  and  removed,  is 
located  with  absolutely  no  possibility  of  spring  and  is 

a  cheap  form  of  tool  to  make  and  maintain. 

Another  member  that  is  later  attached  to  the  type- 
writer frame  is  known  as  the  shift  shaft  bracket  and 

is  represented  by  Fig.  24.  A  drill  jig  for  machining  this 
part  is  shown  in  Fig.  25.  In  this  jig  it  will  be  seen 
that  the  work,  after  it  has  been  faced  on  the  bottom 

bearing  surfaces,  is  held  by  means  of  two  small  knurled- 
head  screws  which  are  brought  up  lightly  against  the 

projecting  bosses  on  the  work  while  the  spring  pins  under 
the  bosses  are  let  up  into  position  where  the  springs  can 

be  properly  secured  by  the  thumb-screws  shown.  The 

jig  bushings  used  for  guiding  the  drills  working  down- 
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ward  from  the  top  are  carried  in  swinging  leaves  that 
are  quickly  fixed  in  proper  position  by  the  swinging  levers 
AA,  each  of  which  carries  a  crosspin  bearing  upon  a  cam- 
shaped  upper  surface  on  the  jig  leaf.  These  leaves  are 
provided  with  hardened  and  ground  stop  pins,  so  that 
when    closed    for    operation    they    are    brought    to    an 

Each  of  these  gage  sides  is  on  the  tandem  principle, 
giving  two  dimensions  for  the  maximum  and  minimum 
limits.  The  tolerance  is  allowed  at  one  end,  the  opposite 
end  being  a  plane  surface.  The  male  gage  D  is  also 
a  limit  tool,  used  similarly,  and  the  test  gage  E  at  the 
bottom  of  the  group   is  a  limit  device  for  testing  the 

FIGS.   22  AND  23.    SIMPLE  DRILLING  JIGS  USED  ON  FRAME  PARTS 

accurate  position,  in  whicli  they  are  positively  fixed  by 
the  clamping  movement  of  the  swinging  arm  and  pin  A 

directly  above.  The  function  of  the  two  large  knurled- 
head  screws,  bearing  directly  upon  the  top  of  the  work 
to  hold  it  down  upon  the  supporting  feet  underneath,  is 
clearly  shown  in  the  drawing. 

Some  Gaging  Appliances 

At  all  important  stages  in  the  machining  of  members 
of  the  typewriter  frame,  accurate  gaging  tests  are 
applied  to  check  up  the  different  surfaces  as  to  their 

length  of  the  front  member  F  of  the  typewriter  frame. 
At  G  is  a  block  height  gage  for  testing  the  height  across 
bosses  at  the  ends  of  the  frame  brace. 

The  gages  at  the  right  of  Fig.  26  are  used  in  connec- 
tion with  the  rear  brace  for  the  typewriter  frame.  Of 

these  the  one  at  H  gages  the  overall  length  of  the  main 

piece,  while  the  narrow  opening  at  the  left-hand  end 
of  the  gage  measures  the  distance  between  the  end  of 
the  work  and  the  guide  shoulder  for  the  seat  in  which 
the  center  tie  is  carried.  Both  of  these  gage  openings 
are  made  on  the  limit  principle.     The  height  gage  I 
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FIG.   24.    DETAILS  OF  THE  SHIFT  SHAFT  BRACKET 
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dimensions  and  correct  relation  to  one  another.  Some  of 

the  gages  are  illustrated  at  Fig.  26.  At  tlie  left  in 
this  view  the  upper  part  shown  is  the  front-frame  brace, 
and  the  long  gage  directly  below  this  answers  the  double 
purpose  of  testing  the  overall  length  of  9.90  in.  and  the 
distance  across  the  two  inner  lugs  CC,  measuring  8.16  in. 

in  the  lower  right-hand  comer  is  used  in  the  manner 
indicated  by  the  photograph,  for  testing  the  accuracy 
of  the  overall  dimensions  across  two  important  surfaces 
on  bosses  at  the  right-hand  end  of  the  work.  This  is  also 

a  limit  gage,  and  its  permanency  as  an  accurate  tool 
is  maintained  by  lapping  or  grinding  off  the  lower  face 
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FIG.  25.    DRILLING  JIG  FOR  THE  SHIFT  SHAFT  BRACKET 

as  fast  as  the  outer  maximum  gaging  end  becomes  worn. 
The  main  face  of  the  top  piate  forms  the  minimum 
limit;  and  when  this  is  ground  oft,  the  whole  gaging 
member  drops  accordingly  to  hold  to  its  originaJ  size. 

Gage  J  at  the  top  of  the  group  carries  four  spring 

gaging  points  and  is  an  extension  of  the  fairly  well- 
kno^vn  flush-pin  principle. 

The  large-head  gaging  plunger  at  the  left  of  this  lot 
is  to  test  the  height  of  seat  K,  as  compared  with  the 
locating  edge  on  the  end  of  the  casting  itself;  the  two 
conical  plungers  at  L  test  the  correctness  of  the  height 
of  the  seat  M  for  supporting  the  center  tie  in  the  type- 

writer; the  spherical  counter  plunger  N  tests  the  upper 

face  of  the  body  of  the  casting  for  general  accuracy 
of  dimension  below  the  finished  bushing  surface.  As 

in  the  usual  flush-pin  construction,  the  top  ends  of  these 
plungers  are  ground  flat,  so  that  they  are  flush  with 
the  top  of  the  finished  gage  when  the  bottom  ends  are 
in  contact  with  a  correctly  machined  series  of  surfaces. 
The  very  slightest  departure  from  the  perfectly  flush 
position,  either  high  or  low,  in  either  one  of  these  plungers 
is  discovered  easily  by  passing  the  thumb  nail  across 
the  flat  surfaces. 

After  the  typewriter  frame  has  been  put  together,  the 
surfaces  on  the  rear-frame  brace  for  the  center-tie  feet 
are  given  a  final  test  with  the  apparatus  seen  in  Figs. 

FIG.  26.    GAGES  USED  ON  FRAME  I'AKTS 
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27,  28  and  2;i.  In  the  first  of  these  the  gage  at  the  left 
is  shown  witli  three  micrometer  spindles  in  position, 
while  the  typewriter  frame  is  shown  at  the  right,  bottom 
side  up,  for  the  application  of  a  height  gage  to  the  surface 
of  an  important  bearing  seat.    When  the  frame  is  turned 

and  the  National  Association  of  Box  Manufacturers  has 

been  carried  on  during  the  past  year  to  determine  the 

strength  of  boxes  of  various  woods  and  of  different  con- 
struction. Over  four  and  a  half  billion  feet  of  lumber  is 

used  for  box-making  every  year,  and  on  this  account  the 

FIGS.   27  AND  28.    TESTS  FOR  THE  ASSEMBLED  FRAME 

over  and  the  micrometer  gage  applied,  it  appears  as 
in  Fig.  28,  where  the  three  micrometer  spindles  are 
shown  in  contact  with  the  surfaces  to  be  tested. 

The  construction  of  this  micrometer  block  is  best  shown 

by  Fig.  29,  a  drawing  that  is  practically  self-explanatory. 
The  lugs  on  the  cast  block  are  bored  accurately  to  receive 
the  micrometer  spindles,  and  the  latter,  when  in  position, 
are  truly  perpendicular  to  the  locating  surfaces  and  edges 
on  the  under  side  of  the  gage  body  proper.  The  gage 
is  sufficiently  heavy  to  rest  properly  and  securely  upon 
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FIG.    29.    DETAILS    OF    THE    MICROMETER    BLOCK 

the  finished  upper  edges  of  the  typewriter-frame  side, 
and  this  test  in  conjunction  with  the  others  referred  to 
gives  assurance  that  the  machine  parts  are  assembled 
properly  and  work  correctly. 

A  machine  for  testing  the  strength  of  boxes  has  been 
devised  by  engineers  of  the  Forest  Service  and  is  in  use 
at  the  Forest  Products  Laboratory  at  Madison,  Wis.  The 
machine  is  the  result  of  experiments  made  to  determine  a 

fair  test  for  all  types  of  boxes.  A  series  of  tests  in  coop- 
eration with  the  American  Society  for  Testing  Materials 

tests  are  considered  important.  .Moreover,  big  losses  are 
caused  by  the  breakage  of  boxes  in  transit,  and  all  parties 
concerned  are  said  to  be  anxious  to  determine  the  best 
kind  of  box. 

The  machine  consi.sts  of  a  hexagonal  drum  with  3l^-ft. 
sides,  which  is  lined  with  thin  steel  sheets.  Pieces  of 
scantling  bolted  to  the  bottom  form  what  are  known  as 
"hazards." 

In  making  the  tests  boxes  filled  with  cans  containing 
water  are  placed  in  the  drum,  which  is  then  rotated.  For 

convenience  in  observing  the  results 
of  the  tests,  the  sides  and  ends  of  the 
box  are  numbered  with  large  figures, 
and  in  addition  other  numbers  are 

placed  at  specified  points  on  each  side. 
The  hazards  cause  the  boxes  to  be  car- 

ried part  way  around  and  then 
dropped  back  to  the  lower  level  of  the 
drum.  Each  fall  of  this  sort  is  a 

pretty  fair  imitation  of  the  probable 
treatment  it  would  receive  in  ship- 

ment. The  boxes  are  watched  care- 

fully, and  notes  are  taken  on  the  man- 
ner in  which  they  give  way  and  the 

number  of  falls  required  to  break  them 
in  pieces.  In  this  way,  say  the 
officials  who  have  conducted  the  tests, 

it  is  possible  to  determine  what  kinds 
of  woods  are  best  suited  for  boxes. 
The  tests  showed  a  decided  need 

classification  of  box  woods,  and  three for  a  standard 

groups  have  been  made,  based  on  the  data  which  were 
obtained. 

The  tests  also  show  the  best  methods  of  box  construc- 
tion. Tlie  experts  .say  that  one  of  the  most  striking  things 

brought  out  was  the  inadequacy  of  the  ordinar^■  methods 
of  nailing  up  boxes.  The  number  of  nails  u.-;ed  and  the 
way  they  are  put  in  are  important.  One  nail  more  to 
the  side  of  a  box  will  give  it  a  great  deal  more  strength 
than  might  be  thought.  The  nails  should  not  be  driven 
too  deep  into  the  wood.  In  may  cases,  it  is  said,  proper 
nailing  will  allow  a  reduction  of  the  amount  of  lumber 
used  without  any  decrease  in  the  value  of  the  box. 
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By  C.  E.  Bauton 

SYNOPSIS — In  this  article  is  described  the  pro- 
cess followed  when  rolling  cartridge  brass.  The 

machines  used  are  shown  in  detail  and  special  at- 
tachments that  have  proved  useful  are  illustrated. 

The  manner  in  which  the  rolled  metal  is  annealed 

and  pickled  is  also  described.  The  article  should 
prove  of  unusual  value  to  any  interested  in  either 

rolling  bra.'^s  or  manufacturing  cartridge  cases. 

The  casting  of  brass  bars  suitable  for  rolling  into  stock 

for  cartridge-case  disks  has  been  described  in  the  Ameri- 
can Machinist  on  pages  837  to  845,  Vol.  44. 

The  same  method  of  description  will  be  followed  in 
covering  this  subject,  viz.,  the  rolling  of  finished  bars 
suitable  for  blanking,  from  the  rough 
sheared  bars  furnished  by  the  casting 
shop.  As  before,  the  intent  is  to 

describe  a  proved  method  for  accom- 
plishing the  various  operations  in  a 

commercially  practicable  manner,  and 
no  claim  is  made  for  new  or  unusual 

methods  or  economies.  The  operations 
usually  required  to  produce  the  finished 
metal  are  breaking  down  in  rolls, 
straightening  in  rolls,  scraping  in  the 

overhauling  machines,  inspection,  run- 
ning down  in  rolls,  annealing,  pickling 

or  scouring,  finishing  in  rolls,  anneal- 
ing, pickling  and  drying.  The  plan  of 

a  typical  layout  for  a  cold-rolling  mill 
is  shown  in  Fig.  1.  The  installation 
should  be  in  a  well-ventilated  mill  build- 

ing, free  from  the  dirt  and  dust-laden 
air  of  the  other  parts  of  the  plant. 
The  standard  size  of  rolls  for  heavy 

metal  is  20  in.  in  diameter  by  30-in. 
face.     The  type  of  rolls  used  in  the 

^  plant  described  is  shown  in  Fig.  2,  gear  drive  not  yet 
housed.  The  rolls  are  driven  through  a  gear  train  by  a 

200-hp.  motor  and  run  at  14  r.p.m.',  or  about  73  ft.  per 
[min.,  for  breaking  down  rolls  and  at  18  r.p.m.,  or  about 

SAFETY  PARTITION- 

a  positive  brake  is  desirable  for  quick  stopping  in  case 
of  accident,  as  otherwise  the  great  inertia  of  the  gear 
train  will  drive  the  rolls  for  several  minutes.  The  fly- 

wheel effect  for  carrying  the  peak  load  is  obtained  by 

weighting  the  high-speed  gear  driven  directly  by  the 
motor. 

The  material  from  which  rolls  are  made  should  be 

hard  in  order  to  remain  smooth  and  tough  to  withstand 
the  great  bending  stresses  in  heavy  rolling.  Both  quali- 

ties are  not  found  in  the  same  material,  and  chilled  cast- 
iron  rolls  are  used  for  finishing,  where  the  work  is  light, 
and  cast-steel  rolls  are  used  in  breaking  down  where  the 
work  is  heavy  and  the  surface  finish  of  no  great  import- 

ance. A  competent  roller  can  operate  a  mill  of  this  kind 
for  a  number  of  years   without  breaking  sound  rolls. 

i<   
FIG.   1.    PLAN  OF  ROLLING   MILL 

94  ft.  per  min.,  as  peripheral  speed  for  finishing.  The 
motor  sliould  be  equipped  with  a  reversing  switch  so  that 
the  mill  may  be  reversed  if  a  bar  sticks  in  the  rolls.    Also 

FIG.  2.    BRASS  ROLLS 

A  number  of  phrases  are  used  in  rolling-mill  practice 

that  it  may  be  well  to  define.  "Sticking"  is  the  operation 
of  entering  a  bar  in  the  rolls,  and  the  "sticking  end"  is 
the  end  that  enters  first.  "Biting  up"  is  the  action  of 
the  rolls  in  nipping  the  bars  as  they  are  pushed  into  the 

rolls  in  sticking.  The  "pinch"  is  a  relative  term  for  the 
amount  of  reduction  in  thickness  for  each  pass  through 

the  rolls.  "Breaking  down"  is  the  reduction  in  the  first 
one  or  two  passes  given  a  rough  bar  before  overhauling. 

"Overhauling"  is  the  operation  of  removing  the  more  or 
less  dirty  surface  metal  from  the  sides  of  the  bar  in  a 
machine  known  as  an  overhauling  machine,  presumably 
so  named  because  of  the  action  of  the  scraping  tool  in  the 

machine.  "Running  down"  is  the  reduction  in  the  suc- 
cessive passes  after  overhauling  until  the  metal  is  ready 

for  the  finishing  rolls.  "Finishing,"  as  the  word  implies, 
is  the  reduction  in  the  two  or  three  passes  necessary  to 

bring  the  metal  to  gage,  or  finished  thickness. 
In  general,  the  rolls  should  be  so  designed  and  powered 

as  to  pass  any  bar  that  will  enter  the  rolls;  that  is,  the 

limiting  feature  should  be  the  bite  of  the  rolls.  Some 

excess  power  is  required  as  the  bars  vary  in  thickness 
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and  the  stic^king  end  of  the  bar  may  not  be  .so  thick 
as  some  part  of  the  bar  following.  The  breaking  point 
should  be  close  to  the  rolls  and  for  this  purpose  special 

coupling  boxes  of  reduced  cross-section  may  be  used. 
Another  device  is  a  special  breaking  block  beneath  each 

main  adjusting  screw  of  the  roll  stand.  These  are  sup- 
posed to  break  under  the  excessive  thrust  when  the  rolls 

are  overloaded.  The  breaking  blocks  should  be  sur- 
rounded by  a  protecting  shield  to  prevent  injury  from 

flying  pieces  of  the  block. 
The  rolls  should  be  set  upon  a  heavy  concrete  founda- 

tion suitably  reinforced,  with  special  attention  to  tying 

together  the  foundations  for  the  roll-stand  rails  and  the 
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FIG.  3.  METHOD  OF  KEEPING  THE  BEARINGS  COOL 

gear  base.  The  foundations  should  be  separate  from  all 
other  concrete  work  and  an  open  joint  made  with  the 

floor  so  that  as  little  vibration  as  possible  will  be  trans- 
mitted to  surrounding  structures.  The  height  of  the 

rolls  should  be  such  that  the  workmen  will  be  able  to  lift 

the  bars  from  the  wagons  to  the  guides  and  stick  them 
with  minimum  effort.  Under  usual  conditions  this  height 
is  about  34  in.,  measured  from  the  floor  to  the  opening 
between  the  rolls. 

With  well-designed  bearings  there  should  be  no  trouble 
with  hot  necks  on  the  rolls.  All  the  pinion  and  roll 
bearings  should  have  bronze  liners.  Lubrication  of  the 
rolls  is  accomplished  by  laying  a  swab  of  waste  covered 
with  heavy  graphite  grease  against  the  necks  of  the  rolls. 

In  addition,  a  cold-water  spray  is  turned  against  the 
necks  from  each  side  as  shown  in  Fig.  3.  Heavy  ma- 

chine oil  has  worked  satisfactorily  in  the  pinion  stand 
bearings. 

In  the  first  rolling  operation,  breaking  down,  the  re- 
duction should  be  as  great  as  possible  without  making  the 

bar  too  long  for  the  table  of  the  overhauling  machine.  For 
this  reason  a  gage  stick  for  the  maximum  allowable  length 
of  bar  is  kept  at  the  rolls  and  the  reduction  varied,  so 

that  the  full-length  sheared  bar  will  not  come  too  long 
and  all  bars  of  the  same  nominal  thickness  are  given  the 
same  reduction.  In  sticking,  the  bottom  end  of  the  bar 
is  entered  first  as  it  will  be  square,  clean  and  free  from  oil, 
which  is  not  the  case  with  the  sheared  or  top  end  of  the 
bar.  The  presence  of  oil  will  prevent  the  rolls  biting  on 
the  bar  and  occasionally  it  is  necessary  to  du.st  charcoal 
on  the  sticking  end  of  the  bar  in  order  to  make  it  enter. 

A  dab  of  kerosene  oil  is  placed  on  the  upper  side  of  the 
bar  a  few  inches  from  the  sticking  end.  This  serves  to 
lubricate  the  rolls  and  tends  to  keep  the  metal  from  turn- 

ing up.  After  breaking  down  the  bars  are  ready  for overhauling. 

A  phrase  much  used  by  brass  rollers  is  "the  metal  doe* 
(or  does  not)  behave  well,"  and  as.«uredly  there  is  good 
reason  for  the  use  of  such  a  verb  in  describing  the  rolling 
of  brass.  There  are  so  many  curious  variations  in  prod- 

uct under  apparently  identical  operating  conditions,  ow- 
ing to  obscure  and  perhaps  unknown  causes,  that  the 

workman  may  well  be  excused  for  unconsciously  attrib- 
uting his  troubles  to  the  vagaries  of  an  animate  spirit 

in  the  metal.  Of  course,  under  the  directions  of  a  skilled 
roller  these  difficulties  are  quickly  remedied.  However, 
at  times  bars  will  come  curved  and  bent  in  some  direc- 

tion, will  gage  unevenly  or  not  fini.sh  smoothly,  and 
patience  must  be  exercised  in  finding  the  cause.  Some 
of  the  troubles  may  be  owing  to  bars  being  cast  in  old  or 

improperly  made  molds,  and  therefore  be  of  uneven  thick- 
ness ;  to  a  difference  in  diameter  of  the  rolls ;  to  the  heat- 
ing of  the  necks  of  the  rolls;  to  incorrect  height  of  the 

bottom  guide  above  the  center  of  the  rolls ;  to  the  kind 
of  lubricant  used  on  the  metal;  to  dust  and  dirt  in  tiie 
atmosphere;  to  uneven  annealing;  to  improper  pickling; 
to  unusual  variation  in  chemical  composition  of  different 
bars  or  within  the  same  bar,  or  other  causes. 

The  fundamental  principles  to  be  remembered  in  any 
consideration  of  the  action  of  the  rolls  on  brass  bars  of 

uniform  thickness  are  that  the  rolls  spring  apart  in  pro- 
portion to  the  total  pressure  exerted  on  the  metal ;  that 

the  amount  the  metal  flows  or  the  bar  elongates  at  any 
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point  depends  upon  the  pressure  the  rolls  exert  and  the 
hardness  of  the  metal ;  that  the  metal  may  vary  in  hard- 

ness owing  to  chemical  composition  and  inequality  in 
annealing  or  previous  working;  and  that,  theoretically, 
the  peripheral  velocity  of  both  upper  and  lower  rolls 
should  be  the  same.  In  addition,  a  further  consideration 

is  that  bars  are  not  always  of  uniform  thickness  and  that 
variations  in  thickness  may  occur  in  the  same  bar.  From 
these  facts  it  is  evident  that  unless  the  metal  is  uniform 

and  homogeneous  in  every  particular,  bars  will  tend  to 
turn  up  or  down  in  the  rolls,  hoop,  curve  or  bend,  and  it 
is  in  handling  the  metal  with  usual  mill  variations  from 

uniformity  that  the  skill"  of  the  roller  is  brought  into^ 
play.  \ 

If  there  is  a  small  difference  in  the  diameter  of  the 

rolls,  the  larger  roll  should  be  placed  on  the  top  as  this 
will  tend  to  turn  the  bar  down.  In  breaking  down  it  is 
difficult  to  set  the  guides  so  that  all  the  bars  will  come 
straight  as  they  are  rolled  from  the  rough,  and  therefore 
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it  is  the  usual  practice  to  make  the  bars  turn  down.  The 
curve  in  the  sticking  end  of  the  bar  will  be  determined 
l)y  the  setting  of  the  back  plate  as  shown  in  Fig  4.  The 
hack  plate  is  set  up  as  far  as  possible,  care  being  taken 
that  the  rolled  bar  does  not  catch  and  tear  out  the  plate. 
Tliis  back  plate  should  have  a  hard  brass  wearing  plate 
or  point.  The  front  guides  should  have  adjustable  bot- 

tom guides  of  bronze  so  that  the  metal  will  not  seize  or 

satisfactory,  but  several  passes  are  needed  to  bring  the 
bars  flat.  The  principle  of  straightening  is  to  curve  the 
bar  in  one  direction  on  the  first  pass,  turn  it  upside  down 
and  remove  the  curve  in  the  further  successive  passes  re- 

quired. Obviously,  a  five  or  seven-roll  machine  is  simply 
a  combination  of  three-roll  straighteners  in  series,  and  tJie 
operation  may  be  done  in  one  pass  in  such  a  machine. 
The  rolls  are  set  to  remove  the  greatest  kink  in  the  bars, 
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tear.  The  side  guides  may  be  of  caist  iron  or  steel  with 
hard  steel  wearing  plates. 

Preliminary  to  overhauling,  the  bars  must  be  straight- 
ened so  that  they  will  lie  flat  on  the  table  of  the  over- 

hauling machine.  The  straightening  is  done  with  a  set 
of  rolls,  the  upper  and  lower  rolls  being  staggered  as 
shown  in  Fig.  5.  The  number  of  rolls  required  depends 
in  the  thickness  of  the  metal  and  degree  of  flatness  re- 

ired.     For  many  purposes  a  three-roll  straightener  is 

and  small  variations  in  thickness  have  no  effect  other 
than  increasing  the  driving  power  required.  Derived 
from  some  experience  with  two  different  types  of  ma- 

chines, the  following  points  should  be  considered  in  select- 
ing a  straightener.  All  rolls  should  be  driven — that  is, 

no  idler  rolls;  rolls  should  be  as  small  in  diameter  as 
possible  consistent  with  strength  for  the  work  to  be  done, 
rolls  should  be  set  on  close  centers  horizontally — that  is, 
within  %  in.  of  the  diameter;  the  housings  should  be 
such  that  a  broken  roll  may  be  removed  and  replaced 
without  tearing  down  the  machine;  a  parallel  adjusting 
device  should  be  attached  to  the  adjusting  screws  so  that 
the  rolls  may  be  set  parallel,  quickly  and  accurately ;  and 
the  power  should  be  ample.  On  a  seven-roll  machine  with 
rolls  6%  in.  in  diameter  on  7-in.  centers  about  20  hp. 
was  required.  The  speed  of  the  rolls  varies  from  40  to 
70  ft.  per  min. 

After  straightening,  the  bars  are  stacked  in  front  of  the 
overhauling  machines.  One  of  the  latter  is  shown  in 

Fig.  6.  It  is  simply  a  light,  high-speed,  draw-cut  shaping 
machine  adapted  to  the  special  requirements  of  removing 
the  surface  metal  from  the  sides  of  the  bars.  The  tool  is 

provided  with  a  cam  lift  for  the  reverse  stroke.  The  ma- 
chines described  run  at  200  r.p.m.  and  have  a  9-in.  stroke 

of  which  about  7%  in.  is  effective,  the  loss  being  due  to 
the  cam  action.  The  table  slides  in  both  directions  hori- 

zontally on  rollers,  and  is  moved  by  hand.  The  entire 
table  and  rails  are  raised,  and  the  work  fed  to  the  tool. 
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by  a  foot  lever  that  enables  the  operator  to  vary  the  pres- 
sure against  a  stop  and  thus  obtain  a  slight  variation  in 

depth  of  cut.  The  metal  removed  is  from  0.020  in.  to 

0.040  in.  in  thickness.  The  tools  are  of  high-speed  steel 
%xli4  in-  in  section,  and  are  held  in  a  special  holder. 

The  bars  should  be  overhauled  all  over,  and  for  this 
reason  the  method  of  holding  them  on  the  table  of  the 
machine  is  important.  The  clamps  provided  with  the 
machines  described  would  not  permit  the  tool  to  pass 
over  the  end  of  the  bar,  therefore  a  special  device  shown 
in  Fig.  7  was  designed.  In  this  the  pull  of  the  tool  makes 
the  jaws  bite  into  the  brass  and  holds  them  more  firmly. 
The  bars  are  then  turned  end  for  end  to  clean  up  the 
portion  covered  by  the  front  clamp.  Just  now  we  are 
making  a  new  style  of  front  clamp  so  that  the  metal  not 
overhauled  will  be  less  than  i/o  in.  in  length  and  tlius 
make  the  reversing  of  the  bars  unnecessary.  The  tool 
could  not  pass  over  the  front  end  of  the  bar  without 
danger  of  tearing  it  loose  from  the  table  or  wrecking  the 
machine. 

After  overhauling,  the  bars  are  inspected,  after  which 

they  may  be  returned  to  the  operator  for  proper  machin- 
ing, rejected  as  scrap,  or  passed  to  the  running-down  rolls. 

The  operators  arc  provided  with  gage  chisels  for  removing 
defects  deeper  than  the  average  cut  of  the  tool.  As  the 
bars  are  marked  plainly  on  the  ends  with  the  number  of 
the  caster,  it  is  a  simple  matter  to  keep  a  record  of  the 
scrap  of  each  caster.  In  many  instances  it  is  necessary 
to  cut  off  only  an  end  of  a  bar  as  scrap. 

The  overhauling-machine  operators  are  paid  on  a  piece- 
rate  basis  of  from  21/2  to  4c.  per  bar,  depending  upon 
material  'and  size  of  bar,  irrespective  of  mill  variations 
from  nominal  length.  The  output  per  machine  should 
average  ten  to  fourteen  bars  per  hour,  overhauling  all 
over. 

After  inspection,  the  bars  are  taken  to  the  rolls  for 
running  down,  which  reduction  is  accomplished  in  three 
or  four  passes,  reducing  the  metal  to  a  suitable  thickness 
for  finishing.  This  work  is  done  on  the  first  set  of  rolls, 
known  as  the  breaking-down  rolls.  The  bars  are  sorted 
out  into  wagon  loads  of  sixty  bars,  which  load  is  used  as 
a  unit  quantity  of  metal  until  it  has  reached  the  finished 
stage. 

The  run-down  bars  gage  within  about  0.020  in.  of 
the  same  size,  but  vary  somewhat  in  temper  or  hardness. 
Therefore  in  order  to  facilitate  finishing  the  bars  are 
annealed.  In  this  case  the  annealing  is  done  to  bring  all 
the  metal  into  the  same  condition  as  regards  temper  and 
not  because  the  metal  is  too  hard  to  allow  further  reduc- 

tion without  splitting  or  cracking.  For  it  is  evident 
from  previous  discussion  of  rolling,  that  if  the  bars  are 
of  the  same  degree  of  hardness  or  softness  and  about  the 
same  thickness,  they  can  be  finished  to  dimension  without 
sorting  and  with  the  least  number  of  passes.  After  an- 

nealing the  bars  are  pickled  to  remove  scale  and  are  then 
ready  for  the  finishing  rolls.  The  annealing  and  pickling 
will  be  discussed  later.  The  finishing  roll  stand  is  prac- 

tically the  same  as  the  breaking-down  roll  stand  with  the 
exception  that  the  rolls  run  at  a  higher  speed,  as  previ- 

ously mentioned.  The  rolls  are  ground  once  or  twice  a 
week  as  required,  the  smooth  surface  being  obtained  by 
traversing  the  rolls  with  a  stick  fitted  to  the  curve  of  the 
upper  and  lower  rolls,  using  a  mixture  of  No.  60  emery 
and  oil.  This  operation  usually  requires  three  or  four 
hours. 

A  scheme  of  reduction  for  one  grade  of  cartridge  brass 
is  as  follows : 

Inches 

Cast  bar      1.000  ±  0.020 
Breaking    down        0.750  ±  0  01.5 
Running  down       0.650  ±  0.012 
Running  down       0.550  ±  'J.OIO 
Running   down       0.450  ±  0.008 

Anneal 
Finishing       0.384  ±  0.005 
Finishing       0.374  +  0.003 
Finishing       0.368  -_■:  O.OOII Anneal 

In  the  last  pass  on  finishing,  the  bars  are  sorted  into 
lots  of  tlie  same  sis^e  covering  a  range  of  variation  of  not 
more  than  0.002  in.  Each  lot  is  then  rolled  to  finish  gage 

at  one  setting  of  the  rolls,  a  different  setting  being  deter- 
mined for  each  lot. 

Commercial  brass  is  usually  listed  under  grades  of 
temper  or  hardness  as  follows : 
Dead  soft       Soaked  after  annealing 
Soft       Annealed 
Half  hard        Rolled  from  soft — 2  to  Sf^  numbers 
Hard         Rolled  from  soft — 4  numbers 
Spring        Rolled  from  soft — 6  numbers 
Hard  spring      Rolled  from  soft — 8  numbers 

The  notation  added  indicates  the  method  by  which  the 
different  tempers  are  produced.    The  soaking  is  holding 
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the  metal  at  the  temperature  of  annealing  for  about  eight 
to  ten  hours.  The  majority  of  flat  brass  used  is  under 

1/2  in.  in  thickness  and  usually  comes  within  the  range 
of  the  Brown  &  Sharpe  gage.  To  produce  the  tempers 
listed,  a  reduction  from  soft  metal  by  the  number  of  gage 
sizes  or  numbers  given  starting  at  any  size  is  required. 

As  is  well  known,  working  brass  by  rolling,  hauimering, 

etc.,  hardens  it,  increasing  its  tensile  strength  and  de- 
creasing its  ductility.  This  condition  is  removed  by 

annealing  or  heating  the  brass  to  a  definite  temperature 
that  produces  changes  in  the  crystalline  structure  of  the 
metal  and  a  condition  of  softness,  depending  upon  the 

temperature  reached.  Microscopic  examination  shows 
that  the  fine  crystallization  of  the  hard  metal  is  changed 

to  a  coarse  crystalline  structure.  The  term  "temper"  is 
used  to  describe  tlie  varying  conditions  of  hardness  of  the 
metal.  As  mentioned  before,  brass  is  annealed  in  many 

cases  to  facilitate  rolling*  to  gage  and  not  because  the 
metal  is  too  brittle. 

As  proper  annealing  depends  mainly  upon  the  tem- 
perature reached,  it  follows  that  the  furnace  must  have 

an  even  temperature;  that  the  metal  must  be  so  dis- 
posed as  to  ab.sorb  boat  and  increase  in  temperature  at 

the  same  rate  in  all  the  bars,  and  that  there  should  be  a 



August  24,  11)16 AMERICAN    MACHINIST 

335 
reliable  method  for  determining  the  temperature  in  all 
parts  of  the  furnace. 

The  furnaces  generally  used  are  of  the  muffle  type, 
using  gas,  coal  or  oil  as  fuel.  A  usual  size  is  about  6  ft. 
6  in.  wide,  33  ft.  long  and  3  ft.  high,  so  that  three  pans 
6x10  ft.  may  be  used  in  tandem.  The  annealing  pan 
used  is  shown  in  Fig.  8.  These  are  coupled  together  by 
j)an  hooks  shown  in  Fig.  9.  The  metal  is  loaded  on  the 
pans  in  the  rear  of  the  furnace  and  pulled  in  by  a  motor- 
driven  winch  placed  in  front  of  the  furnace.  This  winch 
also  is  used  to  pull  out  the  loads.  In  ordinary  work  the 
bars  are  piled  flat  on  the  pans,  but  as  the  specifications 
for  cartridge  brass  require  close  limits  in  tensile  strength 
and  elongation,  the  annealing  must  be  more  than  usually 
accurate,  and  in  order  to  secure  even  heating  the  bars  are 
set  on  edge  on  a  fixture  shown  in  Fig.  10.  For  anneal- 

ing 67  to  33  per  cent,  brass  to  secure  a  minimum  tensile 
strength  of  43,500  lb.  and  a  minimum  elongation  of  57 
per  cent,  in  four  inches,  a  temperature  of  about  1,250 
deg.  is  sufficient,  keeping  the  metal  in  the  furnace  for 
the  time  required  to  bring  the  metal  to  an  even  heat  all 

I       I 

s   < 

>l3't<6'>>  li'ori//.., t— I   i—^   1- 

r,g.9 

,«i 

,  MACHINE  sre^L 
I  Machine- steel  pins  are  inserhdin  fhe  holes  nhen  in  use-' 

J^ 

PIG.   9. 
Fig.lO 

PAN  HOOK.      FIG.   10.    FIXTURE  FOR 
HOLDING  BARS 

^^over.  This  is  best  determined  directly  by  the  color  or 
by  a  pyrometer  working  on  the  radiation  principle.  The 
points  of  thermo-couple  pyrometers  are  not  always  the 
same  temperature  as  the  metal  and  each  may  be  affected 
differently  by  currents  of  gases  in  the  furnace.  The 
length  of  time  the  metal  is  exposed  to  a  constant  tempera- 

ture does  not  seem  materially  to  affect  the  strength  of 
the  metal,  at  least  for  small  differences  of  an  hour  or 
two.  Usually,  however,  the  temperature  continues  to  run 
up  after  the  firing  of  the  furnace  has  stopped  and  thus 
the  condition  of  constant  temperature  is  not  realized. 
Quenching  or  cooling  slowly  does  not  seem  appreciably  to 
affect  the  strength  of  the  metal. 

The  annealed  metal  has  a  slight  scale  on  it  that  nmst 
be  removed  before  finishing.  This  is  done  by  dipping  the 
bars  in  a  pickle  solution  of  10  to  15  per  cent,  sulphuric 
acid.  Acid  and  water  are  added  each  day  to  make  up  the 
strength  of  the  solution  and  to  replace  the  drip  loss  on 
each  bar.  The  acid  acts  more  quickly  and  effectively  if 
heated  by  a  steam  coil  to  about  150  deg.  F. 

The  concentration  of  copper  sulphite  in  the  solution 
should  be  checked  frequently,  for  when  it  is  high  a  large 
amount  of  acid  will  be  required  and  there  is  a  tendency 
under  certain  conditions  to  plate  out  copper  on  the  bars. 

This  is  especially  objectionable  when  pickling  the  finished 
metal  after  final  annealing. 

Metal  is  rarely  handled  in  bar  form  longer  than  18 
ft.  as  greater  lengths  are  coiled.  Tanks  about  4  ft.  wide, 
20  ft.  long  and  2  ft.  6  in.  deep  are  standard.  Timber  such 
as  cedar,  yellow  pine,  etc.,  in  finished  planks  3  in.  thick 
mortised  and  bolted  together  with  I/2  in-  iron  stud  bolts 
is  usual  construction.  The  acid  tank  is  lined  with  %  in. sheet  lead. 

The  method  of  dipping  the  bars  varies  with  the  crane 
facilities.  Excellent  work  has  been  done  by  pickling 
each  load  of  sixty  bars  in  slings  made  of  brass  bars  bent 
up  for  this  purpose.  A  ten-ton  crane  picks  up  the  load 
from  the  furnace  front  and  carries  it  directly  to  the  acid 
tub.  An  immersion  of  ten  or  fifteen  minutes  should  be 
sufficient  to  clean  the  bars  to  a  bright  yellow,  free  from 
scale  or  discoloration.  Afterward  the  load  is  rinsed  in 

two  tubs  of  clear  water — the  latter  preferably  hot  to  as- 
sist in  drying.  The  water  from  the  second  tub  is  led 

through  an  overflow  into  the  first.  The  bars  are  dried  by 
covering  with  sawdust  that  is  then  removed  by  brushes. 
Machines,  with  power-feed  rolls,  can  dry  the  bars  quickly 
and  far  more  cheaply  than  any  other  method.  The  metal 
is  now  loaded  on  a  wagon  and  taken  to  the  pressroom  for blanking. 

In  general,  good  results  may  be  obtained  if  the  general 
foreman,  rollers  and  furnace  foreman  are  of  the  type 
of  skilled  workmen,  the  rest  of  the  help  required  being 
common  unskilled  labor  broken  into  the  nature  of  the 

work.  A  breaking-down  mill  requires  a  roller  and  three 
helpers;  a  finishing  mill,  a  roller  and  four  helpers;  the 

furnaces,  two  furnacemen  and  necessary  helpers,  depend- 
ing upon  the  volume  of  the  work  and  facilities  for  hand- 

ling it;  pickling  tubs,  foreman  and  necessary  laborers; 
overhauling  machines,  one  operator  per  machine. 

As  regards  production,  no  data  of  value  can  be  given 
as  the  quantity  of  work  required  to  produce  each  of  the 
numerous  standard  sizes  and  grades  of  flat  brass  varies 

greatly  and  does  not  permit  of  generalization  here.  With 
the  equipment  described,  it  is  possible  to  finish  1 ,500,000 
lb.  of  cartridge  metal  per  month,  working  sixty  hours  per 
week  with  smooth  operation. 

In  conclusion,  the  field  for  the  investigation  of  rolled 

copper-zinc  alloys  to  determine  accurately  the  properties 
of  each  permutation  of  such  factors  as  chemical  composi- 

tion, kind  of  impurities,  percentage  of  impurities,  total 
percentage  of  reduction,  number  of  passes  to  obtain  given 
reduction,  temperature  of  annealing,  time  of  annealing, 
temperature  gradient  in  annealing,  manner  of  cooling, 

etc.,  seems  almost  limitless  and  the  results  of  such  in- 
vestigations are  of  inestimable  value  to  the  general  fund 

of  engineering  knowledge. 

Frec&tuitioB%s  in  Cs^stin^f  Metal 
PatteiPEis 

Patterns  cast  in  metal  are  required  to  have  a  good  sur- 
face. To  secure  this  care  must  be  taken  not  to  have  the 

metal  too  hot.  The  molds  can  be  of  green  sand  lightly 
rammed,  but  should  be  as  dry  as  possible  for  proper  work- 

ing. If  such  a  mold  is  poured  with  metal  too  hot,  one 
or  other  face  will  be  bad.  The  metals  usually  employed 
for  patterns  can  be  cast  at  a  relatively  low  temperature, 
and  in  fact  should  be  so  cast  in  order  to  get  the  best 
results. — Brass  World. 
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If  anyone  doubts  the  existence  of  tlie  all-around 
machinist  of  the  older  day,  he  has  only  to  visit  a  few 
such    shops    as    that    illustrated    herewith.      The    work 
handled    varies    from machines    to    the    steam 

A  SMALL  LOUISIANA  REPAIR  SHOP 

tractors  shown,  with  automobiles  and  centrifugal  pumps 
stuck  in  between. 

The  equipment  consists  for  the  most  part  of  a  small 
lathe,  a  vertical  drilling  machine  and  the  usual  equip- 

ment of  drills,  taps  and  reamers  of  all  sizes  likely  to 
be  needed.  The  shop  is  in  Jennings,  La.,  and  the  man 
who  handles  any  job  that  comes  along  is  Harry  H.  Eaton, 
whose  name  appears  on  the  sign. 

'0. 

By  p.  C.  Little 

It  is  generally  concluded  that  the  American  machine 
industry  will  enter  considerably  into  the  economic  up- 

building of  Europe  after  the  war.  Therefore,  manufac- 
turers would  do  well  to  become  fully  conversant  with 

what  European  buyers  require,  at  the  same  time  realizing 
what  criticism  the  machines  are  subject  to  in  the  eyes 
of  the  buyers. 

The  writer  during  the  past  two  years  has  inspected  an 
enormous  quantity  of  material  for  foreign  governments 
and  is  familiar  with  manufacturing  conditions  in  this 
country  and  in  Europe.  Therefore,  knowing  the  opinions 
of  many  European  buyers  regarding  American  products, 
it  is  desired  in  this  article  to  set  forth  a  few  defects 

covering  chiefly  the  finish  and  appearance  of  the  machine, 
defects  that  the  American  manufacturer  desiring  export 
business  would  do  well  to  avoid  and  correct. 

European  engineers  admire  the  efficient  quick- 
production  methods  in  force  at  our  plants  and  also  our 

designs,  but  candidly  detest  the  carelessness  of  the  work- 
men which  is  prevalent  in  many  factories.  This  careless- 
ness at  present  is  unfortunately  greater  because  of  capacity 

business,  which  has  meant  breaking  in  numbers  of  "green 

hands." 
Very  few  makers  seem  to  realize  the  importance  of 

having  bolts  of  sufficient  length  to  protrude  beyond  the 
outside  of  the  nuts,  or  even  of  having  them  flush.  At  the 
plants  where  the  writer  has  visited  it  is  an  exception  to 
find  this  point  free  from  criticism.     It  is  no  more  ex- 

pensive to  make  and  fit  up  bolts  of  correct  lengths;  and 
manufacturers  should  realize  that  this  defect,  which,  it  is 

surprising  to  find,  is  considered  only  trivial  by  many,  is 
almost  a  cardinal  sin  to  a  European  engineer. 

Extreme  care  should  be  taken  to  see  that  grease  cups 
and  oil  cups  are  well  threaded  in  place 
and  that  cotter  pins  are  opened.     Riv- 

eting, especially  in  the  automobile  in- 
dustry,   is     not    done    according    to 

European  standards.     The  writer  has 
been  surprised  to  find  how  many  con- 

cerns are  riveting  cold  the  rivets  as 
large  as  %  in.  in  diameter,  which  can 
only  result  in  a  poorly  finished  head.  It 
is   admitted  that  in  many   ca.ses   the 

above  defects  do  not  prevent  the  ma- 
chine from  giving  entirely  satisfactory 

service  and  in  many  cases  only  affect 
the  appearance  of  the  machine;   but 
surely  it  is  worth  while  correcting  such 
details,  which  certainly  entail  no  extra 
expense.    To  sell  goods  and  keep  them 
satisfactorily  sold,  a  manufacturer  must 
give  the  purchaser  what  he  requires  or 
even  demands,  and  it  is  a  certain  fact 

that  the  European  purchaser  considers  the  clean  finish 
and  appearance  of  a  machine  to  be  absolute  requirements. 

One  word  about  packing  material:  Do  not  let  a  ma- 
chine or  part  leave  the  factory  with  even  a  suspicion  of 

rust.     If  parts  do  rust  during  production,  do  not  try 
to  cover  this  up  by  coating  with  heavy  oil,  but  clean 
thoroughly  and  then  oil.    Heavy  oil  and  grease  are  cheap 
and  should  be  used  liberally  in  the  shipping  room.    Some 
time  ago  the  writer  received  instructions  from  Russia 

which  translated  literally  said,  "Grease  must  be  applied 

more  than  sufficiently." 
Rigid  inspection  will  do  much  to  insure  a  clean-looking 

machine,  if  the  inspection  starts  in  the  foundry  and  ends 
when  the  machine  is  crated. 

Macfciisaist  ©r  DrafftssxaaKa? 
By  A.  D.  .MuxDY 

Whenever  this  subject  comes  up  for  discussion,  I  feel 

compelled  to  a,sk  this  question,  Would  the  average  ma- 
chinist be  any  more  successful  than  the  average  draftsman 

if  he  should  enter  that  field  of  endeavor  ?  Does  the  aver- 
age machinist  use  any  better  judgment  than  the  average 

draftsman?  I  am  of  the  opinion  that  he  does  not,  and 

good  judgment  is  one  of  the  chief  essentials. 
Now  there  are  expert  mechanics  who  can  lay  out  a 

complete  set  of  cams  and  tools  for  the  automatic  screw 
machines,  or  a  set  of  dies  for  the  manufacture  of  some 

article,  or  who,  when  given  the  requirement*,  can  develop 
a  special  machine.  These  no  doubt  would  make  excellent 
draftsmen ;  but  these  men  are  too  scarce  to  be  spared 
from  the  shop,  and  they  command  salaries  that  compare 
favorably  with  those  paid  in  the  drafting  office.  They  also 
enjoy  a  freedom  of  design  which  would  not  be  allowed  in 
many  drafting  offices.  The  main  thing  that  is  requested 
of  them  is  results. 

One  thing  which  I  have  observed  is  that  when  one  is 

devoting  all  of  one's  energy  to  produce  a  machine  that  will 
give  certain  movements  or  series  of  movements  he  is  apt 
to  overlook  certain  elements  of  construction. 
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©relE^im  Trs\d©  iim  Ms^cMime  Tools 
'^rimig  Fiscal  YeaFp  I19I15 

By  Ludwiq  W.  Schmidt 

I 

iSYNOPSIS — A  group  analysis  of  American 
machine-tool  exports,  according  to  value,  absorbed 
by  the  various  markets.  Compared  with  preceding 
years,  there  has  been  a  great  rearrangement  of  the 
different  countries.  In  general,  the  change  outside 
of  Europe  has  not  been  at  all  satvif actor y. 

The  value  of  statistics  as  an  aid  to  industrial  develop- 
ment lies  in  the  help  given  by  compiled  figures  to  estimate 

the  present  and  future  tendencies  of  the  markets.  Most 

statistics  compiled  by  governmental  agencies  unfortunately 
fail  to  give  the  necessary  aid,  either  by  attempting  too 
much  or  by  being  published  too  late  to  be  of  any  material 
use  to  the  manufacturer  or  dealer.  So  the  publication 
in  the  middle  of  June,  1916,  of  the  export  and  import 
figures  of  the  United  States  for  the  fiscal  year  1915, 
covering  the  period  July  1,  1914,  to  June  30,  1915,  is 
much  too  late  to  be  of  any  assistance  or  value  to  a  manu- 

facturer who  needs  more  than  the  few  facts  given  in  the 
monthly  statements.  To  offset  this  deficiency  I  made 
for  the  American  Machinist  during  the  last  year  an  esti- 

mate of  the  actual  trade  in  machine  tools  with  several  of 

the  most  important  markets.  While  this  estimate  was 
out  a  few  thousand  dollars  of  the  actual  values  exported, 
nevertheless  the  figures  gave  to  all  those  interested  a  fairly 
correct  statement  of  the  trade  done. 

The  figures  then  obtained  are  given  below  beside  the 
actual  amounts  now  shown  by  the  official  report  of  the 
Bureau  of  Foreign  and  Domestic  Commerce. 

Estimated  Corrected 
Values  Values 

France   '.    S  8,695,826  1  Official,      taken England    12,294.801  [  from    monthly 
Germany    121,756  J  statements 
Russia  in  Europe    2,113,000  $2,123,195 
Italy    515,000  511,134 
Austria-Hungary    25,000  24,256 
Denmark    245.000  247,244 
Netherlands    80,000  79,403 
Nor»-ay    210,000  211,640 
Sweden    625,000  621.458 
Spain    105,000  98,693 

Even  with  the  handicap,  however,  of  having  to  deal 
with  such  stale  figures  many  matters  of  interest  may  be 
read  out  of  the  full  statement  now  published.  Naturally 
a  considerable  change  in  the  trade  relations  between  this 
country  and  other  markets  could  have  been  expected,  and 
the  results  have  shown  how  correct  these  expectations 
have  been.  A  close  study  of  the  export  figures  for  the 

year  1914-1915,  which  is  practically  the  first  year  since 
the  outbreak  of  the  P^uropean  War,  also  brings  out  very 
clearly  a  peculiar  steadiness  in  the  demand  for  American- 
made  machine  tools  that  possibly  may  astonish  those  who 
thought  that  these  machines  had  been  regarded  by  the 

world's  market  as  something  like  a  luxury.  It  is  there- 
fore well  worth  while  to  deal  with  a  few  of  the  facts 

brought  out  by  the  Government  statistics,  and  also  to 
draw  from  them  such  conclusions  as  may  be  of  general 
interest. 

Naturally,  in  contemplating  figures  that  have  been  pro- 
duced by  so  elementary  au  event  as  the  European  War, 

one  feels  inclined  to  draw  comparisons  with  former  years. 

Such  comparisons,  when  made  for  each  individual  market 
or  country,  are  often  astonishing  and  make  interesting 
reading;  but  they  tend  also  to  give  an  entirely  wrong 
picture  of  the  actual  economic  movement  that  has  taken 
place.  One  or  the  other  country  began  to  buy  under  the 
pressure  of  economic  necessity  larger  quantities  than 
usual,  a  thing  that,  of  course,  has  happened  to  a  great 
extent  since  the  outbreak  of  the  war.  But  it  is  the 
economic  movements  in  the  great  groups  of  foreign  buyers 
that  finally  must  instruct  the  reader  as  to  the  real  force 
of  events.  In  dealing  therefore  with  the  exports  of 
American  machine  tools  during  the  first  year  of  the  war, 
and  the  changes  that  have  taken  place,  the  method  of 
grouping  the  markets  according  to  their  buying  power 
has  been  taken  and  Table  1  was  prepared. 

Pacts  Brought  Out  by  the  Grouping  in  Table  1 

This  grouping  at  once  brings  out  an  outstanding  fact. 
For  the  first  time  since  America  has  started  to  export 
machine  tools  there  have  been  two  markets,  each  able  to 
consume  more  than  $4,000,000  worth  of  these  machines. 
England  has  moved  to  that  high  mark  from  her  former 
solitary  position  in  the  group  of  countries  buying  between 
$3,000,000  to  $4,000,000  worth.  France  has  made  even  a 

larger  jump,  coming  up  from  those  countries  buying  from 
$1,000,000  to  $2,000,000  worth.  On  the  other  hand, 
Germany,  which  formerly  belonged  among  the  leading 
customers  for  American  machine  tools,  has  dropped  to 
those  buying  less  than  $200,000  worth.  Eussia  moved 
up  one  grade,  from  $1,333,644  to  $2,123,195.  Canada, 
while  buying  more,  remained  among  those  markets  buy- 

ing machine  tools  to  the  value  of  $1,000,000  to  $2,000,- 
000,  while  Australia,  another  British  dependency,  dropped 
from  that  group  to  the  one  buying  from  $200,000  to 

$500,000  worth. 
The  change  in  the  position  of  Germany  and  Bel^um, 

the  latter  dropping  to  the  group  of  $20,000  to  $50,000, 
can  be  explained  by  the  fact  that  the  changes  were 
brought  about  by  the  war.  But  there  is  a  less  satisfactory 
explanation  for  the  sudden  decline  from  Australia.  A 
loss  of  business  of  more  than  $1,000,000  in  what  was 

practically  a  peace  market  gives  reason  for  thought. 
An  early  knowledge  of  this  state  of  affairs  might  have 
induced  an  interested  American  manufacturer  to  try  his 
luck  in  that  market.  Especially  as  it  was  a  time  when 
manufacturing  in  Australia  should  have  been  good  owing 
to  lack  of  competition  from  abroad. 

Both  Sweden  and  Italy  have  risen  from  the  $200,000  to 
$500,000  group  to  the  $500,000  to  $1,000,000  group, 
while  Austria-Hungary,  which  had  belonged  formerly 
to  the  same  group,  has  gone  with  those  countries  buying 
from  $20,000  to  $50,000  worth. 

Great  and  unsatisfactory  changes  took  place  in  that 
group  of  countries  buying  American  machine  tools  to  the 
value  of  $100,000  to  $200,000  yearly.  Nearly  all  the 
countries  formerly  belonging  to  that  group  have  gone  out 
of  it  and,  unfortunately,  have  dropped  below.  Only  Cuba 
remains,  losing  roughly  $46,000.     The   Netherlands  is 
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now  among  those  countries  buying  from  $50,000  to 
$100,000  worth,  as  also  are  Spain,  Brazil  and  Japan, 
while  Argentine  has  dropped  still  lower.  How  much  the 
war  has  disarranged  our  former  business  connections  is 
best  realized  when  we  see  Germany  now  classed  with  the 
countries  just  mentioned. 

With  the  exception  of  the  great  progress  made  in  the 
sales  to  Denmark,  little  of  real  importance  seems  to  have 
TABLE  1. EXPORTS  OF  AMERICAN  MACHINE  TOOLS  ACCORDING 

TO  BUYING  CAPACITY  OF  MARKETS 

1913-1914 1914-1915 
Over  $4,000,000  woith: 

None England    $12,294,801 
Fiance         8,659,826 

Less  than  $4,000,000  and  over  $3,000,000  worth: 
England      ...$3,178,630        None 

Less  than  $3,000,000  and  over  $2,000,000  worth: 

Germany    $2,107,240        European  Russia       $2,123,195 
Less  than  $2,000,000  and  over  $1,000,000  worth: 

France    $1,771,.525        Canada       $1,813,188 
European  Russia       1,333,644 
Canada       1,199,356 
Australia        1,316,952 

Less  than  $1,000,000  ar.d  o\er  $500,000  worth: 
Belgium        $552,531        Italy   

Sweden   

Less  than  $500,000  and  o  e:  $200,000  worth: 

Austria-Hungary        $268,010        Denmark   
Italy          421,603        Norway   
Swedea         310,613        Russia  in  Asia   

.Australia   

Less  than  $200,000  ar.d  over  $100,000  worth: 
Netherlands    $186,756 
Spain    111,686 
Cuba    146,596 
Argentina    109,836 
Brazil    115,974 
Japan    120,166 

Less  than  $100,000  and  o.er  $50,000  worth: 

Germany . 
Cuba   

Norway . 
Mexico. . 
Chile. . . . 

$92,729 
74,706 
85,168 

Netherlands. 

Spairi   Switzerlai  d. 
Brazil   

Japan   

Less  than  $50,000  and  o.e.-  $20,000  wo.th: 
Denmark   
Finland   
Switzerland   
Panama   
Peru   
Uruguay   
Dutch  East  India, . . . 
New  Zealand   
British  Kouth  Africa. 

$48,204 
35,934 
22,627 
35,210 
35,294 
20,612 20,216 
36,260 

28,822 

Austria-Hungary . 
Belgium   
Mexico   
Argentine   
Chile   
Peru   
China   
British  India   
New  Zealand   
South  Africa   

Less  than  $20,000  and  over  $10,000  worth: 
Colombia   
China   
British  India   
Straits  Settlements, 
Philippines   

$16,838 
17,668 
17,953 
18,930 
10,266 

Less  than  $10,000  and  o ,  er  $5,000  worth: 
Bulgaria    $8,173 
Portugal    8,903 
Bolivia    9,896 
Ecuador    5,077 
Japanese  China    6,909 

Less  than  $5,000  wo;th: 
Roumania    $3,329 
Azores    416 
Gibraltar    10 
Greece    548 
Malta    965 
European  Turkey    1,911 
Bermuda    131 
British  Honduras    435 
Costa  Rica    2,602 
Guatemala    4,312 
Honduras    110 
Nicaragua    1,104 
Salvador    2,108 
Newfoundland    958 
Jamaica    755 
Trinidad  and  To'  ago. . . .  1,445 
Dominica    2,990 
Dutch  West  indies    31 
Haiti    125 
British  Guiana    61 
Paraguay    237 
Venezuela    4,950 
Small  j      British       Indies 

Possessions    689 
Hong  Kong    680 
Russia  in  Asia    1,381 
Siam    1,449 
Turkey  in  Asia    1,468 
British  Oceania    309 
British  West  Africa    557 
British  East  Africa    300 
Eg>pt    2,839 
German  Africa    308 
Portuguese  Africa    4,523 

Colombia . . 
Philippines. 

Honduras   
Venezuela   
Japanese|China. . . 
Portuguese  Africa. 

Roumania   
Azores   
Gibraltar   
Greece   
European  Turkey   
Permuda   
British  Honduras   
Costa  Rica   
Guatemala   
Nicaragua   
Salvador.   
Newfoundland   
Jamaica   
Trinidad  and  Tobago. . . 
Dominica   
Dutch  West  Indies   
British  Guiana   
Small      British      Indies 

Siam   
Turkey  in  Asia   
British  Oceania   
British  West  -Africa. . . . 
Egypt   
German  Africa   
Finland   
Portugal   
Danish  West  Indies. . . . 
French  West  Indies. . . . 
Bolivia   
Ecuador   
Uruguay   
Aden   
Straits  Settlements   
French  Africa   

$511,134 621,458 

$247,244 211,640 
365.389 

282,480 

$121,756 
100,507 

$79,403 98,693 
57,403 
55,106 

86,166 

$24,256 34,416 

37,.530 
25,700 
28.430 31.631 

25.321 23,700 
21,679 

29,917 

$11,572 
13,640 

$5,418 
6,975 
6,559 
8,072 

$1,200 272 
200 
779 
210 
SO 

273 
48 

294 
449 

36 
519 
333 
300 

4,315 

15 

163 

450 
354 

4,529 205 

2,153 

69 

860 

2.784 

1,612 

12 

250 
291 

3,567 

1,845 

125 

3,514 
500 

happened  among  the  lesser  customers  of  American  machine 
tools.  As  an  unpleasant  feature  must  be  mentioned  the 

addition  of  many  countries  to  that  group  of  markets  buy- 
ing below  $5,000  worth  each,  among  which  are  Finland, 

Portugal,  Ecuador,  Uruguay  and  the  Straits  Settlements. 
The  trade  with  individual  countries,  however,  cannot 

be  regarded  as  the  only  guide  for  a  study  of  the  business 
of  the  machine-tool  industry  as  indicated  by  the  exports. 
The  conditions  of  the  different  groups  also  will  have  to 

be  taken  into  consideration.  In  this  re.spect  the  follow- 
ing figures,  showing  the  development  of  the  exports  to 

the  different  larger  units  of  the  world,  may  be  of  interest: 
1913  to  1914 

Europe    $10,525,897 North  America 
South  America. 
Asia   
Oceania   
Africa   

1,472,994 403,943 207389 

1,363,787 37,349 

1914  to  1915 

$25,129,282 
1,969358 

165,2'<0 

538.946 
318.011 

The  great  advance  in  the  sale  to  Europe  has  been  no 
surprise  to  those  who  know  the  trend  of  business;  but 
the  loss  of  business  to  those  markets,  which  by  the  nature 
of  things  could  not  be  affected  much  by  the  war,  although 
no  surprise  to  those  who  have  watched  the  market  during 

that  first  year  of  the  war,  seems  to  have  been  avoidable- 
Viewed  in  buying  grou]5s,  according  to  the  amount  of  the 

orders,  the  first  year  of  the  war  has  increased .  the  pre- 
dominance of  the  large  buying  group  over  the  group 

buying  below  $200,000  worth.  The  dropping  out  of 

Germany  from  among  the  large  buyers  has  had  no  in- 
fluence at  all,  as  it  has  been  offset  by  the  increasing  or- 

ders that  came  from  England  and  France.  Viewing  the 

groups  with  a  buying  power  below  $500,000  we  find  that 
the  orders  securecl  inthe  group  from  $200,000  to  $500,000 
show  in  its  total  only  a  small  change.  On  the  other  hand, 

that  group  ranging"  from  $100,000  to  $200,000  shows  a heavy  loss.  As  already  explained,  this  results  from  a 
reduction  in  the  orders  coming  from  certain  countries 

tliat  now  help  to  swell  the  group  of  markets  buying  be- 
tween $50,000  to  $100,000  worth. 

So  the  fact  that  tlie  exports  of  machine  tools  during 

the  first  year  of  the  war  rose  from  $14,011,359  to  $28,- 
162,968  unfortunately  is  not  all  a  cause  for  joy,  quite 
apart  from  the  fact  that  50  per  cent,  of  the  increase  at 

least  has  to  be  set  down  as  the  result  of  unhealthy  eco- 
nomic conditions. 

Import  of  Machine  Tools  Into  the  United  States 

Turning  to  the  import  side,  figures  are  given  for  the 
first  time  for  the  year  1914  to  1915.  No  comparison 
with  former  years  is  possible.  Also  the  year  is  one  badly 
suited  to  the  purpose  of  studying  the  sources  of  supply 
for  foreign-built  machine  tools  used  in  this  country. 
Germany,  Belgium,  England  and  Canada  are  given  as 
the  most  prominent  sources. 

Following  are  the  specified  figures: 

Imported  from  1914-1915 
Austria-Hungary    $  1,829 
Belgium    31,633 
France    2,902 
Germany    84,211 
Greece    17 
Netherlands    422 
Switzerland    2.380 
England    21,250 

Imported  from  1914-1916 
Scotland    $1,790 
Canada    13,470 
Ho:iduras    25 
Mexioo    45 
Cub.H    89 

Japan    100 AustraUa    262 
British  South  -Africa    61 

Of  the  countries  represented  in  the  foregoing  tabula- 
tion only  Germany,  England,  Belgium,  Canada,  and 

possibly  France,  can  be  called  sources  of  supply.  The 
total  amount  was  only  $160,486.  One  naturally  wonders 
what  it  will  be  after  the  war,  and  what  it  might  have 
been  if  the  war  had  not  interrupted  the  trade. 
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Shrapnel  fuses  and  the  like'  are  extremely  exacting  as 
regards  the  dimensions  of  their  component  parts.  In 
many  eases  the  quantities  to  be  handled  run  into  the 
millions,  and  the  usual  types  of  snap  gages,  though  well 
suited  for  set-ups  and  periodical  checking  of  the  product 
at  the  machines,  prove  extremely  slow  in  handling  the 
final  inspection. 

In  order  to  gage  the  overall  dimensions,  both  maxi- 
mum and  minimum,  of  quite  an  assortment  of  small  parts 

I  have  found  the  gage  here  illustrated  most  satisfactory. 

For  want  of  a  better  title  we  will  call  it  a  "bridge"  gage. 
To  the  best  of  my  knowledge  it  is  new  in  general  shop 
use,  though  I  believe  the  principle  is  old. 

A  small  surface  plate  or  any  true-surfaced  steel  or  cast- 
iron  slab  may  be  used  as  a  platen.     Inserted  in  this  are 

ADJUSTABLE  LIMIT   GAGE 

two  pairs  of  hollow  pillars,  slotted  to  receive  a  pair  of 
thin  parallel-sided  straight-edges.  The  distance  between 
the  surface  plate  and  the  straight-edge  is  controlled  by 
the  micrometer  plugs,  the  straight-edges  being  held 
against  the  plugs  by  springs. 

It  is  quite  obvious  that  if  the  straight  edge'  A  is  set 
to  the  maximum  and  B  to  the  minimum,  any  part  that 
will  pass  under  A  and  refuse  to  pass  under  B  will  be 
within  the  limits. 

It  is  not  necessary  to  go  to  the  refinement  of  design 
here  shown  to  gain  the  same  ends,  as  like  results  can  be 

obtained  by  using  merely  parallels  and  size  blocks,  clamp- 
ing these  to  the  surface  plate  with  C-clamps ;  but  as  we 

had  a  variety  of  parts,  all  well  within  the  scope  of  the 

micrometer  plugs,  the  added  expense  was  more  than  off- 
set by  the  ease  and  accuracy  of  the  setting. 

By  arranging  the  device  on  a  slight  incline  the  parts 

may  be  rolled  or  slid  down  to  the  "bridges,"  and  the 
gaging  will  prove  to  be  extremely  accurate. 

Woonsocket,  R.  I.  John  R.  Anderson. 

'^] 

Mettlhodl  of  ClktuKclfeBKa^  Woe=M  nm 

It  was  required  to  mill  a  tongue  on  50  turned  pieces, 
as  shown  at  A,  Fig.  1.    The  pieces  were  first  turned  in  the 

lathe  to  dimensions  B,  C,  D,  E  and  then  secured  in  tlie 
chucking  device  seen  in  Fig.  2.  Tiiis  consists  of  a  tapered 
collet  to  fit  the  index  head  and  of  a  nut  boreil  out  to  fit 

the  pieces. 
A  pair  of  gang  or  straddle  mills  was  employed  for  tiie 

milling  operation.  The  packing  between  the  cutters  was 
0.099  in.,  a  thousandth  more  than  the  dimension  A.    The 

FIG.    . 
FIG.   t 

CHUCKING   WORK   IN  THE   DIVIDING   HEAD 

table  of  the  miller  was  adjusted  transversely  so  as  to  mill 
off  one  side  of  the  piece  to  the  required  depth  with  the 
outer  side  of  one  cutter.  Then  the  piece  was  run  in  to  its 
proper  position  between  the  cutters,  the  finished  side  just 
clearing  the  first-mentioned  cutter. 

The  graduation  on  the  dial  of  the  feed  screw  was  noted 
to  facilitate  the  operation.  This  lot  of  50  was  turned  out 
in  about  the  same  time,  including  the  making  of  the 
device,  as  a  previous  lot  of  10,  which  had  been  milled 

after  mu(,'h  difficulty,  duo  to  the  pieces  jumping  out  of  the 
vise  while  being  milled.  Walter  Gabriel. 

Newark,  N.  J. 

The  illustrations  show  a  1-in.  solid  pipe-tap  holder 
we  recently  designed  and  made  in  various  sizes.  The 
holder  is  shown  at  A  with  the  tap  d.  In  the  section 
the  tap  has,  for  clearness,  been  removed. 

Our  work  is  such  that  the  taps  are  required  to  do  very 
heavy  duty,  and  therefore  a  frequent  renewal  of  the  tap 
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PIPE-TAP  HOLDER 

is  necessary.  The  tap  holder  was  designed  to  give  a  posi- 
tive drive,  prevent  the  tap  from  pulling  out  at  reversal 

and  afford  a  rapid  means  of  renewal  when  worn. 
The  body  A,  of  machine  steel,  is  first  turned  all  over 

to  fit  a  magic  chuck  or  hole  in  a  turret.  Two  J^-in.  holes 
are  drilled  through  for  the  drive  pins  B.  These  holes  are 

so  located  as  to  bring  the  body  of  the  pin  B  about  -^  in. 
into  the  squared  shank  of  the  tap  C.  The  holder  is  then 
returned  to  the  latlie  and  the  hole  7>  drilled  and  the 

bottom  squared.  The  two  holes  for  the  drive  pins  B 
are  tapped  at  one  end.     The  pins  B  arc  made  of  drill  rod, 
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liardened  and  drawn  to  a  dark  brown.  The  tap  has  two 
grooves  ground  across  opposite  flats  of  the  shanks  for 
the  pins  B. 

With  this  type  of  holder  various  makes  of  commer- 
cial pipe  taps  may  be  used  in  one  holder,  as  ordinarily 

the  hole  D  may  be  made  sufficiently  large  to  accommo- 
date small  variations  of  size  in  the  shanks  of  the  taps. 

Springfieldj  Mass.  Chahles  F.  Rogers. 

The  illustration  shows  a  sine  protractor  that  combines 
the  accuracy  of  the  sine  bar  and  the  usefulness  of  the 
J)evel  protractor. 

The  checking  of  an  angle  with  the  sine  bar  requires 
angle  and  surface  plates,  height  gage  and  an  abundance 
of  patience  iu  adjusting  correctly.     A  micrometer  is  the 

A  HANDY  COMBINATION  OF  THE  SINE  BAR  AND 
BEVEL  PROTRACTOR 

only  requisite  for  setting  the  sine  protractor.  The  read- 
ing would  be  sine  i/^  angle  X  diameter  of  circle  0  -|- 

diameter  of  rounded  measuring  ends.  By  making  the 
radius  5  in.  calculation  can  be  done  mentally  from  a 
sine  table.  The  protractor  may  be  set  with  the  height 
gage,  but  in  this  case  the  calculation  would  differ,  being 
the  same  as  setting  sine  bar. 

The  base  consists  of  the  plates  B  and  C  with  a  spacer  D 
of  a  thickness  to  allow  the  blade  A  to  move  freely.  The 
hinge  pin  E  is  tapped  to  receive  the  clamping  screw  F 
with  handle  G  loosely  mounted,  allowing  it  to  be  set 
flush  when  desired.  A  V  in  the  base  adds  much  to  its 

usefulness  and  stability. 
The  sine  protractor  is  especially  suited  for  setting 

lathes,  grinding  and  milling  machines  or  work  thereon 

to  the  proper  angle  before  starting.  For  setting  adjust- 
able plate  taper  gages  it  makes  expensive  master-plug 

gages  unnecessary.  The  fact  that  an  angle  of  0  deg. 
1  min.  in  5  in.  would  be  0.0014  in.  -|-  diameter  of  ends 
shows  that  minutes  may  be  accurately  split  if  desirable. 
The  micrometer  itself  furnishes  amply  fine  adjustment 
for  closing  the  blade  in  the  downward  direction. 

In  order  to  secure  accurate  angles  on  the  protractor 
the  workman^iip  must  be  above  reproach. 

Detroit,  Mich.  Lowell  C.  Blomstkom. 

Dsr-all"  Press  AfttsiclhiBimeinit 
The  illustration  shows  an  attachment  for  a  small  drill 

press.  A  steel  stud  A  is  machined  with  one  end  threaded 

the  same  as  the  end  of  the  lathe  spindle  and  with  a  sim- 
ilar flange,  while  the 

body  is  turned  to  fit  the 
table  arm  of  the  press. 
A  hole  is  also  drilled  the 
same  size  as  the  hole 

through  the  lathe  spin- 
dle. The  drill  table 

can  then  be  removed, 
the  stud  clamped  in 

place  of  it  and  a  uni- versal chuck  B  screwed 
on.  This  attachment 
is  a  convenient  means 
for  holding  such  things 
as  washers  for  drilling 

out,  short  pieces  of  shafting  for  center  drilling  and  the 
like.  Long  slender  rods  can  also  be  held  for  drilling  .by 
allowing  them  to  extend  through  the  hole  in  the  stud.- 

Oakland,  Calif.  H.  H.  Parkeb. 

\^. EsstemisnoEa  fos'  Ds'awiim^  ]Boar«3 
Having  seen  a  numlier  of  suggestidns  for  arm  rests  and 

drawing-table  extensions  for  use  when  doing  work  up  to 
or  beyond  the  capacity  of  the  drawing  board,  I  am  sending 

DRILL-PRESS  ATTACHMENT 

EXTENSION    FOR    DRAWING    BOARD 

another  one.    It  is  interchangeable  on  every  table,  so  that 
only  a  few  are  needed  to  accommodate  the  entire  force. 

Elmira,  X.  Y.  R.  G.  Dickexs. 

There  are  many  mechanics  that  fail  to  realize  the 
amount  of  friction  that  occurs  when  a  screw  is  driven 
in  a  machine  or  a  tool.  Even  when  it  is  essential  that 

the  screw  be  placed  home  as  tightly  as  possible,  lubricant 
is  rarely  used,  and  much  of  the  energy  employed  is 
claimed  by  the  friction  that  occurs  at  certain  portions  of 
the  thread. 

If  the  screw  is  free-fitting  in  the  hole  and  a  little 
lubricant  is  put  on  the  thread  and  under  the  head  if 
there  is  one,  the  thrust  of  the  screw  will  get  the  major 

portion  of  the  energy  used  in  driving  it  home. 
Newark,  N.  J.  Gdstave  A.  Remacle. 
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CosMpowin^dl  FIcD^t  for  JRe&sMer 

J.  B.  Murphy's  letter  on  p.  866,  Vol.  44,  prompts  me 
to  offer  two  other  somewliat  simpler  methods  of  accom- 

plishing the  same  result. 
It  is  evident  from  the  sketches  that  the  commercial  steel 

ball  A,  Fig.  1,  and  the  round-end  column  B,  Fig.  2,  take 
c   D  A    E  c 

riG.z 

COMPOUND   FLO.^T    FOR    REAMERS 

the  thrust,  thus  preventing  the  driving  pins  C  from 

springing  the  reamer  in  any  direction.  The  thrust  but- 
tons D  and  E,  Fig.  1,  should  be  made  of  drill  rod,  hard- 
ened;  D  should  be  a  free  fit  in  the  end  of  the  reamer 

shank,  so  that  it  will  drop  out  easily,  giving  access  to  the 
center  for  grinding  purposes.  E.  K.  Rowkll. 

Bridgeport,  Conn. 

Avoadliira^  Costls^  Errors  in 

Your  editorial  on  page  785,  Vol.  44,  discussing  errors 
in  indexing  work,  calls  to  mind  an  indexing  fixture  that 
I  designed,  which  is  in  constant  use  at  the  present  time. 
As  will  be  seen  in  Fig.   1,  it  is  of  sturdy  construction, 

Fie.i 

take  exception  to  the  hole  and  plunger  index,  aB  it  is 

not  so  easy  to  manufacture  accurately,  nor  does  it  produce 
so  accurate  work  as  the  tooth  type  generally  employed. 
While  the  hole  and  plunger  gave  .satisfaction  in  this 
instance,  Fig.  2  shows  an  index  that  is  preferable. 

The  head  If  is  secured,  in  tiie  hollow  spindle,  but  is 

removal)le  so  that  other  heads,  for  special  work  such  as 

that  shown  in  Fig.  3,  can  be  substituted.  The  collets  P,  j 
Fig.  1,  are  of  course  made  to  suit  the  work  and  are  kept  ̂  
up  in  position  when  the  work  is  removed  by  the  spring 
and  washer  shown.  These  collets,  or  jaws,  are  turned  in 
a  ring  and  afterward  split  into  three  loose  sections. 

If  necessary  to  remove  and  replace  the  work,  the  index- 
ing plate  should  not  be  keyed  on  as  shown,  but  would 

have  to  be  fixed  in  the  spindle  in  such  a  manner  that  the 
work,  when  replaced,  could  be  set  correct  in  the  collet  and 

the  indexing  plate  locked  afterward. 
Surrey,  England.  P.  J.  Tomkins. 

I  have  read  the  conmnniication  by  H.  W.  Wolff  on 

page  1022,  Vol.  44,  and  I  am  afraid  he  is  attempting 
to  spring  a  sort  of  nightmare  on  us  poor  machinists,  who 

are  somewhat  bothered  by  purchasing  agents.  I  must  ad- 
mit quite  candidly  that  I  have  never  met  a  purchasing 

agent  who  was  a   highly   qualified   draftsman,   designer. 

^te 

FIG.3 

FIG.2 
SPECIAL  INDEXING  FIXTURES 

and  it  has  proved  very  useful.  If  these  fixtures  are  made 
with  indexing  plates  /,  having  the  number  of  indexing 
holes  to  suit  the  work,  it  is  impossible  for  the  operator 
to  make  the  mistakes  mentioned  in  the  editorial  note. 

The  main  body  is  made  to  swivel  to  any  angle,  one  end 
being  graduated.  It  can  be  locked  at  the  desired  angle 

by  the  nuts  iV,  thus  greatly  increasing  the  range  of  work 
that  can  be  milled  on  the  fixture.     Many  engineers  will 

screw-machine  expert,  brass  molder,  die-casting  expert, 
pattern  maker,  iron  molder,  metallurgi.st  and  foundry 
chemist,  accountant  and  safety  valve.  Speaking  for  the 

machine  shop,  if  such  a  type  could  be  trained  and  tamed 
(othenvise  he  would  have  a  business  of  his  own),  it 

would  be  necessary  to  be  a  heavyweight  in  more  ways  than 
one,  as  there  would  be  other  obstacles  besides  hanging  on 
to  the  valve  lever. 
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During  the  past  20  years  I  have  requisitioned  thou- 

sands of  dollars'  worth  of  machine-shop  necessities,  and 
the  best  purchasing  agent  I  have  met,  from  the  point  of 
a  well-managed  shop  and  the  dividends  earned,  knew  very 
little  about  the  shop  and  the  plant,  but  could  tell  you 
at  any  time,  from  memory,  the  state  of  the  metal  mar- 

kets of  the  world.  There  was  no  interference  with  him 

when  raw  material  was  required.  He  neither  looked  \i]> 

to  nor  down  at  any  salesman,  and  personally  I  never  ap- 
preciated his  real  value  until  contrasted  with  my  ne.xt 

shop  and  purchasing  agent. 
In  this  shop,  some  time  previous  to  my  arrival,  a  great 

deal  of  graft  had  been  practiced.  Upon  its  discovery, 
after  a  hot  few  niiniites  when  several  individuals  were 

unemployed,  the  proprietor,  to  protect  himself,  took  in 
a  partner  whose  sole  duties  consisted  of  purchasing  every- 

thing required  in  the  works,  from  twine  to  platinum 
wire.  He  had  liardly  warmed  his  seat  when  I  arrived 
to  assist  the  firm  in  making  up  a  decent  machine  shop, 

and  shopmen,  if  not  purchasing  agents,  can  easily  under- 
stand my  position.  I  had  no  trouble  in  getting  the 

machines  I  wanted,  as  these  were  dealt  with  by  tlie  di- 
rectors acting  on  my  advice  and  the  purchasing  agent  got 

his  instructions  direct,  but  with  the  furnishings  I  had  a 
very  exciting  time. 

The  first  incident  occurred  when  I  got  my  Landis 
grinder.  On  its  arrival  I  requisitioned  23  ft.  6  in.  of 

high-grade  special  belting  for  driving  the  grinding  wheel, 
haming  a  particular  make  I  coidd  rely  on.  A  few  days 
later  I  received  68  ft.  of  the  lowest-type  belting  I  had 
ever  seen.  On  referring  the  matter  back,  I  was  told  it 
was  a  good  jol)  for  the  firm  that  they  had  someone  who 
could  buy  three  belts  and  save  money,  against  my  soli- 

tary one  belt.  I  then  gave  a  lecture  on  "Belting,  What 

It  Is  and  'V^Hiat  It  Isn't,"  and  in  the  end  got  my  special brand  ordered. 

^Matters  went  on  in  this  way  for  a  few  months,  during 
whicli  time  I  had  collected  nine  different  makes  of  mill- 

ing cutters  with  three  different  sizes  of  keyways;  five  dif- 
erent  makes  of  Yo-ui.  taps  requiring  four  different  sizes 
of  tap  wrenches,  and  six  different  makes  of  twist  drills, 
none  of  which  were  of  the  brand  I  had  specified.  One 
morning  I  visited  the  board  room  with  an  armful  of  these 
specimens  and  respectfully  asked  for  a  rearrangement 

of  my  salary — the  fixed  monthly  one  to  he  increased,  and 
the  quarterly  one,  which  fiuctuated  according  to  output, 
dropped  altogether.  I  used  many  arguments,  but  my 
winning  point  was  the  fact  that  I  wanted  the  toolroom 
attendant  to  give  out  a  set  of  taps  and  a  wrench  without 
the  necessity  of  looking  at  them. 

The  head  of  the  firm  appreciated  my  view  of  the  matter, 

and  from  that  date  until  I  left,  a  firm's  name  on  a  requi- 
sition form  of  mine  was  quite  sufficient  to  insure  tlie 

order  going  through,  except  in  very  special  circumstances. 
Many  instances  of  this  sort  could  be  given  to  show  the 
different  views  of  the  machine-shop  superintendent  and 
the  purchasing  agent.  It  may  be  a  safety  valve  on  cash 
expended  to  buy  taps  in  the  cheapest  market;  but  if  it 
means  inferior  quality  and  another  size  of  tap  wrench, 

it  is  more  correctly  described  as  a  leaky  "blowoff  cock." 
The  most  valuable  asset  to  any  firm  is  honesty  and 

loyalty.  If  the  purchasing  agent  and  the  shop  super- 
intendent have  these  points  well  developed,  the  type  sug- 

gested by  Mr,  Wolff  is  quite  unnecessary.  To  come  nos- 
ing around  the  shop  would,  as  suggested  by  Mr.  Wolff, 

undoubtedly  create  friction,  however  delicately  handled, 

and  would  operate  to  the  firm's  disadvantage. 
Quite  recently  I  had  an  experience  with  a  purchasing 

agent  which  was  new  to  me.  Having  a  small  patented 
tool  of  my  own,  I  wrote  a  large  local  firm  offering  to 
send  one  on  free  trial,  and  in  due  course  the  offet  was 
accepted  and  my  tool  sent.  A  few  days  later  the  pur- 

chasing agent  sent  me  a  curious  kind  of  letter  pointing 
out  that  the  device  was  a  failure,  but  that  a  slight  altera- 

tion might  make  it  useful.  I  asked  to  be  allowed  to 
call,  and  an  appointment  was  made  and  fulfilled.  The 
purchasing  agent  inimediately  and  quite  frankly  admitted 
tliat  he  knew  nothing  about  the  device  or  what  it  was 
supposed  to  do,  a  confession  which  made  me  more  anxious 
to  serve  him  if  at  all  possible.  I  was  escorted  to  the 
works  manager,  with  instructions  to  report  again  at  the 

agent's  office.  To  cut  the  story  short,  I  found  that  my 
device,  which  was  intended  to  shorten  the  machine  stop- 

pages, could  not  in  this  case  be  applied.  But  the  manager 
pointed  out  that  if  the  handle  was  shifted  it  would  be 
the  very  thing  wanted.  I  explained  that  I  could  make 
the  alteration,  and  I  estimated  the  machine  stop  at  four 
minutes  against  the  thirty-five  then  occurring,  but  it 
would  add  somewhat  to  the  cost.  The  manager  replied, 

"You  must  talk  that  over  with  Air.  Buj'er;  I'm  saving 
time  in  here,  not  money." 

I  returned  to  the  purchasing  agent  and  explained  mat- 
ters, making  a  strong  point  of  saving  thirty-one  minutes, 

before  introducing  the  extra  cost,  but  the  same  feeling 
j)ermeated  this  office :  Save  time,  go  ahead,  ily  altera- 

tion proved  successful,  I  got  a  letter  saying  it  was  all 
right  and  inclosing  check  against  my  invoice.  This  trans- 

action impressed  me  with  the  idea  that  with  the  right 
man  in  the  stokehold  we  need  not  bother  much  about 

the  safety  valve.  P.  P.  Terry. 
Belfast,  Ireland. 

.  Ssrap2=©ved  Ts^pe  of  Siirae  Bar 
I  have  read  with  interest  W.  (.i.  Groocock's  comment  on 

the  sine  bar  on  page  77 ;  but  I  fear  he  is  mistaken  about 
the  sine  bar  and  its  merits  being  well  known,  at  lea.st  in 
this  part  of  the  world.  Judging  from  the  merits  of  the 
tool  and  the  publicity  it  has  received  in  handbooks  and 

IMPROVED    TYPE    OF    SINE     BAR 

periodicals,  it  is  surprising  that  the  sine  bar  and  its  uses 
are  a  mystery  to  the  majority  6f  the  tool  makers  I  have 
come  in  contact  with.  To  date  I  have  never  worked  in  a 

shop  nor  met  a  tool  maker  possessing  a  sine  bar. 
The  design  of  the  angle  plate  and  sine  bar  shown  on 

page  77  is  very  good  for  such  work  as  may  come  within 
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tlie  range  of  the  tool.  That  range  is  quite  limited,  how- 
ever, and  this  fact  will  militate  against  such  design  for 

use  on  general  precision-tool  work.  Tool  makers  may  be 
called  u]ion  to  machine  or  grind  angles  on  pieces  of  all 
imaginable  shapes;  therefore  the  sine  bar  should  be  of 
such  construction  that  it  can  be  used  universally. 

A  piece  shaped  like  .4,  Fig.  1,  could  not  be  located  and 

held  very  readily  on  Mr.  Ciroocock's  device  unless  the 
angle  plate  were  turned  upside  down.  And  if  holes  are 
drilled  for  clamping  different  Jobs,  the  angle  plate  will 
soon  lo.se  its  initial  accuracy. 

T  employ  a  plain  bar.  Fig.  2,  with  V^-in.  buttons  3  in. 
from  center  to  center.  With  this  bar,  having  the  buttons 
on  one  side  only,  I  may  employ  any  size  of  angle  plate  that 
may  be  desired  for  a  certain  job,  or  the  bar  may  be  placed 
upon  any  part  of  the  angle  plate  best  suited  for  the  work 
at  hand. 

When  setting  the  bar.  Fig.  3,  I  first  determine  which 
size  of  parallel  block  will  raise  the  first  button  to  about 
the  right  height  and  place  it  under  the  button.  Knowing 
the  dimension  of  this  block,  I  set  my  plain  slide  gage  to 
the  other  required  dimension  and  place  it  under  the  other 
button  of  the  bar.  AVith  the  bar  thus  located,  I  can  easily 
clamp  to  the  angleplate  and  proceed  with  further 
operations.  Gustave  A.  Remacle. 

Newark,  N.  J. 

TapeF-SIhaKal^  Drills 
I  have  read  with  interest  the  articles  on  pages  554, 

870  and  1090,  Vol.  44,  in  regard  to  taper-shank  drills. 
I  quite  agree  with  S.  H.  Cox  that  the  twist-drill  manu- 

facturers have  been  progressive.  I  remember  drills  with 
large  taper  shanks,  made  by  an  American  manufacturer, 
which  were  in  use  in  a  shop  near  here  about  six  years 
ago.  These  drills  were  a  standard  production  and  were 
purchased  on  account  of  the  continual  breakage  of  tangs 
on  drills  having  small  taper  shanks. 

I  do  not  see,  with  A.  P.  IMoore,  that  the  extra  steel 

is  turned  to  waste,  but  he  mentions  only  the  larger-size 
drills.  I  do  not  think  there  is  so  much  trouble  with 

these  as  there  is  with  drills  usually  supplied  with  the 
No.  1  taper  shank. 

It  would  perhaps  be  interesting  to  hear  some  experi- 
ence with  this  difficulty.  I  am  well  aware  that  many  de- 
vices have  been  brought  out  to  use  up  broken  tang  drills, 

some  being  very  effective  too.  I  think  that  on  drills 
having  No.  1  taper  shanks,  even  with  well-fitted  sockets, 
there  is  likely  to  be  troulile.  On  drills  %  in.  in  diameter 
and  under  I  prefer  the  larger  shanks.         J.  H.  Davis. 

Wemblev,  England. 

There  was  an  inquiry  recently  concerning  the  use  of 

dynamite  to  remove  die  keys  in  drop-hammers.  While 
I  have  never  used  dynamite  for  that  particular  job,  I 
have  often  used  it  to  remove  broken  shafts  from  gears 
and  other  similar  work. 

We  sometimes  have  large  steel  gears  or  drums  come  into 
the  shop  with  the  shafts  broken.  We  first  try  to  remove 
the  shaft  with  the  hydraulic  press,  but  if  it  does  not 
start  after  one  or  two  attempts,  we  resort  to  powder. 
The  whole  thing  is  rolled  out  into  the  vacant  space  in 

front  of  the  shop  and  far  enoiigh  from  any  building  so 
that  the  concussion  will  not  break  windows,  and  the 
gear  blocked  up  if  possible  so  that  the  charge  can  be  put 
on  the  end  of  the  shaft  and  blow  downward.  Then  the 

sticks  of  dynamite  are  broken  up  so  that  they  can  easily 
be  piled  on  the  shaft  and  covered  with  a  piece  of  wet 
burlap.  About  2  ft.  of  ordinary  fuse  is  attached  and  the 
charge  fired. 

One  type  that  we  often  start  this  way  is  a  large  cast- 
steel  gear  with  a  5-in.  shaft  that  usually  breaks  close  to 
the  hub.  As  it  is  necessary  to  shrink  this  gear  on  the 
shaft  with  more  than  the  ordinary  allowance,  it  is  hardly 
ever  possible  to  remove  the  broken  piece  with  the  hy- 

draulic press.  So  we  block  the  gear  up  as  solidly  as 
possible  with  timbers,  and  use  four  sticks  of  40  per  cent. 
powder  on  the  end  of  the  shaft.  Occasionally  a  second 
shot  is  necessary,  but  usually  the  first  explosion  moves  tiie 
shaft  about  14  i"-  i"  t^ie  hub  and  it  is  pushed  easily  the 
rest  of  the  way  with  the  press. 

It  must  be  remembered  that  the  force  of  the  blow 
probably  will  crush  the  shaft  a  little  and  cause  it  to 

bulge  slightly  1  in.  or  11/2  in.  from  the  point  of  contact. 
If  the  shaft  ha])pens  to  be  the  same  size  for  its  whole 
length,  this  bulging  part  will  have  to  be  reduced  before 
it  can  pass  through  the  hub.  Another  thing  to  remember, 
if  the  gear  is  keyed,  is  which  way  the  key  tapers,  so  that 
it  will  not  be  forced  the  wrong  way  and  the  gear  con.se- 
quently  broken.  E.  W.  Wrigley. 

Seattle,  Wash. 

Oiliim^  tlhe  ILsktli&e  Aproir^ 

Mr.  Davis'  suggestion  on  page  120,  A'ol.  45,  to  put 
an  oil-distributing  reservoir  in  the  carriage  of  the  latlie, 
is  quite  similar  to  the  oiling  plan  that  has  been  used  by 
the  Lodge  &  Shipley  Machine  Tool  Co.  for  a  number 
of  years. 

The  accompanying  illustration  shows  the  Lodge  & 
Shipley  apron.  The  oil  reservoir  is  in  the  top  of  the 
back  plate  on  the  apron  instead  of  in  the  carriage.     A 

LATHE    OPEN,     SHOWING     ARRANGEMENT    OF 
OIL  RESERVOIR 

single  oil  hole  in  the  top  of  the  carriage  communicates 
with  this  reservoir,  and  through  it  the  reservoir  is  filled. 
From  the  reservoir  five  oil  tubes  lead  to  the  bearings  in 
the  back  plate  of  the  apron.  Thus  the  one  central  oiling 
station  distributes  oil  to  all  bearings  in  the  back  plate 
of  the  double-walled  apron.  The  bearings  in  the  front 
are  oiled   from   oil   tubes  on   the  outside. 

Cincinnati,  Ohio.  TIi:\rv  M.  Wood. 
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To  answer  the  question  asked  by  Rol)ert  Newconib 
on  page  206,  I  would  state  that  the  limits  in  cylinder 
boring  are  influenced  by  three  factors — moulding,  design 
and  the  machining  process.  These  will  be  taken  up 
f^eparately. 

It  is  well  known  that  tiie  more  nearly  true  and  straight 
the  cored  hole  is,  the  less  the  distortion  and  springing 
of  metal  due  to  cutting  of  tools.  To  get  a  true,  straight 
core,  a  cast-iron  core  box  should  be  used.  This  box  should 

be  made  to  proper  dimensions  as  to  allowance  for  machin- 
ing. Next,  a  substantial  core  barrel  that  fits  its  flask 

and  also  cast-iron  flasks  should  be  provided.  The  flasks 
should  be  bored  to  fit  the  core  barrels,  and  the  core-barrel 
ends  should  be  machined  to  fit  the  flask.  This  may  seem 
superfluous  and  expensive,  but  practical  experience  has 
shown  otherwise.  If  good  core  materials  are  selected  and 

properly  baked,  a  first-class  foundry  job  is  the  result. 
Regarding  the  design,  all  clamping  surfaces  should 

have  clamping  bosses  or  be  provided  with  them.  The 

object  of  this  is  to  prevent  turning  and  lateral  move- 
ment due  to  pressure  of  cnttiii'r  tools.  This  matter  is 

very  important. 
Now  as  to  the  machiningt  process:  Cylinders  are 

bored  by  three  methods,  depending  on  tlic  quantity — 
lathe,  boring  and  turning  mills,  and  boring  machine  witli 
boring  bar  having  cutter  heads.  It  is  the  latter  to  which 
reference  is  made. 

The  cylinder  shoidd  be  placed  in  a  massive  fixture 
that  will  not  show  any  distortion  from  clamping  or 
tool  pressure,  care  being  taken  that  its  clampings  or 
bosses  perform  the  duty  intended.  Two  cuts  should  be 

taken  through  the  cylinder,  one  roughing  and  one  finish- 
ing. The  cutter  heads  should  be  heavy,  so  as  to  prevent 

any  springing,  and  should  also  be  ground  on  an  arbor 
to  roughing  and  finishing  dimensions.  For  Ijest  results 
with  the  finishing  cutter  the  blades  should  be  set  at  an 

angle  of  5  deg.,  cutting  right-hand  spiral  in  feeding. 
One  thing  must  not  be  forgotten,  and  that  is  that  when 
the  roughing  cut  is  finished,  all  clamps  must  be  loosened 

so  that  pinching  or  distortion,  which  always  ocx'urs,  may 
be  relieved  and  the  cylinder  checked  for  truing  to  dimen- 

sions. If  T^  or  ̂ /„^  in.  is  allowed  for  finish,  no  fear 
need  be  felt  as  to  cleaning  up. 

Speaking  of  limits  for  the  diameter  and  variation  in 
roundness,  and  taper  of  bore :  Perfection  in  cylinder 
lioring  is  an  impossibility.  I  have  made  a  hobby  of 
calipering  all  new  cylinders  of  different  makers  for  years 
and  have  never  run  across  a  true  cylinder,  as  there  is 
always  some  variation.  Variation  in  roundness  is  caused 

by  two  things — clamping  pressure  while  boring,  or  ex- 
pansion of  tlie  cylinder  (luring  the  machining  operation. 

Taper  of  bore. is  caused  by  the  boring  tool  boing  cold 
when  starting  and  its  travel  and  expansion  during  cut- 

ting, the  degree  of  taper  depending  on  the  hardness  of 
the  iron  and  the  speed  and  feed  of  the  tool.  The  higher 
the  speed  and  feed  the  more  the  expansion,  hard  iron 
lienting  more  than  soft.  A  taper  bore  is  an  advantage 
in  gas-engine  c.vlinders.  The  finish  cut  should  always  be 
started  in  the  combustion  end  on  single-acting  cylinders. 

The  limits  plus  or  minus  standard  size  for  3  to  71^ 
in.  can  easily  be  held  at  l^/;  thousandths,  for  both  round- 

ness and  taper,  as  a  maximum  on  reamed  cylinders.  On 
8  to  18  in.,  2  thousandths  for  bore  and  taper;  from  13 

to  22  in.,  3  tliousandths  for  variation  in  Ijore  and  taper. 
Tliis  is  actual  experience  with  reputable  concerns.  The 
cylinders  were  for  gas  engines,  steam  engines  and  air 
compressors.  For  the  latter  the  c.vlinders  were  used  on 
3.50  to  450  lb.  pressure,  so  that  a  good  job  was  required. 
Tbe  limits  were  kept  the  same  on  all  classes. 

As  to  variation  on  high-speed  and  low-speed  engines, 
I  should  say  tliat  the  high-speed  engines  require  closer 
work  or  there  will  be  trouble.  There  is  no  variation 
for  horizontal  or  vertical  engines.  I  had  that  forcibly 

impressed  upon  me  a  short  time  ago.  Some  vertical- 
engine  cylinders  were  rebored  at  a  local  repair  shop,  and 
the  pistons  were  made  so  that  they  just  fitted  without 
any  .sliding  allowance.  In  one  week  the  cylinders  were 
all  scored  and  had  to  be  rebored. 

For  the  piston  limits  I  recommend  minus  10  thousandths 
variation  on  steam  c.vlinders  from  9  in.  to  14  in.  On 

gas-engine  pistons  no  variation  is  allowed  below  the 
standard  schedule  size.  Gas-engine  piston-fit  allowances 
are  determined  experimentally,  due  to  expansion.  The 

usual  trial  allowance  is  1/4  thousandth  for  every  inch  of 
diameter  to  14  in.  G.  Strom. 

Brooklyn,  N.  Y. 

A  recent  inquin-  by  Roljert  Newcomb,  page  206,  con- 
cerning allowances  between  piston  and  cylinder,  prompts 

me  to  state  that  as  the  result  of  considerable  experience 

the  old  rule,  "Make  the  body  of  the  piston  one  more 
thousandth  loose  than  there  are  inches  in  the  bore  of 

the  cylinder,  and  taper  the  piston  over  the  ring  grooves 

to  the  closed  end  the  same  amount,"  has  proved  a  safe one  to  go  by. 

Briefly  speaking,  the  question  is.  How  much  will  the 
piston  expand  when  heated  up  to  working  temperature? 
The  conditions  governing  this  are:  Tlie  quality  of  iron 
used  in  the  casting ;  presence  of  the  machining  strain  in  the 
finished  piston:  design  of  the  piston  and  compression, 
and  fuel  used. 

No  matter  how  true  and  round  the  piston  is  when  cold. 
I  have  always  fovnid  that  under  working  conditions  it 

will  expand  and  go  out  of  round,  the  internal  ribs  affect- 
ing the  expansion  to  a  marked  degree,  and  it  will  show 

high  spots  when  removed  after  being  run  on  test  a  while. 
Compression,  fuel  and  mixture  do  not  make  an  ap- 

preciable difference  in  the  smaller-sized  pistons,  as  the 
expansion  due  to  a  few  more  degrees  of  heat  is  usually 

negligible. 
Annealing  pistons  before  final  machining  will  hel]) 

in  allowing  a  closer  initial  fit  in  the  cylinder,  or  failing 
that,  seasoning  after  roughing  out  all  over  the  machined 
faces.  Oil  grooves  are  better  milled  than  chipped  by  hand. 
and  in  all  finishing  operations  extreme  care  should  be  taken 
not  to  spring  the  castings. 

The  foregoing  rule  has  been  used  successfully  for 
pistons  from  -iV^  in.  to  20  in.  in  diameter  on  horizontal 
single-acting  gas  and  gasoline  engines.  The  taper  is 
usually  compromised  by  making  the  collars  l)etween  the 
rings  decrease  in  diameter  in  ]iroportion  to  their  number 
and  the  allowance  made. 

In  the  final  analysis  the  allowance  when  making  part-s 
up  in  quantities  is  best  determined  experimentally,  as 
the  rib  design  may  hold  the  piston  in  a  certain  shape 
whereas  by  changing  the  arrangement  of  the  ribs  the 
expansion  might  be  more  nearly  uniform. 

Ironton,  Ohio.  R.  V.   HrxcHixsox. 
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.Special    Courespondence 

SyyOP.'ylS — The  final  loir  coal  and  dependabil- 
ity in  service  of  leather  belting  cannot  be  obtained 

except  through,  intelligent  inxtallation  and  careful 
upkeep.  Factors  that  enter  info  this  part  of  belt- 

ing practice  are:  Regular  inspections,  cleaning  and 
dressing,  maintaining  proper  tensions,  using  suit- 

able lacings  and  fastenings  and  reclaiming  used 
belting. 

When  leather  belting  of  good  quality  has  been  secured 
from  a  reliable  source  and  careful  inspection  has  shown 
its  worth,  two  important  ste])s  have  been  taken  toward 
low  ultimate  cost  and  dependability  of  service;  but  unless 
proper  care  is  exercised  in  its  installation  and  upkeep, 
much  of  this  advantage  will  be  lost  and  the  final  result 
be  far  from  satisfactory. 

Longer  Life — In  normal  times  first-quality  leather 
belting  is  worth  about  sijl  a  pound  and  at  present  about 
$1.50.  At  the  latter  price  a  3-in.  single  belt  25  ft.  long 
represents  an  investment  of  over  $1.5 ;  and  a  6-in.  double, 
over  $60.  In  any  shop  the  total  investment  is  appreci- 

able, and  in  some  of  the  large  ones  it  exceeds  $350,000. 
A  similar  amount  of  property  in  any  other  form  is  usu- 

ally well  cared  for,  but  in  most  plants  the  belting  is  apt 
to  receive  less  attention  than  any  otlier  part  of  the  equip- 

ment. Usual  practice  is  to  do  nothing  until  trouble- 
develops.  Few  factory  executives  appreciate  that  good 
belting  running  under  favorahle  conditions  will  last 
many  years.  Under  ordinary  conditions  belts  do  not  wear 
out;  they  are  destroyed  by  abuse  and  neglect.  It  is 
entirely  feasible  to  double  and  triple  the  life  of  most 
belts  by  reasonable  care  in  service. 

Low  Cost  of  Upkeep — The  historic  investigation  of  the 
late  Frederick  \Y.  Taylor,  co/ering  a  period  of  nine  years 
in  a  steel-works  machine  shop,  clearly  demonstrated  that 
the  most  important  item  in  the  cost  of  power  transmis- 

sion by  leather  belting  was  loss  of  production  due  to  belt 

failures.  By  the  adoption  of  S3'stematic  inspection, 
periodical  dressing  and  lower  tensions,  carefully  main- 

tained, he  was  able  to  reduce  interruptions  to  manufac- 
ture from  five  j)er  year  to  one  in  sixteen  months.  At  the 

same  time  the  cost  per  belt  per  year,  including  first  cost 
and  niaintenance,  was  reduced  15  per  cent. 

Better  Service — Another  factor  in  satisfactory  belt 
jervice  which  does  not  receive  the  attention  its  import- 

ance warrants  is  loss  of  power  and  production  through 
excessive  slip.  Pulley  friction  may  be  reduced  below  the 
economical  point,  due  to  belt  stretch  or  to  loss  of  grip- 

ping power  when  the  belt  becomes  dry,  long  before  the 
belt  slips  perceptibly.  During  this  period  the  machine 
kIows  down  gradually  and  yet  consumes  more  ])Ower  than 
it  should.  Regular  inspection  will  discover  this  tendency 
before  it  becomes  serious,  and  the  remedy  is  easily  applied. 

Competent  Supervision — The  first  step  in  the  proper 
care  of  belting  is  to  centralize  responsibility  for  its  up- 

keep. It  is  poor  policy  to  allow  machine  operators  to 
install  and  maintain  their  own  drives  or,  on  the  other 

hand,  to  trust  tlione  dutie-  to  unskilled  men  without  com- 

l)etent  .supervision.  One  man,  trained  for  the  work, 
should  be  given  entire  responsibility  and  hold  accountal)le 
for  results.  He  should  understand  thoroughly  the  vir- 

tues and  the  limitations  of  the  nuiterial  with  which  ho 

deals  and  be  resourceful  in  adapting  it  to  the  varying 

requirements  of  the  equipment  he  serves.  Other  essen- 
tials are  open-mindedness,  keenness  of  observation  and 

firmness  in  the  enforcement  of  good  practice.  A  man  of 

the  foreman  type  who  has  gi-aduated  from  a  belt  factorv 
into  the  service  department  usually  has  the  right  foun- 

dation. Such  assistance  as  he  may  need  may  come  from 
the  common  labor  class.  An  organization  of  this  kind, 
with  the  necessary  equipment  and  full  authority,  will 

amply  justify  its  cost. 
PHOPEII   iNSTAtl.ATIOX   OF  LeATHKR   BeLTING 

■The  chief  enemies  of  leather  belting  under  ordinary 
conditions  are  abrasion,  mineral  oil,  heat  and  overloads. 
They  should  be  eliminated  as  far  as  possible  when  the 
drive  is  installed  and  the  conditions  kept  up  to  this  stand- 

ard afterward  by  frequent  inspection.  The  reason  for  the 
very  common  neglect  to  take  these  precautions  is  that 
any  one  factor  detrimental  to  long  life  and  good  service 
is  in  itself  apparently  a  trifling  matter.  Only  those 
accustomed  to  handling  leather  appreciate  how  easily  it 
may  be  injured  and  how  well  it  repays  good  care. 

Very  many  belts  are  brought  to  an  untimely  end  by 
being  allowed  to  rub  against  belt  shifters,  hangers,  posts 
and  machine  frames.  The  result  is  frayed  edges  from 
which  cracks  may  start  and  ultimately  destroy  the  belt. 
Even  before  this  can  happen,  the  heat  generated  by  the 
friction  may  burn  the  leather  or  open  up  cemented  joints. 
Even  more  frequently,  perhaps,  are  belts  permitted  to 
overrun  the  pulleys  on  one  side,  setting  up  severe  strains 
in  the  fibers  where  they  pass  over  the  edge.  When  this 
occurs,  the  pulleys  are  usually  found  out  of  line  or  not 
parallel.  If  the  pulleys  are  correct,  the  belt  is  at  fault 
aiul  should  be  rejected.  The  use  of  pulleys  25  per  cent. 
wMer  than  the  belt  will  lessen  this  evil  considerably. 

Mineral  oil  destroys  leather  much  as  it  does  rubber, 
but  less  rapidly.  Every  effort  within  reason  should  be 
made  to  prevent  lubricating  oil  from  reaching  the  belt; 
and  where  this  is  not  feasible,  frequent  cleaning  is  neces- 

sary, as  outlined  later. 
Oak-tanned  leather  becomes  brittle  and  lifeless  when 

subjected  to  a  temperature  of  200  deg.  F.  or  even  less. 
Where  slip  is  not  excessive  and  metal  pulleys  are  u.-^ed, 
the  heat  is  conducted  away  fast  enough  to  protect  the 
belt,  unless  the  surrounding  atmosphere  is  very  hot.  Pul- 

leys of  wood  or  other  nonconductors  ai-e  more  severe  on 
the  belt.  Chrome  and  several  other  specially  tanned 
leathers  will  stand  400  deg.  F.  aiul  will  give  better  results 
where  slip  cannot  be  eliminated,  as  on  reversing  planer 
drives. 

A  belt  that  shows  signs  of  being  overloaded,  by  stretch- 
ing rapidly  or  slipping  when  under  proper  tension,  should 

receive  immediate  attention.  The  best  remedy  is  a  higher 
belt  speed,  obtained  by  using  larger  pulleys  at  botli  ends. 
A  velocity  of  4,000  ft.  per  min.  is  not  execessive,  but  above 
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this  point  the  belt  has  a  shorter  life.  If  the  speed  cannot 
be  increased,  a  wider  belt  will  be  beneficial.  Double  belts 

should  be  used  only  where  necessary,  especially  on  verti- 
cal drives. 

Regular  Inspection — The  best  way  to  cure  belt  tronbles 
is  to  prevent  them.  Each  drive  should  be  inspected  as 
often  as  experience  indicates  is  necessary  to  prevent 
injury  to  or  failure  of  the  belt.  Inspection  while  running 
will  determine  whether  the  belt  is  rubbing  against  any- 

thing, whether  it  is  running  true  on  the  pulleys  or  is 
slipping.  Inspection  while  idle  should  cover  drynes.s, 
oiliness,  weakness  at  the  lacing  or  cemented  Joints  and 
too  much  or  too  little  tension.  All  repairs  should  be 

made  promptly  outside  working  hours,  so  as  not  to  inter- 
fere with  production.  Small  defects  rapidly  become 

worse,  and  "a  stitch  in  time"  is  nowhere  nioi'e  valuable 
than  in  the  care  of  belting. 

CLKANixr;  AND  DiiEssixG  Leathkh  Beltin'g 

During  manufacture  about  8  per  cent,  of  animal  grease 
is  worked  into  the  leather  to  lubricate  tlie  fibers  and  pro- 

mote pliability.  On  belting  for  general  use,  a  second 

application  is  desirable  before  shipment,  bringing- th-i 
total  grease  content  up  to  13  or  15  per  cent.  This  is  not 
done  by  the  manufacturer  unless  requested,  but  is  advised 
by  the  makers  and,  as  a  rule,  no  extra  charge  is  made. 
Such  belting  will  hug  the  pulley  well  from  the  start,  will 
remain  pliable  longer  and  is  fairly  well  protected  against 
moisture,  oil,  fumes  and  other  destructive  agents.  This 
also  means  that  it  will  be  much  less  affected  by  humidity 
changes  than  undressed  belting. 

This  grease,  however,  gradually  works  out  and  must  be 
replaced.  All  belts  need  regreasing  once  in  six  months, 
and  those  exposed  to  heat,  dust,  oil  or  moisture  should 
receive  this  treatment  at  more  frequent  intervals.  All 
dirt  should  be  wiped  off  with  a  cloth  or  cotton  waste 

dampened  with  water.  In  some  cases  a  thorough  scrap- 
ing may  be  necessary  to  remove  a  heavy  coating.  Oilv 

belts  may  be  degreased  by  washing  with  naphtha,  gasoline 
or  carbon  tetrachloride.  Those  completely  saturated 

should  be  removed  from  the  pulleys  and  immersed  in  sol- 
vent for  several  hours  or  packed  in  sawdust  over  night 

Dressing  should  be  applied  lightly  to  the  grain  side  of 

single  belts  and  to  both  sides  of  double  belts.  The  appli- 
cation should  be  repeated  if  necessary  to  produce  a  soft, 

mellow  condition  of  the  leather.  Any  more  than  this  will 
cause  slippage  on  the  pulleys. 

The  best  dressing  is  that  used  in  the  original  currying, 
a  mixture  of  acidless  tallow  and  cod-liver  oil  in  equal 
proportions.  The  oil  is  heated  to  110  deg.  F.  and  the 
tallow  added  slowly.  Unless  carefully  mixed,  curdling 
will  take  place.  Application  to  the  belt  should  be  made 
while  hot,  and  several  hours  allowed  for  good  penetration. 
Small  firms  may  purchase  a  reliable  dressing  from  any 
reputable  belt  manufacturer.  Many  injurious  dressings 
are  being  exploited  by  irresponsible  concerns,  and  caution 

is  necessary  in  choosing  a  dressing  of  unknown  composi- 
tion. Most  of  them  show  good  results  for.  a  time;  but  if 

they  contain  injurious  ingredients,  the  belt  will  be  de- 
stroyed prematurely.  In  a  large  plant  this  would  mean 

a  heavy  loss,  and  no  dressing  should  be  used  on  a  large 
Bcale  until  it  has  been  thoroughly  tested. 

All  sticky  dres.sings  should  be  avoided.  A  belt  that 
will  not  pull  its  load  when  properly  greased  is  too  small 
for  the  job  or  is  running  too  slowly. 

The  theory  of  power  transmission  by  leather  belting  has 
received  much  attention  and  is  well  understood.  Carl 

G.  Earth's  paper  before  the  American  Society  of  Mechan- 
ical Engineers  (Xo.  1230,  1909)  is  a  splendid  exposition 

of  the  whole  subject.  He  presents  charts  and  a  slide-rule 
for  the  application  of  his  formulas  and  describes  the 

equipment  necessary  to  establish  and  maintain  the  ten- 
sions he  recommends.  The  distinctive  features  of  the 

Bartli  system  of  belt  maintenance  are  that  he  follows 

Taj'lor  in  advocating  larger  belts  and  lighter  tensions 
than  those  commonly  employed  and  uses  a  card  index  for 
each  belt,  on  which  are  recorded  the  data  necessary  to 
install  and  maintain  it,  as  well  as  the  date,  nature  and 
cost  of  all  repairs.  From  these  cards  periodical  inspec- 

tion is  directed  and  standard  conditions  maintained.  The 
extra  investment  required  and  the  considerable  labor 
involved  in  the  establishment  and  maintenance  of  this 

system  have  prevented  its  general  adoption,  but  it  is 
giving  satisfactory  results  in  a  number  of  well-conducted 
establishments. 

In  factories  where  the  individual  workman  is  given 
some  degree  of  initiative,  which  is  the  case  in  most  small 
shops,  the  following  method  has  been  successful.  When 
a  new  belt  is  installed,  a  piece,  say  6  in.  long,  is  inserted 
between  the  ends  of  the  belt  proper  with  some  form  of 
lacing  which  can  readily  be  taken  apart.  The  operator  is 
furnished  with  additional  pieces  5,  4  and  3  in.  long,  laced 
at  both  ends  and  ready  for  insertion  in  place  of  the  next 
longer  piece  when  the  belt  needs  taking  up.  After  the 
3-in.  piece  becomes  too  small,  the  belt  is  shortened  and 
the  6-in.  piece  reinstalled.  In  locations  where  atmos- 
])heric  humidity  changes  are  frequent  and  severe,  this 
method  makes  it  possible  to  compensate  easily  and 
quickly  for  the  corresponding  belt  stretch  and  shrinkage. 

Belt  Lacing  and  Fastenings 

The  best  way  to  install  a  belt  is  to  make  it  endless  with 
a  cemented  joint,  provided  the  inevitable  stretch  can 

readily  be  taken  up  with  an  idler,  an  adjustable  counter- 
shaft or  other  means.  Endless  belts  should  always  be 

used  on  important  motor  drives,  precision  lathes,  grinders 
and  in  general  on  all  light,  high-speed  machinery  where 
vibration  is  undesirable.  In  many  cases,  however,  end- 

less belts  give  endless  trouble,  chiefly  due  to  the  difficulty 
of  arranging  adequate  take-up  for  slack.  Some  form  of 
belt  lacing  must  be  used  for  the  majority  of  drives. 

The  market  offers  a  wide  choice  of  fastenings,  both 

leather  and  metal.  Many  of  them  are  excellent  for  cer- 
tain purposes,  but  none  are  suitable  for  universal  appli- 

cation. The  well-known  rawhide  lace  is  rapidly  yielding 
to  stronger  and  more  lasting  leather  competitors,  such 

as  the  chrome  and  oil  tannages,  as  well  as  to  the  numer- 
ous forms  of  metallic  fastenings.  ̂ Vliatever  lacing  is 

determined  by  experiment  to  be  best  adapted  for  a  par- 
ticular kind  of  drive,  it  is  important  that  more  care  be 

taken  in  its  application  than  is  usually  the  case.  Nor 
should  its  replacement  be  deferred  until  failure  occurs. 

Reclamation  of  Old  Belting — Many  belts  supposedly 
worn  out  are  still  useful  if  intelligently  treated.  All 
dirt  should  be  scraped  off,  the  grease  dissolved  out,  frayed 
edges  trimmed,  joints  repaired  and  new  grease  applied. 
Even  if  this  treatment  does  not  renew  its  usefulness  for 
the  drive  on  which  it  was  originally  installed,  frequently 
such  a  belt  will  give  satisfactory  service  under  less  severi; 
conditions. 
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Congress  has  given  a  tightening  twist  to  the  brakes 
of  industrv  by  declaring  for  inefficiency  in  Government 
plant.s.  Federal  money  cannot  be  spent  in  Government 

shops  for  time  studies  or  for  the  paying  of  bonuses  or 
premiums.  The  premium  is  taken  off  effective  work  and 
tacked  onto  inefficiency. 

Both  the  trade  and  the  technical  press  have  hammered 

away  at  this  question ;  letter  after  letter  has  been  written 
to  congressmen,  and  a  delegation  of  manufacturers  visited 
President  Wil.sou  and  laid  the  matter  before  him.  All 

to  no  purpo.se ! 
The  organization  whose  members  know  most  about 

modern  industrial  management  is  the  American  Society 
of  ileclianical  Engineers.  What  a  pity  that  this  society 

could  not  in  some  way  influence  the  course  of  legisla- 
tion !  What  a  pity  that  congressional  committees  could 

not  refer  a  question  of  tliis  kind  to  such  a  society  and  then 
vote  in  accordance  with  the  information  given. 

With  great  wisdom  the  men  who  founded  the  Amer- 
ican Society  of  ̂ lechanical  Engineers  so  framed  the  con- 

stitution that  the  organization  as  a  whole  cannot  express 

its  opinion  on  political  or  commercial  matters.  But  the 

society  has  profoundly  influenced  some  legislation,  as 
shown  by  the  boiler  license  and  inspection  laws  that  have 
been  enacted  in  various  states  since  its  code  was  com- 

pleted. It  is  probable  that  the  real  influence  is  greater 

through  this  indirect  means  than  it  would  be  if  an  at- 
tempt were  made  to  indorse  or  condemn  a  bit  of  projected 

legislation. 
But  it  is  still  regrettable  that  the  opinion  of  the  society 

concerning  this  great  subject  of  industrial  management 

could  not  have  been  brought  to  the  knowledge  of  the  sena- 
tors and  representatives  at  Washington  in  such  a  way  that 

they  would  have  known  where  truth  and  progress  lie. 
m. 

Cost  Systlesm  iFos*  Mairatinf^cfeiisireips 
Under  date  of  July  1,  the  Federal  Trade  Commission 

has  issued  a  pamphlet  entitled  "Fundamentals  of  a  Cost 
System  for  Manufacturers."  The  purpose  is  set  forth 
as  follows:  "It  is  a  fact  too  little  realized  that  an  ac- 

curate determination  of  costs  is  fundamentally  related 

to  manufacturing  efficiency.  ]\rore  and  more  concerns  are 
joining  the  ranks  of  those  who  realize  the  neces.sity  of 

knowing  accurately  their  costs  of  manufacturing  and  sell- 
ing. Every  business  man  who  joins  in  this  work  can  feel 

that  he  is  doing  his  part  toward  the  improvement  of 

business  conditions  generally,  and  his  own  business  con- 
ditions in  particular.  This  bulletin  has  been  prepared 

with  a  view  to  aiding  the  campaigii  of  education  by  ex- 

plaining what  a  cost  system  is,  how  it  operates,  the  re- 
sults obtained,  and  the  benefits  to  be  derived  from  its 

operation." There  is  much  that  is  good  in  its  31  pages.  In  one 
particular  it  advocates  a  practice  that  is  ahead  of  that 

found  in  the  average  shop;  but  take  it  all  in  all,  the 

viewpoint  is  some  10  years  behind  the  times.  The  Amer- 
ican Machinist  .says  this  reluctantly,  for  it  has  a  keen 

appreciation  of  the  advantages  that  might  grow  from  a 
uniform  method  of  determining  shop  costs.  Were  such 

a  system  universally  adopted,  wild  bidding  would  be  prac- 
tically eliminated,  losses  would  be  forestalled,  and  busi- 

ness would  be  on  a  sounder  basis.  It  is  possible  that 

the  position  taken  in  this  pamphlet  is  the  only  one  that 
can  be  advocated  for  the  small  manufacturer.  But  meas- 

ured l)y  the  best  that  we  know,  there  are  a  number  of 

points  to  which  objection  can  be  legitimately  raised. 

"VAHiat  is  a  cost  system  for ?  The  pamphlet  says:  "The 
prime  object  of  a  co.st  system  is  to  determine  co.sts,  to 
analyze  and  compare  them,  and  to  use  them  as  a  basis  for 

making  prices.  But  the  uses  and  advantages  go  farther. 
A  manufacturer  from  reliable  records  is  able  to  luake 

clearer  and  more  intelligent  statements  to  his  bank  and 

thereby  obtain  a  larger  line  of  credit  than  he  could  with- 

out them."  If  the  prime  object  of  a  cost  system  is  to 
furnish  a  basis  for  making  prices,  then  prices  must  be 
fixed  by  costs.  This  matter  was  discussed  on  pasre  81 
of  Volume  44,  and  the  conclusion  was  reached  that  in 

the  machine-building  field,  at  least,  prices  are  not  set 

by  costs,  but  are  fixed  by  competitors'  prices,  the  con- 
dition of  the  market,  what  the  traffic  can  bear,  etc.  The 

reasons  for  finding  costs  were  given  as  "to  control  costs; 

to  govern  policy;  to  set  prices." 
The  Federal  Trade  Commission  has  lost  sight  of  the 

first  two  and,  by  the  way,  the  two  most  important  reasons. 
Not  a  word  is  said  about  employing  the  cost  system  as  a 
means  to  control  costs  when  they  are  in  the  making.  Ap- 

parently the  only  use  that  is  foreseen  for  the  system  and 

its  records  is  to  supply  facts  in  statistical  form.  That 
is,  costs  have  been  viewed  as  history,  not  as  living  in- 

formation that  can  serve  to  control  the  work  of  the  factory 
as  it  is  being  done. 

But.  there  is  even  a  more  advanced  view  in  regard  to 
cost  keeping  than  the  one  which  says  that  the  cost  system 
should  control  costs.  This  newer  thought  is  that  costs  are 

merely  a  byproduct.  The  all-important  thing  in  a  manu- 
facturing plant  is  production.  That  is  what  a  shop  ex- 

ists for.  But  properly  organized  and  managed,  there  is 
some  method  of  controlling  production,  one  that  turns 
out  specified  articles  in  an  economical  manner  to  meet 
promised  dates  of  shipment. 

The  records  that  flow  in  from  the  shop  concerning  jobs, 

men's  time  and  the  like  are  planned  primarily  to  give 
production  control.  This  is  their  first  and  prime  func- 

tion. A  secondary  function  is  to  supply  information  in 
regard  to  labor  costs  and  machine  utilization.  In  a 

similar  fa.shion  a  secondary  function  of  storekeeping  is  to 
supply  information  in  regard  to  the  cost  of  material. 

But  both  of  these  functions  are  subservient  to  the  prin- 
cipal or  prime  function. 

Thus  it  can  be  truly  said  that  costs  are  merely  a  by- 

product of  a  properly  worked-out  and  organized  produc- 
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tion  system.     But  no  siiggestion  of  this  important  truth 
can  be  found  in  the  paniplilet  iinder  consideration. 

The  viewpoint  taken  hy  the  commission  leads  to  minor 
features  of  the  advocated  ])lan  that  can  he  questioned. 

On  page  8  in  discussing  "The  Joh  Cost  System"  a  tabu- 
lation is  given  of  the  information  needed  on  tlie  factory 

form.  Nothing  is  said  as  to  the  "how"  of  the  job.  Yet 
this  "how"  is  a  most  important  matter  in  production. 

Again  on  page  9  in  discussing  the  storeroom  nothing 
is  said  about  establishing  means  for  checking  the  stock- 
ledger  cards,  nor  for  separating  material  of  an  old  lot 
from  that  which  has  just  been  received,  nor  for  providing 
mechanical  means  for  indicating  when  a  new  order  should 

be  placed.  These  three  factors  are  of  the  greatest  im- 
})ortance  in  a  successful  stock-keeping  system. 

In  contrast,  the  discussion  of  overhead  expense,  de- 
preciation, interest  and  distribution  of  overhead  charges 

is  excellent.  Tlie  recommendation  in  regard  to  charging 
interest  on  investments  is  as  follows:  "It  is  recom- 

mended that  where  interest  on  the  investment  is  treated 
as  an  item  of  cost,  the  interest  charged  to  the  goods  on 
hand  be  eliminated  from  inventory  values,  and  that  in 
jireparing  profit  and  loss  statements  the  amount  of  the 
interest  charged  to  cost  during  the  period  be  returned 

to  'Income'  under  the  specific  caption  'Interest  on 
Investment.' " 

Another  positive  recommendation  is  in  favor  of  the 
niachine-hoiir  rate  for  apportioning  overhead  expense. 
The  item  reads:  "Anotlier  method,  and  the  one  that  is 
recognized  by  the  majority  of  manufacturers  and  ac- 

countants as  the  standard,  is  wliat  is  known  as  the  'Pro- 
ductive-hour Method.'  In  a  plant  where  practically  all 

the  labor  is  hand  labor,  the  man-hovir  is  the  basis  and 
the  total  hours  divided  into  the  total  overhead  expense 

give  a  rate  per  hour,  which  rate  multiplied  by  the  hours 
spent  on  a  job  gives  the  overhead  expense  chargeable  to 
that  job.  In  a  plant  where  machines  are  the  producing 
unit,  the  distribution  must  be  on  a  basis  of  the  machine- 
hour,  and  the  same  method  is  pursued  as  in  the  case  of 

the  man-hour." 
The  American  Machinint  does  not  by  any  means  wish 

to  be  thovight  of  as  condemning  this  cost  system.  If  it  has 
any  influence  in  establishing  uniform  costs  among  small 
machine  shops,  the  efforts  and  expense  that  have  gone  into 
the  preparation  of  the  pamphlet  have  been  well  spent 
indeed.  But  when  this  bulletin  is  read  and  considered, 
it  must  be  remembered  that  it  is  the  product  of  a  cost 
accountant,  not  of  a  factory  engineer.  It  is  more  than 
likely  that  cost  accountancy  will  be  rewritten  during  the 
next  decade  by  engineers  who  are  interested  in  the  prime 

function  of  a  manufacturing  plant — production — as  op- 
posed to  accountants,  whose  job  it  is  to  supply  statistics 

to  the  financier. 

S&i©p  Foweip  Tests  as  ̂ im  Aid 

The  power  required  to  drive  the  average  machine  tool, 
langing  in  value  from  approximately  2  to  3  per  cent,  of 
the  total  cost  of  its  production,  does  not  form  a  very 
attractive  field  for  cost  reductions,  because  of  the  rela- 
tivelv  low  proportion  to  the  total  expense  in  its  operation. 
It  is  of  course  important  to  have  the  various  machine 
tools  in  the  shop  driven  by  motors  of  sufficient  size  and 
with  the  proper  characteristics  to  permit  the  work  to  be 

done  at  advantageous  speeds  and  without  those  losses 
wliich  occur  when  the  most  economical  speeds  cannot 

be  obtained  either  because  of  lack  of  adequate  speed  grada- 
tions or  through  an  insufficiency  of  torque  at  certain  parts 

of  the  operating  cycle. 
To  have  motors,  on  the  one  hand,  too  small  to  realize 

the  possible  advantages  or,  on  the  other  hand,  larger  than 
necessary  for  their  realization  means  the  introduction  of 
losses.  First,  the  motor  of  insufficient  capacity  limits 
the  operator  in  the  amoiint  of  work  he  is  capable  of 

turning  out;  second,  the  motor  of  a  size  larger  than  nec- 
essary usually  means  that  it  cannot  he  operated  at  a  point 

of  maximum  efficiency;  further,  its  first  cost  and  the 
interest  and  depreciation  charges  against  it  are  larger 
than  they  ought  to  be  for  the  machine  tool  in  question. 
These  reasons  make  it  important  to  use  intelligent  ways 
and  means  for  a  determination  of  the  correct  size  and 

type  of  motor  when  making  the  initial  purchase.  In 
those  cases  where  a  motor  has  been  installed  without  due 

regard  to  its  size  and  type  as  related  to  the  machine  tool 
with  which  it  is  to  be  u.sed  it  is  equally  important 
to  have  a  way  of  testing  the  motor  under  operating 
conditions. 

In  the  latter  instance,  typified  by  shops  where  motors 
have  been  installed  for  some  years,  or  in  cases  where 
operations  are  involved  concerning  which  little  is  known 
ill  advance  of  the  power  requirements  of  the  different 

parts  of  the  operating  cycle,  the  graphic  electrical  meas- 
uring instruments  may  be  employed  for  a  ready  deter- 

mination of  these  requirements.  Instruments  of  the 
grajihic  type  liaxe  been  perfected  to  a  marked  degree 

during  the  past  few  years,  and  one  of  the  chief  advan- 
tages claimed  for  them  by  designers  and  manufacturers 

is  in  tests  of  just  this  kind  on  the  motors  used  for  ma- 
chine-tool drives. 

While  tests  on  motors  for  insiifficient  or  over-capacity, 
as  just  outlined,  are  naturally  valuable,  they  can  hardly  be 

placed  in  the  .same  class  of  importance  with  the  corre- 
sponding tests,  which  are  becoming  more  and  more  com- 

mon, whereby  the  cycles  of  a  gi\en  machine  tool  may  be 
analyzed  in  detail.  In  a  planer,  for  example,  a  single 
cycle  includes  a  cutting  stroke,  braking  to  bring  the  table 
to  rest,  acceleration  in  the  reverse  direction,  a  return 
stroke,  braking  on  the  return  to  bring  the  table  to  rest, 
and  finally  acceleration  again  up  to  the  speed  of  the  new 
cutting  stroke.  These  six  elements  of  the  cycle  may 
introduce  sources  of  loss  if  any  or  all  involve  more  time 
than  necessary. 

A  planer  cycle,  if  run  off  by  means  of  a  graphic  am- 
meter connected  into  the  driving-motor  circuit,  indicates 

in  excellent  shape  each  of  the  cycle  elements  and  per- 
mits an  analysis  to  be  made  of  the  way  in  which  the 

machine  is  being  handled.  In  other  words,  the  graphic 
instrument  gives  a  visible  picture  of  the  operation,  whicli 
can  hardly  be  obtained  by  any  other  means.  Taking  such 
a  chart  as  a  basis,  it  is  readily  possible  to  modify  the 
speeds  of  given  parts  of  the  cycle  so  as  to  reduce  the 
unnecessary  time  taken  for  such  parts.  Or  in  case  the 
chart  shows  that  the  time  consumed  by  the  machine  is 
as  low  as  permitted  by  the  capacity  of  the  motor,  the 
characteristics  of  the  motor  may  be  investigated,  and  a 
new  motor  better  fitted  to  the  job  can  be  installed. 

This  is  an  important  matter  in  any  shop  where  an 

effort  is  being  made  to  run  the  plant  efficiently  and  in- 
telligently. 
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op  Equ^ipunieinit  News 

The  balancintj  washer  shown  is  intended  for  quickly 
halanfing  polishing  wheels.  For  this  purpose  it  is  placed 
so  that  the  heavy  end  counterbalances  tlie  off-center  weight 
of  the  wheel.  This  does  away  with  the  practice  of  tacking 
pieces  of  lead  on  the  sides  of  the  wheel  or  driving  in 

In  Fig.  2  the  cover  has  been  removed.  The  iipper  belt 

guide  is  provided  with  a  sliding  bearing  on  the  over- 
arm bracket,  as  at  A,  which   relieves  the  fulcrum  stud 

BALANCING   WASHER. 

pieces  of  metal  or  nails.  Special  clamping  washers  are 
used  to  retain  the  balancing  washer  in  position  on  the 
arbor. 

For  determining  the  balance  of  the  wheel  before  placing 
it  on  the  machine  arbor,  a  special  balancing  mandrel 
and  adjustable  balancing  ways  are  used.  Any  number  of 
wheels  may  be  balanced  and  then  marked  for  tlie  washer 
position,  so  as  to  be  quickly  set  on  tlie  machine  arbor. 

These  washers  are  made  by  the  Munning-Loeb  Co., 
Matawan,  N.  J. 

The  planer  belt-shifting  mechanism  here  shown  is  an 
improved  form  of  that  previously  used  by  the  Cincinnati 
Planer  Co.,  Cincinnati,  Ohio,  and  thorough  shop  tests 
have  ]iroved  its  worth.  A  general  view  of  the  device  is 
given  in  Fig.  1.  The  shifting  cam  is  entirely  inclosed  by 
a  cover  bolted  to  the  overhanging  arm,  which  eliminates 
belt  scrapings,  grit  and  the  accumulation  of  dirt  usually 
fouiid  on  top  of  the  shifting  mechanism  of  the  planer. 

PIG.  3.  DETAILS  OP  OVERARM  AND  BRACKET 

from  the  downward  pressure  of  the  belt,  thereby  prolong- 
ing the  life  of  this  important  part.  A  drip  pan  is 

fastened  underneath  the  overarm  bracket  so  as  to  catch 

the  oil  usually  found  dripping  from  the  cam  or  parts 

PIG.    1.    IMPROVED    PLANER    BELT    SHIFTER FIG.  2.     SHIFTER   WITH  CAM  COVER  REMOVED 
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above  the  pulleys.     This  pan  keeps  the  belts  bone  dry 
and  at  the  highest  efficiency. 

A  feature,  shown  in  detail  in  Fig.  3,  is  the  placing  of 
the  loose  pulley  on  a  stationary  bushing  set  into  the  lower 
end  of  the  overarm.  The  end  of  the  shaft  revolves  in 

this  bushing  as  in  an  ordinary  bearing.  This  does  away 
with  the  objectionable  arrangement  of  having  the  shaft 
revolve  one  way  at  high  speed  at  the  same  time  that  the 
loose  pulley  revolves  on  it  at  high  speed  in  an  opposite 
direction,  resulting  in  an  addition  of  the  two  speeds  and 
consequently  greater  wear. 

m 

M^lftaple  Diplfllliini^  Macfcinirsie 
The  machine  shown  was  designed  especially  by  the 

Langelier  Manufacturing  Co.,  Providence,  R.  I.,  for 

drilling  at  one  operation  twelve  %-in.  oil  holes  in  the 
outer  .sleeve  of  a  Willys-Overland  motor.  Another 
machine  was  also  built  to  drill  four  y^-m.  holes  in  tlie 

MULTIPLE-SPINDLE    DRILLING    MACHINE 

Capacity,  twelve  H-in.  holes;  drlUlng  speed,  2,500  r.p.m.; 
tight  and  loose  pulley  speed,  446  r.p.m.;  floor  space,  4x6  ft.; 
weight.  3,500  lb. 

inner  sleeve.  The  machines  are  identical  except  that 
one  has  twelve  and  tlie  other  four  drilling  spindles. 

The  sleeves  are  held  and  located  in  their  drilling  posi- 
tion in  the  machines  by  an  internal  expanding  arbor 

mounted  in  a  tail.stock  and  sliding  upon  ways  in  line 
with  the  axis  of  the  machine. 

The  expanding  arbor  is  opened  and  closed  automatically 
by  compressed  air.  The  construction  consists  of  a  split 
sleeve  attached  directly  to  the  piston  of  the  compressed- 
air  cylinder.  Inside  of  the  sleeve  is  a  fixed  arbor  with  a 
tapered  end  attached  to  the  cylinder  head.  A  slight  travel 
of  the  sleeve  upon  the  tapered  portion  of  the  fixed  arbor 
will  cause  the  sleeve  to  expand  and  hold  the  work  firmly. 
Excess  movement  is  avoided  by  a  stop  collar  on  the  sleeve 
and  tapered  arbor. 

The  air  to  the  cylinder  is  controlled  by  a  small  piston 
valve  placed  on  the  tailstock  at  the  rear  and  is  operated 
by  contact  with  a  fixed  stop  on  the  tailstock  slide.     The 

tailstock  is  shown  in  its  outer  or  loading  position  by  the 
handwheel  at  the  front.  The  drilling  position  is  obtained 
by  the  sleeves  to  be  drilled  coming  in  contact  with  a  stop 
located  inside  of  the  drill  jig.  This  stop  can  be.  ̂ dju.sted 
at  the  left  end  of  the  machine.  The  tailstock  is  also 

automatically  located  when  in  its  drilling  position  and  is 
unlocked  by  the  foot  pedal  shown  at  the  front  of  bed. 
The  lock  is  adjustable  and  can  be  set  to  suit  the  drilling 

position. The  drilling  heads  are  located  radially  90  deg.  apart 
upon  a  circular  faceplate  mounted  upon  a  column 
attached  to  the  bed.  The  drilling  spindles  are  driven 
by  spiral  gears,  the  drivers  extending  to  the  rear  and 
having  pulleys  on  their  ends.  The  spiral  thrust  of  both 
the  drilling  spindle  and  the  driving  shell  is  taken  up 
by  ball  thrust  bearings.  The  drilling  feed  of  the  spindles 
is  operated  by  the  handwheel  at  the  right.  It  has  a 
s])ur-gear  connection  to  a  rim  gear  located  inside  and 
concentrically  to  the  faceplate.  The  rim  gear  carries  a 
segment  feed  cam  for  each  head  that  has  roll  contact 
with  the  feed  yokes  of  each  drilling  head.  The  yokes 
have  a  clamp  connection  to  the  sleeve  on  the  outer  end 
of  the  drilling  spindles.  This  clamp  connection  pro- 

vides a  ready  means  of  adjusting  the  feeding  position  of 
the  drilling  spindles. 

m 

TSiiB-ee^Hiraclh  Slhell  "Worlfe  iira  a SfflffialS  Slhiop 

In  the  early  days  of  the  war  shops  not  fitted  to  handle 
munitions  work  and  unable  to  get  new  machines 
had  to  make  over  or  put  attachments  on  the  ma- 

chines already  on  hand.  One  of  these  fimis  was  Woga- 
man  Brothers  Co.,  Greenville,  Ohio,  who  had  been  making 
gasoline  engines  and  doing  general  jobbing  work.  They 
had  a  number  of  lathes,  turret  lathes,  drilling  machines 
and  other  small  tools,  but  nothing  on  hand  really  heavy 
enough  for  the  new  work.  So  they  proceeded  to  put  on 

the  necessai-y  attachments  and  to  fit  the  various  machines 
for  the  heavier  work  required.  The  result  was  so  satisfac- 

tory that  out  of  the  first  two  carloads  of  shells  delivered 
only  a  few  hundred  were  rejected,  and  part  of  these  had 
defects  so  slight  as  to  be  subsequently  remedied.  One 
reason  for  this  was  no  doubt  owing  to  the  fact  that  the 
shopmen  were  used  to  doing  all  kinds  of  work,  and  shell 

work  was  merely  another  "job."  Another  factor  was 
the  ingenuity  of  Mr.  Wogaman  in  meeting  the  various 
gaging  and  machining  difficulties  as  they  came  up. 

The  ends  of  the  forgings  are  cut  oif  in  the  machine  il- 
lustrated in  Fig.  1.  This  machine  was  made  from  an  old 

lathe,  using  the  legs,  headstock  and  part  of  the  cross- 
slide.  The  bed  is  of  flat  stock,  and  the  saddle  is  clamped 
on  with  setscrews,  as  seen  at  A.  The  work  is  held  in  a 

three-jawed  universal  chuck  carried  on  a  spindle  set  into 
a  special  bearing  bracket.  The  shells  are  set  by  means 
of  the  sliding  stop  B,  which  closely  resembles  those  used 

in  other  shops.  The  cross-slide  is  power  driven  from  a 
belt-driven  worm  at  the  back,  which  meshes  with  the  worm 
gear  C.  The  clutch  is  thrown  in  or  out  by  the  lever  D, 
which  also  carries  a  stop  into  which  a  stop  E  on  the  slide 
can  bump  and  throw  out  the  feed  at  the  end  of  the  cut. 
The  whole  machine  represents  the  iise  of  otherwise  prac- 

tically useless  parts  for  a  serviceable  machine. 
:■  The  "buttons"  on  the  closed  ends  are  centered  and  tlie 

*  outside  rough-turned  as  usual.     The  shells  are  then  in- 
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Berted  in  chucks  of  the  push-in  type,  the  inside  bored  and 
the  powder  pocket,  diaphragm  chamber  and  seat  machined 
out,  in  a  large  turret  lathe.  The  taper  boring  is  done 
b}'  means  of  a  master  guide  over  the  chuck. 

For  finish  taper  boring,  or  for  corrective  purposes,  an 
old  18-in.  lathe  fitted  as  shown  in  Fig.  2,  is  utilized.  This 
lathe  is  fitted  with  a  special  spindle  and  bearing  bracket 

for  the  chuck — practically  what  would  be  called  a  quill 

undercutting,  while  the  other  is  used  for  waving.  WTiile 
cutting  the  groove  for  the  driving  band,  the  rotl  A,  which 
is  hooked  on  the  end,  is  thrown  back  out  of  the  way  and 
the  tool  is  fed  in  by  hand.  The  slide  is  then  moved 
along  to  bring  the  waving  tool  in  line  with  the  groove, 
and  the  rod  A  is  put  in  place,  as  shown.  As  the  shell 
turns,  the  tool  is  given  a  reciprocating  motion  by  the 
connecting-rod,  fastened  to  the  lever  B,  which  carries  at 

FIG.  1.    OLD  LATHE  PARTS  MADE  INTO  A  CUT-OFF 
MACHINE 

FIG.    2.    TAPER    BORING    ATTACHMENT 
AND  CHUCK  CARRIER 

FIG.    3.     GROOVING   AND   WAVING   ATTACHMENT FIG.    4.    SHELL-NOTCHING    DEVICE 

in  a  watch  factory,  for  the  chuck  spindle  and  bearing  are 
entirely  separate  from  the  headstock,  except  for  a  driving 
connection.  By  using  this  method  and  a  split  chuck,  the 
shell  may  be  solidly  set  and  held  as  well  as  in  a  much  heav- 

ier lathe.  The  split  collet  fits  into  the  taper-bored  end  of 
the  spindle  and  is  locked  by  turning  the  flanged  collar  A 
by  a  rod  set  into  holes  drilled  in  the  edge  of  the  flange. 
The  boring  bar  B  is  carried  in  a  swiveled  block  C  on  the 
cross-slide.  The  outer  end  of  the  bar  carries  a  roller  D, 
which  is  guided  by  the  master  plate  E,  against  which  it 
runs  as  the  bar  is  fed  forward.  The  crossbar  F  acts  as  a 

Bteadyrest  for  the  boring  bar  and  prevents  chatter  on  the 
cut.    The  output  is  about  20  per  hr. 

Grooving  and  waving  are  done  on  the  same  machine, 
which  is  illustrated  in  Fig.  3.  This  machine  js  also  fitted 
with  a  special  chuck  bearing,  as  were  the  two  previously 
shown.  One  end  of  the  shell  is  held  in  the  split  chuck, 
and  the  other  is  supported  by  the  tail  center.  The  tool 
block  carries  two  tools.     One  is  used  for  grooving  and 

C  a  roller  that  rides  on  the  cam  D,  being  held  in  contact 

by  the  spring  E. 
The  waving  in  the  driving-band  groove  is  notched  in 

three  equidistant  places.  In  many  shops  this  is  done  by 
hand  with  a  hanmier  and  chisel.  Here  a  special  device, 
Fig.  4,  is  used.  Its  advantages  over  the  hand  method  are 
many.  It  accurately  spaces  the  notches;  all  are  cut  tJie 
same  depth  simultaneously  and  much  faster  than  can  pos- 

sibly be  done  with  a  hammer  and  chisel.  At  the  same 
time  the  device  costs  but  little  to  make. 

The  shell  to  be  notched  is  placed  at  4  in  a  sort  of  sleeve, 
which  is  stationary  and  carries  three  chisels  properly  set. 
An  outer  ring  B  is  movable  and  carries  three  rollers  like 
those  seen  at  C  and  D.  This  ring  is  rotated  through  a 
short  arc  by  giving  it  a  pull  or  push  by  hand.  The  roll- 

ers ram  the  chisels  into  the  wave  and  make  the  notches. 
The  rebound  of  the  chisels  causes  them  to  clear  the  groove, 
so  that  the  shell  is  easily  removed.  One  of  the  shells,  with 
a  notch  E,  inay  be  seen  at  the  right 
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Gas    Engine    Ignition.      By    E.    B.    Norris,    R.    K. 
Winning  and  W.  C.  Weaver.     Published  by  JIc- 
liraw-HlU  Book  Co.,  New   Yorlt,    1916.     Cloth ; 
6x8  in. ;  1T4  pages  ;  Illustrated.     Price,  $1.50. 
The  material  for  this  boolf  was  prepared  as 

part  of  the  extension  course  of  the  University  of 
Wisconsin  and  is  largely  descriptive  in  character. 
The  first  chapter  is  devoted  to  the  different 
methods  of  ignition  used  with  internal-combustion 
engines  ;  this  is  followed  by  an  explanation  of  the 
jump-spark  battery  systems,  nonvibrating  colls, 
batteries,  magnetos  and  generators.  The  opera- 

tions of  several  well-known  systems  are  described 
and  illustrated. 

Written  primarily  as  a  textbook,  the  matter  has 
been  arranged  with  particular  reference  to  home 

study  It  should  also  And  a  field  among  automo- 
l)'le   repairmen. 
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Personals 
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Fred  Lankenheimer  has  been  appointed  general 
foreman  of  the  Stoner-Thaw  Co.,  Ltd.,  Pitts- 

burgh. Penn. 
0.  P.  Hand  who  was  advertising  manager  of  the 

Burd  High  Compression  Ring  Co..  Rockford,  HI., 
has  been  advanced  to  the  position  of  vice-presi- dent and  sales  manager. 

E.  Ver  Linden  for  sometime  past  factory  man- 
ager of  the  Olds  Motor  Works,  Lansing,  Mich.,  has 

become  general  manager  of  the  concern,  follow- 
ing the  resignation  of  Jay  Hall. 

H.  W.  Johnson,  until  recently  efficiency  engi- 
neer with  the  Russell  Burdsall  &  Ward  Bolt  and 

Nut  Co.,  has  become  superintendent  of  the  Put- nam  Machine   Co..   Fitchburg,   Mass. 
C.  K.  Cairns  has  been  appointed  sales  manager 

of  the  Cincinnati  Pulley  Machinery  Co.,  Cincin- 
nati, Ohio.  Mr.  Cairns  was  formerly  associated 

with  the  American   Tool   Works   Company. 

C.  R.  Adams  has  resigned  his  position  as  as- 
sistant engineer  of  the  Chandler  Motor  Car  Co.  in 

order  to  accept  the  factory  management  of  the 
Sibley  Machine  Tool  Co.,  South  Bend,  Ind. 

Herbert  S.  Barrows,  for  the  past  two  years  su- 
pervisor of  repairs  for  the  Hendee  Mfg.  Co.. 

Springfield,  Mass.,  has  been  promoted  to  the  po- 
sition of  superintendent  of  the  State  Street  plant. 

H.  E.  Miller.  Jr..  formerly  with  the  Pittsburgh 
Plate  Glass  Co.  and  the  Lilly  Varnish  Co.,  is  now 
looking  after  the  Interests  of  the  Moller  &  Schu- 

mann Co.,  Brooklyn,  N.  Y.,  in  the  New  England 
territory. 

John  W.  Morton  has  been  appointed  chief  drafts- 
man of  the  Baltimore  Oil  Engine  Co.,  Baltimore. 

Md.  Mr.  Morton  was  formerly  associated  with 
the  designing  department  of  Mcintosh  &  Sey- 

mour   Corporation. 
John  Calder  has  been  appointed  assistant  to 

Vice-President  H.  H.  Plnney,  of  the  Remington 
Arms  Unioii  Metallic  Cartridge  Co..  Inc.,  Bridge- 

port. Conn.,  and  will  represent  him  as  chief 
executive  at  the  Bridgeport  Remington  Arms  plant. 

T.  E.  Keefe  has  become  associated  with  the 
Franklin  Oil  and  Gas  Co.,  Bedford,  Ohio,  as 
Eastern  representative.  Mr.  Keefc  was  formerly 
connected  with  the  Pierce-Arrow  Motor  Car  Co. 
and  the  National- Acme  Manufacturing  Co. 

W.  F.  Rockwell,  for  the  past  few  years  at  the 
head  of  the  industrial  engineering  division  of 
Clinton  H.  Scovell  &  Co.,  has  resigned  to  be- 

come assistant  general  manager  and  works  man- 
ager of  the  Forbensen  Gear  and  Axle  Co.,  Cleve- 

land, Ohio. 

J.  L.  Miller  and  Eugene  S.  Reilly  have  tanned 

the  J.  L.  Miller  .Machinery  Co.,  :i  Wood  St.,  Pitts- 
burgh, for  the  purpose  of  dealing  in  metal  and woodworking  machinery. 

Hyatt  Roller  Bearing  Co..  Newark,  N.  J.,  an- 
nounces a  change  in  the  name  of  its  former  com- 
mercial sales  division  to  that  of  industrial  de- 

partment. The  industrial  department  includes  all 

applications   other  than   automobile. 

The  Harmatta  Spot  Welding  patent  controlled 

bv  the  Universal  Electric  Welding  Co.  w'as  de- clared valid  by  the  U.  S.  Circuit  Court  of  Appeals 

on  July  17.  1916  It  '»  understood  that  rea- 
sonable terms  will  be  made  with  users  for  ma- 
chinery covered  by  this  patent. 

The  Association  of  French  Importers  of  Machine 

Tools  has  recently  been  formed  in  Paris.  F  Fen- 

wlck,  president  It  is  "open  to  all  French  Im- porters and  dealers,  old  or  new,  big  or  small.  Vie 
intend  to  support  and  to  stimulate  morally  all 
our  members  for  their  own  benefit  and  indirectly 
for  the  benefit  of  the  manufacturers  that  they 

will  represent."  The  office  of  the  new  association is  at  1.5,  Rue  Feneion,  Pails. 

Transmission  Ball  Bearing  Co..  Buffalo.  N.  Y., 
have  found  it  necessary,  owing  to  the  demand 
for  its  line  of  Chapman  ball  bearings,  to  build 

and  equip  a  new  factory  to  afford  greatly  in- 
creased manufacturing  facilities.  A  complete  in- 

stallation of  new  eaulpment  for  the  manufacture 

of  shafting  bearings  and  loose  pulley  bush- 
ings, as  well  as  elevating  trucks,  is  contem- 

plated. The  Capital  Stock  of  the  Morse  Chain  Co.,  of 
Ithaca  X  \'..  has  been  increased  from  $400,000 
to  $1  500.000  for  expansive  purposes  in  the  shape 

of  new  buildings  and  additions  to  old  ones  al- 
ready under  wav.  Present  plans  contemplate 

again  doubling  the  size  of  the  plant,  a  '"ge 
storage  building  being  about  completed,  additions 

to  the  steel  and  wire  mills  and  a  new  gas-pro- 
ducer building  being  well  under  way,  and  another 

addition  to  the  main  building.  Increasing  its  total 

length  to  more  than  900  ft.,  soon  to  be  started. 
When  these  buildings  are  completed,  the  Morse 

Chain  Co.  will  have  a  total  floor  space  of  ap- 
proximately seven  acres,  all  of  which  will  be 

devoted  exclusively  to  the  manufacture  of  Morse 
rocker-joint  power  transmission. 

are  the  Radbore  heads  for  drilling  square  holes 
formerly  made  by  the  Radical  Boring  Head  Corp. 

Portable  Conveyors.  Tlie  Jeffrey  Manufactur- 
ing Co.,  Columbus,  Ohio.  Bulletin  Xo.  184.  Pp. 

12 ;  6x9  in.  Illustrated.  These  conveyors  are 
used  in  handling  barrels,  boxes,  packages,  bags, etc. 

Air  Compressors.  Ingersoll-Rand  Co., .11  Broad- 
way, New  York.  Form  Xo.  30HS.  Pp.  28  ;  6x9  In. 

Imperial  Type  "XPV"  duplex  steam  driven  com- 
pressors are  described  and  illustrated  In  this bulletin. 

Overhead  Carrying  Devices.  Xew  Jersey  Foun- 
dry and  Machine  Co.,  90  West  St..  Xew  York. 

Catalog  88 ;  pp  48.  6x9  in.  This  describes  the 
tracking,  trolleys,  hoists,  cranes,  cars,  etc.,  made 
by  this  company. 

Tool  Holders,  Hollowed  Bored  Forgings,  Planer 
Bolts.  .National  Forge  and  Tool  Co.,  Erie,  Penn. 
Catalog;  pp.  20,  Bx!)  in.;  illustrated.  The  tool 
holders  and  planer  bolts  described  in  this  catalog 
were  formerly  made  by  the  G.  R.  Lang  Co..  of 
Meadville,  Penn. 

"Products  de  la  Ingersoll-Rand."  Ingersoll- Rand  Co.,  11  Broadway,  .New  York.  CaUlog  ;  pp. 
124,  6x9  in.  This  is  a  Spanisli  catalog  covering 
completely  the  company's  line  of  air  and  gas  com- 

pressors, pumps,  pneumatic  tools  for  machine, 
boiler  shop  and  foundry  work. 

Oxy-Acetylene  Welding  and  Cutting  Apparatus. 
The  Prest-0-l-ite  Co,  Indianapolis.  Ind.  Fourth 
edition  of  instruction  book  (paper  cover)  on  oxy- 
acetylene  welding  and  cutting,  in  which  are  pre- 

sented uptodate  and  practical  data  on  the  welding 
of  different  metals.     Price.  50c. 

Iron  Cements,  Paints,  Etc.  Smooth-On  Mfg. 
Co.,  570-."i74  Communipaw  .\ve.,  Jersey  City,  X. 
J.  Smooth-On  Instruction  Book  No.  16.  Pp.  144  ; 
4^4x6M!  in.  This  contains  many  new  examples 
and  Illustrations  showing  the  working  of  the  dif- 

ferent Smooth-On  iron  cements  and  should  be  of 
value  to  any  machine  shop  and  foundry. 

Belt  Pulleys.  This  is  the  title  of  two  booklets 
issued  by  the  .\merican  Pulley  Co  ,  Philadelphhia. 
Penn..  in  which  pulley  data  are  compiled  and 
tabulated.  One  contains  report  of  tests  for  belt 
slip  by  H.  M.  Haven  and  William  W.  Cro.sby.  en- 

gineers and  architects,  and  the  other  is  a  reprint 
of  a  paper  by  Cliarles  A.  Brinley  read  before  the 
Engineers  Club  of  Philadelphia,  Penn. 
«tMllllllltllllMlli ■  tlllllllllllllMIIIIUIIMIIIIIIIinill'. 
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Obituary 

Charles  D.  Peck,  superintendent  of  the  shops 
of  the  H.  K.  Porter  Co.,  Pittsburgh,  Penn.,  died 
on  Aug.  4  as  the  result  of  an  automobile  acci- 

dent in  which  his  wife  was  also  killed. 

C.  F.  A.  Schlatter,  president  of  the  recently  or- 
ganized Schlutter-Zastrow  Machine  Co.,  Balti- 

more Md.  died  in  that  city  on  Aug.  2,  aged 
39  years.  Mr.  Schlutter  was  formerly  connected 
with  the  Calvert  Machine  Co. 

David  Wilson  Mesick.  proprietor  of  the  Fulton 
Foundry  and  Machine  Co..  Brooklyn,  N.  Y.,  died 
at  his  home  in  that  city  on  Aug.  9.  Mr.  Mesick 
was  at  one  time  superintendent  of  Professor 
Sweet's  Straight  Line  Engine  shop  in  Syracuse 
and  is  credited  with  instituting  reforms  In  the 
factory  organization  that  resulted  in  putting  the 
business  on  a  financially  profitable  basis. 

R.  J.  Collins,  for  the  past  twelve  years  as- 
sociated with  the  Cataract  Refining  and  Manu- 

facturing Co.,  died  at  his  home  in  Buffalo.  X.  Y.. 
July  20.  As  sales  manager,  for  the  past  six 
years  of  the  cutting  compound  department  of  his 
company  Mr.  Collins  became  a  familiar  figure  In 
the  machine-tool  Industry  and  his  untimely  death 
will  be  mourned  by  a  large  circle  of  business friends. 

-iiiiiiiiiimiiimiiiiniMiiimmimiiH""   iimiiiiiiimiHiimim  ^ 
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Wet  Tool  Grinding  Machines,  diamond  Machine 

Co..  Providence,  R.  1.  Bulletin;  pp.  12,  SiixU in  :   illustrated. 

Roller  Bearings.  American  Roller  Bearing  Co.. 
Pittsburgh,  Penn.  Bulletin  Xo.  1003.  Pp.  22; 
(iVjxlO  in.     Illustrated. 

Ball  Bearings.  U.  S.  Ball  Bearing  Manufactur- 
ing Co.,  Palmer  St.  and  Kolmar  Ave.,  Chicago,  III. 

Catalog  F;  pp.  34,  7x9  in.  ;  illustrated. 
Bolt  Pointing,  Threading  and  Special  Tapping 

Machines.  Webster  &  Peiks  Tool  Co.,  Springfield, 
Ohio.     Catalog ;  pp.  34,  6x9  in. ;  illustrated. 

Ladles.  Whiting  Foundry  Equipment  Co  ,  Har- 
vey, 111.  Catalog  No.  122.  Pp.  24;  fix9  In  ;  il- 

lustrated.     This   catalog   supersedes   Xo.    103. 

Friction  Clutches  and  Friction  Cut-Off  Coup- 
lings. HllUard  Clutch  &  Machinery  Co.,  Elmlra, 

X.  Y.     Catalog  C.     Pp.  12  ;  6x9  in.     Illustrated. 

Rotary  Surface  Grinder.  The  Persons-Arter Machine  Co.,  Worcester,  Mass.  Catalog  No  2; 

pp.  12,  6x9  In.  This  describes  Slodel  A  8-  to  12- In.  grinders. 

Ball  Bearings.  S-KF  Ball  Bearing  Co..  Hart- 
ford, Conn.  Bulletin  ;  pp.  40.  6x9  in.  ;  illustrated. 

This  bulletin  is  devoted  specially  to  ball  bearings 
for  cottonseed  oil  machinery. 

Air  Compressors.  Chicago  Pneumatic  Tool  Co., 
Chicago,  111.  Bulletin  34-X.  Pp.  20;  6x9  In. 
This  bulletin  Illustrates  and  describes  single  steam 
and  belt-driven   compressors. 

Steam  Condensing  Plants.  Ingersoll-Rand  Co.. 
11  Broadway,  Xew  Y'ork.  Form  Xo.  9024.  Pp. 
32 ;  6x9  in.  This  bulletin  describes  the  Bayer 
barometric  type  of  condenser. 

Combination  Gas  &  Oil  Burning  Equipment  for 
Industrial  Heating.  Tate-Jones  &  Co.,  Inc..  Em- 

pire Building.  Pittsburiih.  Penn.  Circular  Xo. 
155.     Pp.  8:  8x11  in.     Illustrated. 

Link-Belt  Sprocket  Wheels,  Traction  Wheels, 
Gears,  Buckets.  Etc  Link-Belt  Co..  Chicaga  HI. 
Book  Xo.  275.  Pp.  112;  6x9  in.  This  contains 
revised  list  prices  effective  July  15.  1916. 

"Libby"  Heavy  Duty  Turret  Lathe.  Interna- 
tional Machine  Tool  Co.,  Indianapolis,  Ind.  Book- 

let ;  pp.  16  ;  6x9  in.  This  booklet  shows  the  ap- plication of  this  lathe  In  railroad  shops. 
Electric  Portable  Tools.  Chicago  Pneiunatlc 

Tool  Co.,  Chicago.  111.  Bulletin  3-41.  Pp.  8; 
6x9  in.  This  bulletin  describes  the  Duntley  elec- 

tric tools  for  street  and  interurban  railways. 

Radbore  Heads.  Lawson  &  Co..  90  West  St., 
Xew   York.     Catalog.      Pp.    18;   5>4x7   in.     These 

The  Coxe  Traveling  Grate  Co.,  Port  Carbon. 
Penn.,  would  like  to  receive  catalogs  of  machine 
tools  and  general  equipment  for  a  machine  shop and  foundry. 

Forthcoming  Meetings 
■  IIIIIMIIIIIIIItlllMMIIIIItllMllllllilHIIllll 

lit   llllltlllllllllllllHIIIII"   Ill's 

American  Foundrymen's  Association  and  Amer- ican Institute  of  Metals.  Annual  meeting,  Sept. 
11-16,  Cleveland,  Ohio.  A.  O.  Backert,  secretary, 
American  Foundr.vmen's  Association,  Cleveland, 
Ohio. 

Xatlonal  Machine  Tool  Builders'  Association. 
Annual  convention.  Oct.  24-25,  Hotel  Astor,  Xew 
York  City.  Charles  E.  Hildreth.  general  man- 

ager,   Worcester.    Mass. 
American  Society  of  Mechanical  Engineers. 

Monthly  meeting,  first  Tuesday.  Calvin  W.  Rice, 
secretary,  29  West  3»th  St.,  Xew  York  City. 

Boston  Branch  Xatlonal  Sletal  Trades  Associa- tion. Monthly  meeting  on  first  Wednesday  of 
each  month.  Young's  Hotel.  W.  W.  Poole,  secre- 

tary, 40  Central  .'St.,  Boston.  Mass. 

Providence  Association  of  Mechanical  Engi- neers. Jfonthlv  meeting,  fourth  Wednesday  of 

each  month.  J.  A.  Brooks,  secretary.  Brown  Inl- 
verslty,  Providence.  R.  I. 

Xew  England  Foundrymen's  Association.  Reg- ular meeting,  second  Wednesday  of  each  month. 
Exchange  Club,  Boston.  Mass  Fred  F.  Stockwell, 
205  Broadway,  Cambrldgeport.  Mass. 

Engineers'  Society  of  Western  Pennsylvania. 
Monthly  meeting,  third  Tuesday  ;  section  meeting, 
first  Tuesdav  Elmer  K.  Hlles.  secretary.  Oliver 
Building.  Pittsburgh,  Penn. 

Rochester  Society  of  Technical  Draftsmen. 

Jlonthlv  meeting,  last  Thursday.  O.  L.  Angevine. 

Jr..  secretary.  857  Genesee  St..  Rochester,  X.  ̂ . 

Superintendents'  and  Foremen's  Chib  of  Cleve- land. Monthly  meeting,  third  Saturday  Philip 

Frankel,  secretary,  310  Xew  England  Building, Cleveland,  Ohio. 

Western  Society  of  Engineers,  Chicago,  Hi 

Regular  meeting,  first  Wednesday  evening  of  each 

month,  exceptnig  July  and  August.  .T  H.  Warder. 
secretary,  1785  Slonadnock  Block.  Chicago,  111. 

Philadelphia  Foundrymen's  Association.  Meet- 
ings first  Wednesday  of  each  month.  Manufac- turers' Club.  Philadelphia.  Penn.  Howard  Evans, 

secretary.  Pier  45  North,  Philadelphia,  Penn. 

Technical  League  of  America.  Regular  meet- 
ing second  Friday  of  each  month.  Oscar  S. 

Teale,  secretary,  35  Broadway,  New  York,  N.  Y. 
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amms'  ''Mastleir  Form'"  Geaomn By  Reginald  Trautschold 

SYNOPSIS— The  Williams'  system  of  longitud- 
inally parallel  and  transversely  converging  bevel- 

gear  tooth  construction  is  described,  tooth  contact 
and  tooth  proportions  discussed,  machining  opera- 

tions for  gears  and  pinions  explained.  Advantages 
and  limitations  of  the  system  are  taken  up. 

By  fully  recognizing  the  fundamental  law  governing 
all  gearing  and  by  admitting  the  futility  of  attempting  to 
make  bevel  gears  interchangeable,  Harvey  D.  Williams 
proposes  to  revolutionize  the  cutting  of  bevel  gears  of 
commercial  size  by  substituting  a  method  of  multiple 
production  for  the  tedious  and  individual  production 
method  so  long  in  vogue. 

The  fundamental  law  whose  importance  Mr.  William.s 
seems  to  have  appreciated  more  than  other  designers  is  that 

X'-
 

style    A  Stv/le    B 

FIG.  1.    EXAMPLES  OF  WILLIAMS'  "MASTER  FORM"  GEARS 

any  gear  will  mesh  perfectly  with  its  conjugate,  irrespec- 
tive of  the  shape  of  the  teeth.  Cycloidal,  involute,  octoid, 

etc.,  are  but  tooth  forms,  standardized  by  years  of  usage, 
which  present  more  or  less  difficulty  in  reproduction. 
Their  chief  virtue  lies  in  the  fact  that  they  are  develop- 

ments following  definite  geometrical  laws — thus  permit- 
ting duplication  within  reasonable  degree  of  accuracy. 

In  spur  gearing  the  form  of  the  tooth  is  not  of  particular 
importance — from  a  manufacturing  standpoint — as  the 
tooth  proportions  are  similar  over  the  entire  face  of  the 
gear,  so  that  cutting  tools  with  correct  profile  can  be 
evolved  which  will  finish  the  teeth  in  simple  operations. 
In  bevel  ̂ rearing,  however,  accurate  cutting  of  teeth  is 
made  much  more  difficult  bv  the  fact  that  the  proportions 
of  the  teeth  varv  from  end  to  end.  necessitating  various 
adjustments  of  both  work  and  cutting  tools  and  making 
accurate  reproduction  an  exceedingly  difficult  task. 

Economy  in  multiple  production  of  anv  mechanism  is 
dependent  upon  the  simplicity  of  the  operations  involved 
and  the  speed  with  which  they  can  be  performed.  In  the 

machine  shop,  comparatively  small  plane-surfaces  can 
be  reproduced  in  quantities  with  the  greatest  degree  of 
precision,  minimum  difficulty  and  maximum  economy — 
excepting  only  the  production  of  small  cylinders  in  quan- 

tities. Mr.  Williams  has  adopted  the  plane-surface, 
therefore,  for  the  profile  plane  of  his  gear  tooth,  one  of  a 
mating  pair  of  bevel  gears,  and  has  secured  the  very 

decided  further  advantage  offered  by  plane-surface  pro- 
duction by  making  two  tooth  profiles  longitudinally 

parallel,  though  transversely  converging,  so  that  they  can 
be  finished  simultaneously  and  with  the  same  cutter. 

As  but  one  of  a  pair  of  bevels  can  have  its  teeth  so 
proportioned,  Mr.  Williams  proposes  the  construction 
naturally  for  the  larger,  the  gear,  and  makes  the  smaller 
wheel,  the  pinion,  the  conjugate  of  the  gear  with  pairs  of 
longitudinally  parallel  and  transversely  converging  plane- 
surface  tooth  profiles.  The  usual  pair  of  bevel-gears,  those 
for  which  there  is  the  firrcatest  commercial  demand,  have  a 
speed  ratio  of  up  to  four  to  one,  or  even  up  to  six  to  one, 
so  that  80  per  cent,  sometimes  as  high  as  86  per  cent, 
of  the  teeth  of  such  sets  of  gears  could  be  of  the  simple 
Williams'  form.  Even  in  the  case  of  miter  bevel-gears, 
or  in  instances  in  which  the  pinion  might  be  furnished 
with  the  simple   teeth,   very  considerable  economies  in 

Style    A  Style    ft 

FIG.  2.  PINIONS  FOR  WILLIAMS'   "MASTER  FORM"  GEARS 

manufacture,  as  will  be  seen,  would  result  from  the  adop- 
tion of  the  new  shaped  teeth. 

Mr.  Williams'  principle  of  longitudinally  parallel  and 
transversely  converging  plane-surface  tooth  profiles  per- 

mits of  two  constructions  (see  Fig.  1),  in  one  of  which 
the  opposite  sides  of  alternate  teeth  are  longitudinally 
parallel — Style  A — and  in  the  other  of  which  the  two 
sides  of  the  same  tooth  are  longitudinally  parallel — 
Style  B.  In  the  former,  the  space  between  the  teeth 
is  constant;  and  in  the  latter,  the  thickness  of  the 
tooth  is  the  same  from  end  to  end  ;  teeth  of  parallel  depth 

being  employed  in  the  Williams'  gear.  Either  of  these 
forms  may  be  adopted,  but  for  manufacturing  considera- 

tions in  general,  the  ad^nsable  form  is  that  represented 
as  Style  A. 

In  the  design  in  which  the  teeth  are  radial  .3nd  the 
spaces  parallel  (Style  A),  the  contact  plane  between  the 
gear  and  the  pinion  is  slightly  increased,  just  as  if  th(> 
face  of  the  gear  were  sliarhtly  elongated,  the  pressure  of 
the  pinion  on  the  gear  being  exerted  at  a  slight  inclination 
to  the  normal.  In  the  design  in  which  the  spaces  are 
radial  and  the  teeth  parallel  (Style  B),  the  contact  plane 
between  the  gear  and  the  pinion  is  no  longer  than  in  the 
ordinary  types  of  bevel  gears  with  longitudinally  convers- 

ing tooth  profiles,  but  the  pressure  of  the  gear  on  the 
pinion  is  exerted  at  a  slight  inclination  to  the  normal,  the 
face  of  the  pinion  being  slightly  elongated  in  this  case. 
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This  slight  oblique  transmission  of  pressure,  iu  sets  of 
gears  in  which  the  axes  of  both  tlie  gear  and  pinion  lie 

in  the  same  plane,  produces  a  slight  "skew  action,"  similar 
to  that  produced  in  an  ordinary  pair  of  skew-bevel  gears. 
The  plane  tooth  profiles  are  tangent  to  the  frustum  of  a 

"skew  cone"  having  an  apex  angle  equal  to  twice  the  pres- 
sure angle  of  the  gear  and  the  diameter  of  its  smaller  base 

equal  to  the  width  of  the  bottom  of  the  tooth  space  in 
Style  A  gears  and  to  the  width  of  the  top  of  the  tooth  in 

Style  B  gears — see  Fig.  1. 
This  "skew  action"  not  only  is  responsible  for  the  quite 

appreciable  gain  in  smoothness  and  silence  in  operation 
common  to  skew-bevel  gears  in  general  but  also  discounts 
to  some  extent  the  necessity  of  the  exactness  in  shaft  align- 

ment required  for  the  smooth  operation  of  ordinary  bevel- 
gears.  But  a  very  slight  difference  in  the  planes  of 
ordinary  bevel-gears  causes  them  to  chatter  and  pound 
for  it  is  equivalent  to  operating  gears  as  skew-bevels, 
which  are  not  proportioned  for  such  service.  In  the 

Williams'  system,  the  troubles  resulting  from  slight  in- 
alignment  of  shafts  are  discounted  by  tiie  fact  that  a 

certain  "skew  action"  is  inherent  to  the  gears  so  that  a 
slight  increase  in  the  amount  of  "skew"  is  proportion- 

ally very  much  less  serious  than  where  complete  avoidance 

of  "skew"  is  necessary  for  satisfactory  operation. 

Pinions  tor  Williams'  "JIaster  Form"  Gears 

Fig.  2  illustrates  the  forms  of  pinions  developed  to  run 

with  the  "master  form"  gears;  Style  A  mating  with  a 
gear  in  which  the  teeth  are  radial  and  the  spaces  parallel, 
Si^le  B  mating  with  a  gear  in  which  the  spaces  are  radial 
and  the  teeth  parallel.  Style  A  shows  a  somewhat  better 
distribution  of  metal  than  does  the  pinion  of  Style  B,  the 
flanks  of  the  former  being  generally  heavier,  more  metal 
being  removed  from  Style  B  pinions  on  account  of  the 
proportionally  greater  amount  of  metal  in  the  gear  teeth  of 
constant  cross-section — Style  B  gear.  The  profiles  of  both 
styles  of  pinions  are  curved  surfaces  transversely,  and  to 

some  extent  longitudinally,  so  the  action  of  tooth  engage- 
ment is  more  one  of  rolling,  the  pinion  rolling  into  mesh 

with  the  gear,  instead  of  the  sliding  action  taking  place 

in  ordinary  bevels  of  the  skew-bevel  type — this  peculiarity 
will  be  referred  to  again. 

Either  style  of  pinion  can  be  cut  on  a  generating  ma- 
chine with  aboul  equal  ease  and  considerably  more  expe- 

ditiously than  can  be  the  ordinary  type  of  bevel-gear.  The 
cutting  tool  for  Style  A  pinions  is  slightly  the  more  diffi- 

cult to  produce  and  to  keep  in  good  condition,  but  the 

advantage  of  Style  A  gear,  from  manufacturing  considera- 
tions, makes  Style  A  pinion  preferable  to  Style  B  pinion. 

In  addition  to  which  there  is,  of  course,  the  advantage  of 
greater  strength  favoring  Style  A  pinion. 

Parallel  depth  teeth  being  employed  in  the  Williams' 
"master  form"  method  of  gearing,  tooth  contact  between 
advancing  pinion  and  gear  teeth  commences  while  the 
preceding  teeth  are  in  full  mesh  and  before  the  receding 
teeth  are  completely  out  of  mesh,  as  is  the  case  in  parallel 
depth  bevel-gears  of  the  ordinary  type.  In  addition  to 
which  desirable  feature,  a  peculiarity  possessed  by  tliis 
class  of  gearing,  due  to  the  slight  longitudinal  curvature 
of  the  pinion  teeth  above  the  contact  lines  in  full  mesh, 
is  the  rolling  action  of  the  teeth  on  entering  and  leaving 
mesh. 

Fig.  3  (6)  depicts  the  action  of  the  teeth  as  they  enter 
mesh.     Contact  between  the  pinion  and  the  gear  com- 

mences at  some  point  removed  from  the  inner  end  of  the 
gear  tooth,  such  as  point  c  shown  on  the  first  view  of 
detail  (b).  As  the  gears  advance  the  teeth  enter  mesh — 
as  shown  in  the  subsequent  views  of  detail  (&) — with  a 
rolling  action  rather  than  one  of  pure  sliding,  onaccount 
of  the  slightly  greater  length  of  advancing  contact  line 
on  the  pinion  tooth  due  to  its  sligiit  longitudinal  curva- 

ture, the  end  of  the  pinion  tooth  rolling  from  the  initial 
contact  point  c  to  its  position  in  line  with  the  inner  end 
of  the  gear  tooth  in  full  mesh  and  then  similarly  rolling 
out  as  the  teeth  disengage. 

Detail  (a),  Fig.  3,  shows  the  points  of  contact  (projec- 
tions of  the  contact  lines)  when  the  gear  and  pinion  are 

in  full  mesh.  These  points  are  normal  projections  of  the 

"instant  center,"  the  point  of  tangency  between  the  pitch 
circles  of  the  gear  and  pinion,  upon  the  plane-surface 
tooth  profiles  of  the  gear  teeth.  In  this  position,  a  longi- 

tudinal section  of  the  pinion  tooth  on  the  plane  of  the 
two  contact  lines  is  a  parallelogram  conforming  to  the 
corresponding  rectangular  section  of  the  gear  tooth  space 
in  Style  A  gearing,  or  a  regular  trapezoid  corresponding 
to  the  section  of  the  gear  tooth  space  in  Style  B  gearing. 
As  the  teeth  enter  or  leave  mesh,  the  contact  points  always 

lie  on  a  plane  passing  through  the  "instant  axis,"  of  which 
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\  Points  of , 
^Contact  i 

^ 

i  '     '''      i 

\3    L^/    ' 
/ 

._v 
fig.  3.    DETAILS  OF  TOOTH  CONTACT 

the  "instant  center"  is  the  projection,  and  normal  to  the 
gear  tooth  profile,  the  profile  of  the  pinion  tooth  being  the 
envelop  of  contact  ])oints  lying  in  planes  passing  through 

the  "instant  axis"  of  the  pinion  tooth.  That  is,  any  line 

passing  through  the  "instant  axis"  of  the  pinion  is  normal 
to  the  plane-surface  profile  of  the  gear  tooth  at  instant  of 
tooth  contact. 

The  location  of  the  pitch  line  in  this  type  of  gearing  is 

of  interest  in  locating  the  "instant  center"  and  also  in 
showing  tlie  excellent  distribution  of  load  on  the  teeth. 
The  addendum  is  made  about  one-third  of  the  working 
depth  of  the  gear  tooth,  two-thirds  of  the  working  depth 
of  the  pinion  tooth,  so  the  contact  lines  in  full  mesh, 
which  have  been  .seen  to  lie  below  the  pitch  line  of  the 

pinion,  are  actually  located  close  to  mid-tooth  in  both  the 
gear  and  pinion  whei'e  the  thickness  of  the  respective 
teeth  is  about  equal.  A  central  location  of  the  pitch  line 
would  result  in  teeth  of  unwieldy  working  depth  for  the 
gear,  the  serious  uiulorcutting  of  the  pinion  teeth  and 
usually  the  removal  of  much  of  the  top  of  pinion  teeth  in 
Style  A  pinions  during  generation. 

The  longitudinally  parallel  and  transversely  converging 
tooth  profiles  of  the  gears  call  for  particularly  simple 
machining  operations.  All  that  is  required  is  a  series  of 
straight  cuts  with  a  suitably  shaped  tool  in  the  general 

direction  of  the  gear's  apex — see  diagrams  of  Fig.  4.  In 
the  case  of  Style  A  gears,  in  which  the  bottom  of  the  tooth 

space  is  of  constant  width,  a  plain  "V"  shaped  tool  is 
employed  for  cutting  out  the  tooth  spaces,  the  only  re- 

quirements of  which  are  that  the  cutting  edge  angles 
conform  to  the  pressure  angle  of  the  gear  and  that  the  tip 
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of  the  tool  be  reraovecl  so  that  its  truncated  end  conforms 

to  the  width  of  the  bottom  of  the  tooth  space.  These 
simple  requirements  permit  the  use  of  milling  cutters  so 

that  the  work  can  be  most  expeditiously  performed — par- 
ticularly as  the  sides  of  adjacent  teeth  can  be  finished 

in  one  setting  of  the  blank.  Such  a  milling  cutter  can 
be  accurately  gaged  and  kept  precisely  ground  with  the 
minimum  liability  of  deviation  from  correct  proportions. 

The  cutting  tool  employed  for  l^tyle  B  gears,  in  which 
the  top  of  the  tooth  is  of  constant  width  and  the  sides  of 
each  individual  tooth  are  longitudinally  parallel  is  the 

conjugate  of  the  tool  used  for  Style  A  gears — see  Fig.  4 — 
and  such  a  form  of  tool  cannot  readily  be  reproduced  in 
the  shape  of  a  milling  cutter.  Not  only  would  a  milling 
cutter  of  the  requisite  shape  be  difficult  to  make  but  it 
would  be  extremely  difficult  to  grind. 

The  various  dimensions  given  on  the  "Detail  of  Cutting 
Tool,"  Fig.  4,  should  advisably  be  kept  as  indicated,  as 
well  as  the  included  angle  ground  to  precision.  Dimen- 

sion a  must  not  be  greater  than  the  bottom  width  of  the 
space  between  the  inner  ends  of  adjacent  teeth  nor  should 
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FIG.    4. MACHINING    OPERATIONS    FOR    WILLIAMS' 
"MASTER  FORM"  GEARS 
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FIG.   5.    MACHINING   OPERATIONS   FOR   PINIONS 

it  be  less  tlien  one-half  the  bottom  width  of  the  space  at 
the  outer  ends  of  the  teeth,  in  order  that  a  second  tool 
may  not  be  required  to  finish  off  the  bottom  of  the  tooth 
space.  These  quite  rigid  requirements  practically  limit 
the  cutting  of  this  style  of  gear  to  shapers  or  planers,  the 
conditions  imposed  being  severe  for  millers  in  productive 
work. 

The  mating  pinions  for  "master  form"  gears  are  advis- 
ably cut  on  generating  machines  employing  a  simple  cut- 
ting tool  which  is  the  counterpart,  or  mate,  of  the  tool 

employed  for  cutting  the  "master  form"  gear,  the  com- 
pound operation  of  the  machine  reproducing  in  a  con- 

jugational  manner  the  mating  tooth  of  the  gear — see  Fig. 
5.  The  cutting  tool  reciprocates  in  the  line  of  the  tooth 
form  axis  and  at  the  same  time  is  given  a  slow  movement 
in  a  circle  conforming  to  the  circumference  of  the  mating 
gear,  while  the  pinion  blank  revolves  at  a  proportional 
speed  as  if  actually  in  operation  with  its  mating  gear. 
Either  style  of  pinion  is  generated  in  the  same  manner, 
the  only  difference  being  in  the  shape  of  the  reciprocating 
tool.  For  Style  A  pinions  the  cutting  tool  is  similar  in 

shape  to  the  tool  employed  for  cutting  Style  B  "master 
form"  gears,  while  the  cutting  tool  for  Style  B  pinions  is 

similar  in  section  to  the  tool  used  in  cutting  Style  A 
"master  form"  gears. 

Reciprocating  tools  being  employed  to  generate  either 
type  of  pinion,  the  simpler  tool  for  cutting  Style  B  pinion 
does  not  possess  the  same  degree  of  advantage  over  the 
more  complicated  generating  tool  for  Style  A  pinions  that 

exists  in  the  respective  tools  for  cutting  the  "master  form" 
gears,  so  that  Style  A  pinion  is  little  more  difficult  to 
generate,  notwithstanding  the  objections  raised  in  the 
case  of  a  similar  tool  for  cutting  the  gears  and  which,  of- 
course,  apply  with  equal  force  to  the  tool  required  for 
generating  the  pinion. 

The  form  of  the  reciprocating  tools  conforming  exactly 
in  outline  to  the  profiles  of  the  gear  teeth — the  cutting 
edges  of  the  generating  tool  for  Style  A  pinions  conform- 

ing to  the  bounding  profiles  of  individual  gear  teeth  and 
the  cutting  edges  of  the  generating  tool  for  Style  B 
pinion  conforming  to  the  opposite  profiles  of  adjacent  gear 
teeth — both  sides  of  the  pinion  teeth  are  finished  at  the 
same  time.  Fig.  6  shows  a  pinion  tool  and  pinion  setup 
in  a  shaper  fixture  used  to  cut  experimental  gems. 

This  simplification  of  the  generating  operations  also 
makes  possible  the  substitution  of  a  rotary  cutter  for  the 
reciprocating  tool  of  the  generating  machine,  an  improve- 

ment which  would  complicate  the  design  of  the  generating 
machine,  it  is  true,  but  one  which  would  at  the  same  time 
greatly  increase  its  output.  The  employment  of  such  an 
improved  type  of  generating  machine  would  again  raise 
the  question  of  advisable  type  of  pinion  to  adopt  for  the 

"master-form"  type  of  gearing.  As  in  the  case  of  the 
"master  form"  gears,  simplicity  would  favor  Style  B 
pinion,  but  this  would  necessitate  at  the  same  time  the 

adoption  of  Style  B  "master  form"  gear,  so  that  the 
simplicity  in  the  production  of  the  gear  would  have  to  be 
sacrificed.  As  will  be  seen  when  considering  multiple 

production  of  "master  form"  gears,  the  cutting  of  the 
gear  teeth  can  be  accomplished  much  more  rapidly  than 
the  generation  of  pinion  teeth,  even  with  a  generatmg 
machine  equipped  with  a  rotary  cutter,  so  it  would  be 
advisable  to  stick  to  the  generation  of  Style  A  pinions, 

notwithstanding  the  difficulties  of  producing  and  main- 
taining a  satisfactory  rotary  cutter  of  the  required  form. 

Thus  leaving  the  simpler  form  of  tool  for  the  milling 

cutter  for  finishing  the  gears  expeditiously.  Adding  con- 
siderable weight  to  the  wisdom  of  such  selection  of  type 

of  "master  form"  gearing  is  the  fact  that  in  commercial 
gearing  for  which  there  is  the  greatest  demand  there  are 
considerably  more  teeth  on  the  gear  than  on  the  pinion 
so  that  the  more  extended  task  of  cutting  the  gear  teeth 
should  advisably  be  performed  with  the  simpler  and  more 
easily  maintained  cutting  tool. 

Entirely  aside  from  the  very  decided  advantages  in 

simplicity  and  cheapness  of  manufacture  of  "master 
form"  gearing,  it  possesses  other  features  which  likewise 
reduce  costs  of  production  or  possess  merits  of  economic 
value. 

Only  a  single  pair  of  counterpart  tools  is  required  for 

making  all  pairs  of  "master  form"  bevel-gears  of  a  given 
pitch,  quite  irrespective  of  the  number  of  teeth  or  the  cone 

angles,  the  form  of  tooth  being  truly  a  "master  form." 
Any  number  of  pinions,  of  the  same  or  differing  number 

of  teeth  and  cone  angles,  for  which  there  is  space  and 

within  reasonable  limits,  can  be  run  with  a  single  "master 
form"  gear  so  that  a  number  of  different  speed  reductions 
can  be  obtained  from  the  same  driving  gear  through 

separate  pinions  mounted  on  individual  shafts. 
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Pinions  which  are  not  conjugately  related  to  the  cone 
angle  of  the  gear  necessitate  the  offset  of  the  pinion  shaft 

from  the  plane  of  the  "master  form"  gear  in  order  that 
the  respective  cones  of  revolution  may  be  tangent  to  one 
another  on  the  line  of  tooth  contact,  the  skew-bevel 
arrangement.  In  this  usually  avoided  arrangement — for 
ordinary  types  of  bevel-gears — is  to  be  found  one  of  the 
most  valuable  features  of  the  longitudinally  parallel  and 
transversely  converging  arrangement  of  teeth,  especially 

in  Style  A  "master  form"  gears.  The  "skew"  due  to  the 
offset  of  the  pinion  shaft  may  be  confined  to  the  pinion — 
that  is,  the  pinion  generated  with  the  spindle  of  the 
generating  machine  offset  from  the  plane  of  the  pinion 
blank  a  distance  equal  to  the  total  offset  of  the  pinion 

shaft — so  that  a  "master  form"  gear  can  operate  with 
either  a  pinion  lying  in  the  same  plane  or  one  in  some 
other  plane,  or  with  both  such  pinions  at  the  same  time. 

A  "skew-located  pinion"  for  a  "master  form"  gear  is  no 
more  difficult  to  generate  than  one  lying  in  the  same 

plane  as  the  "master  form"  gear,  so  that  the  skew-bevel 
arrangement  of  "master  form"  gearing  need  be  no  more 
difficult  or  expensive  to  manufacture  than  similar  gearing 
all  in  one  plane. 

In  skew-bevel  arrangement  of  "master  form"  gearing, 
Style  A  gears  and  pinions  are  advisably  employed,  for 

the  inherent  "skew  action"  of  this  design  tends  to  nullify 
the  crowding  of  the  pinion  out  of  mesh,  which  is  a  com- 

mon failing  of  the  usual  type  of  skew-bevels. 
Another  peculiarity  of  tlie  "master  form"  type  of  skew- 

bevels  is  their  increased  smoothness  in  operation.  The 
longitudinally  parallel  arrangement  of  teeth  possessing 

an  inherent  "skew  action"  even  when  the  planes  of  the 
gear  and  pinion  are  the  same,  offsetting  these  planes  does 

not  in  any  way  alter  this  inherent  "skew  action"  of  the 
arrangement  so  that  the  skew  action  due  to  the  offsetting 
of  the  pinion  shaft  is  simply  added  to  that  already  pos- 

sessed by  the  gears.  This  combination  of  actions  results 
in  an  even  more  smoothly  running  pair  of  gears  than  it 
is  possible  to  obtain  with  the  same  pinion  offset  in  ordinary 
skew-bevels. 

The  skew-bevel  arrangement  of  "master  form"  gearing 
is  not  limited  to  arrangements  in  which  the  "skew"  is 
confined  to  the  pinion,  for  it  may  be  confined  to  the  gear 

or  the  "skew"  divided  between  the  gear  and  the  pinion,  as 
in  the  ordinary  system  of  bevel-gearing.  The  "master 
form"  system  of  gearing  can  be  adapted  to  any  arrange- 

ment that  is  possible  for  ordinary  systems  of  bevel-gears 
and  furthermore  lends  itself  to  individual  systems,  mak- 

ing it  an  exceedingly  flexible  system  of  gearing  as  well 
as  one  presenting  unusual  advantages  in  the  way  of  sim- 

plicity and  cheapness  in  production. 

Still  another  feature  which  "master  form"  gearing 
promises  to  possess  is  unusual  wearing  qualities  and  abil- 

ity to  take  up  wear.  AVear  in  bevel-gearing,  as  in  other 
mechanism,  is  due  to  the  slippage  between  contact  sur- 

faces and  is  aggravated  by  increased  difference  in 

curvature  between  the  surfaces.  In  "master  form"  gear- 
ing, slippage  is  reduced  to  a  minimum  and  when  it  does 

occur  takes  place  between  the  comparatively  flat  curved 

profiles  of  the  pinion  and  the  plane-surface  of  the  gear, 
teeth  so  that  the  wear  is  extremely  slight,  almost  as  little 

as  would  occur  between  two  plane-surfaces  moving  but 
very  slightly  upon  one  another.  Should  wear  become 
appreciable,  the  fact  that  the  profile  of  the  pinion  tooth 

is  the  envelop  of  its  points  of  contact  with  a  plane-surface 

allows  the  pinion  to  be  shifted  an  appreciable  distance 
toward  or  away  from  its  normal  position  without  interfer- 

ing with  the  character  of  tooth  contact.  That  is,  the 

adjustability  of  "master  form"  gears  is  greater  than  that 
of  any  other  system  of  gearing  with  the  exception  of 
involute  gearing. 

The  one  limitation  inherent  to  this  new  system  of 
gearing  that  tends  to  complicate  to  some  extent  the 
proper  selection  of  suitable  gearing  for  a  specific  task  is 
the  relationship  necessarily  existing  between  the  face  of 
the  gear,  its  pitch  and  the  proportions  of  the  teeth.  In 
order  that  the  gears  and  pinions  may  be  most  expedi- 

tiously cut  without  the  necessity  of  employing  more  than 
one  set  of  counterpart  cutting  tools  for  a  pair  of  bevel- 
gears,  the  tools  employed  for  cutting  Style  B  gears  and 
Style  A  pinions  must  be  proportioned  so  that  they  will 
pass  through  the  tooth  spaces  at  the  inner  ends  of  the 
teeth  and  at  the  same  time  completely  span  the  tooth 
space  at  the  outer  end  of  the  teeth  on  the  completion  of 
successive  teeth.  The  counterpart  tools,  naturally,  must 

be  proportioned  correspondingly.  This  establishes  a  defin- 

ite relationship  between  the  pitch  and  face  of  "master 
form"  gearing  which  can  only  be  avoided  by  the  sacrifice 
of  economy  in  manufacture — an  additional  machining 
operation  being  required  to  remove  the  surplus  material 

'V             k j^^ 
FIG.   6.    SHAPER  FIXTURE  USED  TO  CUT  PINIONS 

between  the  teeth  if  the  relationship  is  not  maintained. 
This  limitation  is  not  serious,  however,  for  when  cutting 
a  number  of  bevels  a  suitable  pitch  can  always  be  selected 
which  permits  the  maintenance  of  the  definite  relationship 
between  pitch  and  face,  or  the  pressure  angle  can  be 
altered  in  certain  cases  to  suit  the  requirements. 

Although  a  pinion  of  any  number  of  teeth  may  be  run 

with  a  specified  "master  form"  gear,  each  pinion  has  to  be 
generated  with  the  particular  gear  so  that  the  same  pinion 
cannot  be  used  with  gears  of  varying  diameter.  This 

limitation  carries  little  weight,  however,  for  the  satisfac- 

tory interchangeabilit}'  of  the  ordinary  type  of  bevel-gears 
depends  so  much  on  accurate  workmanship  and  perfect 
alignment  of  shafts  that  the  importance  of  such  feature 
is  apt  to  be  much  overrated.  From  a  purely  practical 
standpoint  it  is  always  advisable  to  employ  pairs  of  bevels 

which  have  been  definitely  proportioned  to  run  together — 

this  is  necessary  in  the  case  of  the  Williams'  system  and 
advisable  in  all  systems  of  bevel  gearing. 
When  the  plus  and  minus  limits  uisually  given  for 

precision  work  are  considered,  the  rigidity  of  machines  is  a 

large  factor.  It  is  pointed  out  that  the  Williams'  method 
of  cutting  gears  permits  the  most  rigid  design  of  cutting 
machinery,  as  the  gear  teeth  and  the  pinions  are  cut 
without  any  generating  motions. 
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Me^y?^  Stop  ̂ (BT  Snafffbice  Carisader 

The  illustration  shows  an  interesting  operation  in  con- 
nection with  the  manufacture  of  the  top  plate  for  the 

Noiseless  typewriter,  giving  the  method  of  grinding  off 
the  surface  of  the  hardened  plate  that  forms  a  scat  for  the 
type  bars  in  operation.  Moreover,  the  view  shows  how 
this  hardened  plate  is  finished  accurately  after  it  is  at- 

tached in  position  to  the  top  plate.  This  photograph  also 
brings  out  a  novel  form  of  reverse  control  of  the  table, 
which  might  be  called  a  variable  reversing  device,  whereby 
great  economy  in  time  is  effected  in  the  surface  grinding 
of  a  job  where  the  area  to  be  covered  by  the  wheel  varies 
from  point  to  point.  This  new  form  of  reversing  plate, 

as  designed  by  the  Noiseless  Typewriter  plant  at 'Middle- 
town,  Conn.,  is  so  clearly  pictured  that  it  requires  little 
in  the  way  of  description,  although  it  is  difficult  to  refrain 

from  considerable  commendation  of  so  ingeniously  de- 

The  narrow,  inner  portion  of  the  notch  A  is  across 
that  section  which  controls  the  table  reverse  during  the 
passage  of  the  wheel  over  the  sharp  V-point  of  the  finished 
surface.  This  gives  a  very  short  table  stroke,  and  as  the 
wheel  gets  farther  on  the  V-  or  fan-shaped  surface,  the 
deeper  notches  in  the  reverse  plate  come  opposite  the 
reversing  dog,  which  is  here  seen  at  B,  sticking  upright 
frorii  the  horizontal  block,  and  the  stroke  of  the  table  is 
lengthened  to  correspond.  This  increase  lakes  place  every 
few  strokes  of  the  table,  until  the  maximum  travel  of  the 
work  necessary  to  accomplish  the  grinding  operation  clear 
across  has  been  reached. 

Tlie  control  of  the  reverse  is  by  the  rocker  shaft  C, 
shown  projecting  crosswise  from  the  front  of  the  table,  on 
which  is  mounted  the  horizontal  block  carrying  the  verti- 

cal contact  i)ost  B,  which  is  engaged  by  the  notches  in  the 
body  of  the  controlling  casting.  This  upright  post  or  dog 
is  normally  held  in  a  perpendicular  position  by  a  spring. 

ATTACHME.NT  FOR  AUTOilATICALLY  GIVING  A  VARIABLE    LENGTH  OF  STROKE  TO  THE  GRINDER  TABLE 

signed  an  attachment,  which  in  spite  of  the  unusual  work 
that  it  accomplishes,  is  so  simple  in  its  nature. 

It  consists,  as  will  be  seen,  of  a  casting  cored  out  with 
a  series  of  steps  corresponding  in  position  to  the  general 
outline  of  the  surface  of  the  top  plate,  which  has  to  be 
finished  by  grinding.  As  already  pointed  out,  this  surface 
is  approximately  in  the  form  of  an  open  fan.  Therefore 
it  is  desirable  that,  as  the  work  advances  under  the  wheel 
with  the  crossfeed  of  the  table,  the  stroke  of  the  table 
should  correspond  in  length.  At  the  same  time,  since  the 
surface  is  not  one  flat  plane,  but  made  up  of  a  series  of 
three  ribs  in  the  form  of  arcs,  there  are  certain  positions 
in  the  advance  of  the  work  under  the  wheel  when  it  is 

desirable  that  the  stroke  of  the  table  should  be  lengthened 
materially.  But  so  far  as  concerns  other  points  in  the 
increase  of  the  length  of  the  stroke,  this  is  not  in  a 
uniform  ratio  with  the  crossfeed  of  the  work  back  under 

the  wheel.  The  difference  in  the  increased  length  of  the 
notches  in  the  controlling  plate  at  the  front  of  the  table 
will  indicate  this  clearly. 

As  the  work  table  passes  inward  to  a  point  where  the 
corners  of  the  controlling  notches  begin  to  come  in  contact 
with  the  dog  and  shows  a  tendency  toward  catching  on  the 
sharp  corners,  the  spring  simply  allows  the  dog  to  swing 
backward  and  clear  the  notch  corners  a  stroke  or  two 
earlier  than  would  otherwise  be  the  case.  There  is  thus 

no  danger  of  cramping  or  binding  between  the  two.  The 
stop  portions  on  the  controlling  plate  either  secure  a 

.perfectly  flat,  square,  secure  grip  upon  the  upright  revers- 
ing dog  B  or  as  soon  as  they  begin  to  strike  upon  its 

corners,  it  springs  back  against  the  pressure  of  the  spring 
and  allows  the  reverse  plate  to  pass  until  the  next  contact 
surface  strikes  the  jaws  and  reverses  the  table. 

The  cut  taken  under  this  wheel  is  slight,  and  the  sur- 
face of  the  wheel  is  maintained  in  perfect  condition  at  a 

definite  height  from  the  table  by  means  of  the  diamond 
holder  D,  shown  at  the  right-hand  end  of  the  table.  This 
is  slipped  into  a  hole  at  the  rear  end  of  the  grinder  fixture 
itself  and  brings  the  diamond  a  certain  distance  above  the 
work-holding  surface. 
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By  John  H.  Van  Deventeb 

tetoo 

INTERNAL  SPHERICAL  TURNING A   FACEPLATE  TESTER 

THE  UTILITY  OF  BALL  CENTERS  IN  TAPER  TURNING 
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KEEP  YOUR  SOLDERING  IRONS  CLEAN  AND  DON'T  BURN  THE  TABLES 

ECCENTRIC  STUD  DRIVER HAND-TURNING  DEVICE CONVERTIBLE  PIPE  VISE 
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CtiaMairag  T©©Is 
By  T.  Pilkington 

Owing  to  the  present  prices  of  high-speed  steels,  vari- 
ous methods  for  their  eeonomic  use  have  been  developed. 

One  of  the  greatest  reductions  in  the  consumption  of 
high-speed  steel  is  effected  by  the  substitution  of  tip- 
welded  tools  for  the  usual  entire  high-speed  steel  tools — 

commonly  spoken  of  as  solid  tools' — the  heavy  roughing 
tools  naturally  receiving  first  attention. 

Little,  however,  has  been  published  that  throws  much 

light  upon  the  relative  cost,  output  and  durability  of  tip- 
welded  and  solid  tools,  and  the  following  ]«irticulars  are 
given  in  the  hope  that  they  may  be  found  interesting. 

It  may  be  well  to  state  that  the  ensuing  remarks  apply 

more  particularly  to  rough  turning  tools,  the  tip-welded 
tools  being  made  up  of  high-speed  steel  tips  welded  to 
carbon-steel  bodies,  the  solid  tools  being  forged  or  milled 
to  shape  from  the  solid  high-speed  steel  bar. 

Tool  bodies  have  been  made  from  the  usual  commercial 

hot-rolled  bars  of  mild  steel,  and  where  care  is  taken  to 
support  the  tool  close  to  its  cutting  edge,  this  material 
gives  satisfactory  results.     However,  after  many  trials 

^^/t 
FIG.   1.    SEVERAL  TIP-WELDED  TOOLS 

with  heavy  cuts  and  feeds,  under  usual  machine-shop  con- 
ditions, it  has  been  found  that  a  cheap  carbon-tool  steel  is 

preferable,  as  with  this  steel  the  tools  do  not  become  bent 
or  distorted. 

Several  tip-welded  tools  are  shown  in  Fig.  1.  At  A, 
the  parts  of  a  lx2-in.  rough  turning  tool  are  shown  in  their 
relative  positions  as  prepared  for  arc-welding.  The  fin- 

ished tool  appears  as  shown  at  B.  Tools  C  and  D  are  of 
the  %xl/2-in.  size,  and  are  shown  in  the  worn-down  con- 

dition-— the  high-speed  steel  on  tool  J)  being  worn  down 
to  %  in.  thick.  At  E,  we  have  a  very  special  form  of 
finishing  tool.  In  this  case,  a  piece  of  high-speed  steel 
^  in.  thick  by  2yoxl%  in.  was  arc-welded  to  an  ordinary 
carbon  tool-steel  body. 

An  improved  form  of  construction  for  a  rough  turning 
tool  is  shown  in  Fig.  2.  In  this  tool,  the  cutting  edge 
extends  from  Ato  B,  and  it  will  be  noticed  that  the  body 
of  the  tool  is  increased  or  reinforced  at  and  near  the  cut- 

ting edge.    This  reinforcement  calls  for  a  few  remarks. 
Where  heavy  roughing  tools  are  worked  at,  or  near, 

their  maximum  capacity,  workmen  invariably  prefer  solid 
steel  tools,  it  being  common  experience  that  tool  holders 
with  inserted  steel  tools  are  more  cumbersome  than  solid 

tools.  Also,  generally  speaking,  tool  holders  do  not  con- 
duct the  heat  from  the  cutting  edge  so  rapidly  as  solid  tools 

do,  the  reason  for  this  latter  defect  being  found  in  the 
imperfect  junction  between  the  tool  holder  and  the  tool. 
An  examination  of  most  of  the  tool  holders  in  commercial 

use  at  the  present  time  will  reveal  the  fact  that  very  poor 
contact  exists  between  tool  and  holder.  Several  tool 

holders  have  appeared  recently  in  which  tool  and  holder 
are  ground  to  fit,  and  the  output  obtained  under  these 
conditions  is  usually  much  greater  than  the  output  ob- 

tained from  tools  that  do  not  make  good  metallic  contact 
with  their  holders. 

A  somewhat  similar  condition  is  found  in  tip-welded 
tools.    The  tip-welded  tools  shown  in  Fig.  1  rarely  have 

■§'x./^'x2/hi^/'  Speech Sfee/  Tip. 

Carl>o/7  Too/ 5fee/ 

■A  ffad. 

Back  rake  " /S" 5ide  rake  ~/5' 

C/earance-  4° 

FIG.    2.    TIP-WELDED    ROUGH     TURNING    TOOL 

welds  which  make  perfect  metallic  contact  over  the  whole 
of  the  surface  which  is  supposed  to  be  welded,  and  conse- 

quently, the  heat  conductivity  between  steel  tip  and  body 
of  tool  is  somewhat  reduced. 

By  reinforcing  the  end  of  the  tool,  as  shown,  increased 
metallic  contact  between  cutting  edge  and  holder  is  ob- 

tained, resulting  in  a  cooler  cutting  edge  and  a  more  rigid 

tool. 
Fig.  3  shows  the  various  stages  through  which  .such 

a  tool  passes  during  manufacture,  and  it  will  be  noted 
that  the  preparatory  machining  operations  are  simple 

FIG.  3.    STAGES  FOLLOWED  WHEN  MAKING  A  TOOL 

and  inexpensive,  the  parts  being  cut  to  the  required  length 

and  shape  in  an  ordinary  power  hack  saw.  On  the  ex- 
treme left  of  the  figure  at  A,  a  fixture  for  gi\'ing  the 

correct  relative  position  of  tool  tip  and  body  is  shown. 
The  tool  body  and  tip  are  placed  in  this  fixture,  which 
gives  the  correct  side  and  clearance  angles,  and  while  in 
this  position  they  are  lightly  welded  together  by  spotting 

the  junction  with  the  welding  wire.  The  tool  now  ap- 
pears as  shown  at  B  and  is  ready  for  preheating  to  a  full 

red  heat  which  is  given  slowly  and  uniformly  to  the  steel 
tip  and  the  bar  end  by  means  of  a  gas  furnace.  This 
treatment  is  given  in  order  to  prevent  cracking,  which  is 

apt  to  occur  if  the  intense  heat  of  the  electric  arc  sud- 
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denly  be  brought  to  bear  on  the  cool  high-speed  steel. 
Several  tools  are  kept  in  the  gas  furnace  ready  for  the 
welder.  When  the  tool  is  at  a  full  red  heat,  it  is  with- 

drawn from  the  furnace  and  arc-welded.  The  tool  now 

appears  as  shown  at  C  in  the  figure.    After  welding,  the 

As  this  wire  is  expensive,  costing  12c.  per  lb.  at  the 
present  time,  it  is  used  in  the  gap  between  the  tip  and 
tool  body  only,  a  cold-rolled  steel  wire  ̂   in.  in  diameter, 
containing  approximately  carbon  0.076,  manganese 
0.449,  phosphorus  0.0.35,  sulphur  0.0,51,  silicon  0.035, 
being  used  for  the  reinforcement  on  the  sides,  as  it  costs 

only  21/^c.  per  lb.,  and  may  be  worked  more  rapidly  than 
the  smaller  wire. 

In  order  that  uniformly  satisfactory  welds  may  be  ob- 
tained, it  is  necessary  that  the  voltage  and  current 

strength  be  maintained  at  approximately  80  volts  90 
amperes  for  tools  %xli/2-iii.  cross-section  and  90  volts 
105  amperes  for  tools  ]x2-in.  section.  A  flux  of  borax 
or  borax  slightly  colored  with  lampblack  will  be  found 
helpful. 

The  following  particulars  give  .some  idea  of  the  per- 

formance of  these  tip-welded  tools  under  usual  workshop 
conditions : c  m 

'-iS 

FIG.   4.    OPERATOR  WELDING  TIPS 

tool  IS  rougn-ground  on  a  dry  wheel,  hardened  by  the 
process  usually  adopted  for  the  hardening  of  similar  high- 

speed solid  tools  and  finish-ground  on  a  wet  wheel.  The 
tool  is  now  ready  for  work  and  appears  as  at  D  in  the 
figure. 

It  may  be  stated  here  that  the  electric  arc-welding 
process  was  adopted  for  this  purpose  after  numerous  ex- 

periments had  been  made  with  smith  welds,  oxyacetylene 
welds,  electric  incandescent  welds  and  electric  arc  welds. 
Fig.  4  shows  an  arc  welder  at  work  upon  a  finishing  tool 

Description  of  Tool  "  J  c  S         %'i 

%xH4-ln'  ordinary 
tip-welded          4Hxl3%      14 

%iLl%-ir\.   reinforced 
tip-welded           414x13%      I^ 

1x1 1/4 -in.  solid  high- 
speed steel        6^x17  14 

lx2-in.  reinforced  tip- 
welded           6s"3Xl7  14 

114x214  -in.  reinforced 
tip-welded          15%x53i/4      % 

S 
2'A 

2^ 

214 

split 
feed 

See 

45 

45 

2S 

29 

9'/i 

43  24 

76  31 

17  12.125 

70  13.2 
3  5.17 

The  material  machined  was  steel  of  the  following  ap- 
proximate analysis:  Carbon  0.50;  manganese  0.60;  phos- 

phorus 0.02;  sulphur  0.018;  silicon  0.19  and  was  ma- 
chined without  the  use  of  cutting  compound.  Fig.  5 

shows  two   Ii4x2i/t-in.   reinforced  tip-welded  tools  ar- 

!ffl 

1 
■- "    .*«.     ' I ^sm  ^ ^^  .fui^irilHI^h^KiaHHr^fll 

FIG.  5.  LATHE  WITH  TWO  TOOLS  TURNING   FIG.  6.  LATHE  WITH  ONE  TOOL  OPERATING 

such  as  shown  at  E  in  Fig.  1.  One  terminal  of  the  elec- 
tric circuit  rests  upon  the  cast-iron  table  seen  in  the  fig- 
ure, the  other  terminal- is  formed  by  the  welding  wire 

held  in  the  welder's  electrode  holder,  the  circuit  being 
complefa'd  through  the  tool  and  electric  arc.  To  the 
left  of  the  operator,  a  preheating  furnace  and  two  boxes 
of  scrap  mica  are  seen,  tlic  latter  being  used  for  slowly 
cooling  the  welded  tools. 

The  best  welding  wire  for  use  on  this  work  is  approxi- 
mately :('2  in.  in  diameter  and  of  the  following  compo- 
sition: Carbon  0.04;  manganese  0.002;  phosphorus 

0.034;  .sulphur  0.002;  silicon,  trace. 

ranged  to  split  the  feed  and  Fig.  6  shows  one  of  the 
%xll^  in.  reinforced  tip-welded  tools  at  work. 

The  accompanying  table  compares  tip-welded  turning 
tools  and   solid  high-speed  tools. 

Thus  a  direct  saving  of  -$6.81  is  effected  by  the  sub- 
■stitution  of  one  lx2-in.  tip-welded  tool  for  one  solid  tool 
of  equal  size. 

Many  machine  shops  sell  their  high-speed  steel  scrap 
at  about  65c.  per  lb.  at  the  present  time.  Others  are  using 
much  of  this  scrap  in  the  makeup  of  tip-welded  tools,  and 
with  excellent  results.  Where  suitable  scrap  steel  is  not 

available,  it  will  pay  handsomely  at  present  to  use  new 
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steel  for  tips,  especially  on  the  heavy  tools.  Under  these 
circumstances,  curves  similar  to  that  shown  in  Fig.  7  may 
be  plotted  for  tools  of  various  designs  and  weights  and 
will  be  found  instructive  and  useful.  There  are  many 

tools  used  in  all  machine  shops  that  may  be  tip-welded 
with  economy  even  after  the  prices  of  high-speed  steel 
have  been  reduced  to  the  prices  which  ruled  before  the 
The  cost  of  new  high-speed  steel  based   upon.  .. 
The  cost  of  scrap  high-speed  steel  based   upon.. 
The  cost  of  carbon  tool  steel  based  upon   

Tip-Welded  Tool 
First  cost  of  tool      $1.82 
10  grindings  by  operator       .70 
8    high-speed    steel    tips 

completed           2.64 
8  dressings  of  old  body.  .        .14 
8  additional  welds        3.38 
8  additional  rough  grind- 

ings   48 
8  additional    hardenings.        .48 
8  additional  finish  grind- 

Inss      32 
8   additional   nose   grind- 

Ings      48 
80    additional    grindings 

by  operator         5.60 

$3.00  per  lb. 
.75  per  lb. 
.08  per  lb. 

Solid  High-Speed  Steel  Tool 
First  cost   of  tool   $30.00 
10  grindings  by  operator       .70 
8  additional    dressings...      2.56 
8  additional  rough  grind- 

ings     48 
8  additional    hardenings.        .48 
8  additional  finish   grind- 

ings    32 
8   additional    nose   grind- 

ings    48 
8   additional   neck  draw- 

ings     13 
80    additional    grindings 
by  operator        5.60 

Salvage $16.04 .80 

Total     of    high  -  speed 
steel      $40.75 

Salvage        18.70 

Cost     of     tipped     tool 
when   worn   out   $15.24 

Cost     of     solid     high- 
speed  too!  when  worn 

out   $22.05 

*^  ',.22  .23   .24   .Z5  26    27  .28  .29  .30    .31    .52  .J3 

Weight  of  HiQh-5peedS+eel  in  Pounds 
FIG.  7.    COST  OF  SOLID  AND  TIP- WELDED  TOOLS 

present  inflation.    The  goose-neck  tool  shown  at  E  in  Fig. 
3  is  a  case  in  point. 

However,  one  of  the  chief  advantages  to  be  derived 
from  the  use  of  tip-welded  high-speed  steel  tools  at  the 

present  time  lies  in  the  great  reduction  of  the  stock  of 

high-priced  steel  which  will  be  on  hand  when  prices  re- 
turn to  their  normal  level.  An  indication  of  the  im- 

portance of  this  matter  may  be  obtained  from  the  case  of 

a  manufacturing  company  where,  owing  to  the  introduc- 
tion of  tip  welding,  the  high-speed  steel  orders  covering 

a  period  of  one  year  were  reduced  114,000  lb.,  an  equiv- 
alent weight  of  8c.  carbon  tool  steel  for  tool  bodies  being 

substituted  for  the  $3  steel. 

By  Ethan  Viall 

Graduating  machines  as  a  rule  are  interesting,  espe- 
cially if  the  movements  are  at  all  complicated.  The  one 

here  shown  is  used  in  the  sliop  of  the  Kempsmith  Manu- 
facturing Co.,  Milwaukee,  Wis. 

Fig.  1  shows  one  side  of  the  machine  as  set  for  grad- 
uating a  bevel.  The  work  head  is  adjusted  to  or  from 

the  tool  head  by  means  of  the  crank  and  screw  A.  The 

work  spindle  B  is  given  its  intermittent  movement  be- 
tween tool  strokes,  through  a  worm  gear  on  its  lower  end, 

with  which  a  worm  at  C  meshes.  This  worm  is  made  to 

slide  on  the  splined  shaft  D  in  order  to  accommodate  the 
various  settings  of  the  work  carriage.  On  the  end  of 
the  shaft  is  a  ratchet  wheel  F  operated  by  a  pawl,  the 
bracket  of  which  is  connected  to  a  geared  crank  by  the 
rod  F.  The  gearing  of  the  crank  and  the  number  of 
teeth  on  the  ratchet  wheel  govern  the  spacing  of  the 

graduations. A  view  of  the  machine  from  the  opposite  side  is  given 
in  Fig.  2.  This  shows  part  of  the  mechanism  governing 
the  tool  stroke.  The  tool  slide  A  is  worked  by  means  of  a 
crank  movement.  On  the  opposite  end  of  the  shaft  is  a 
slotted  crank  B,  which  is  joined  to  the  rocking  lever  C 
by  the  rod  D.  The  lever  C  is  pivoted  at  E  and  carries 
a  roll  at  F  which  rides  in  the  cam  slot  G.  As  this  cam 

turns,  the  tool  is  given  a  reciprocating  movement  through 
the  mechanism  outlined.  Now,  with  a  given  setting,  the 
strokes  of  the  graduating  tool  would  be  all  the  same  length 

if  the  pivot  at  E-  remained  stationary.  However,  most 
work  is  graduated  with  some  of  the  lines  longer  than 
others,  as  every  fifth  line,  for  example.     This  difference 

FIG.  1.    A  GRADUATING  MACHINE FIG.   2.    REVERSE  VIEW  OF  MACHINE 
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in  line  lengtli  is  obtained  by  means  of  a  cam  wheel  at  count  of  the  position  of  the  lockers,  only  a  partial  view 
fir,  which  operates  to  vary  the  position  of  the  pivot  at  E.  can  be  given. 

The  method  of  changing  the  pivot  position  will  be  bet-  Windows  like  the  ones  shown  inclose  two  sides,  makin'i 

ter  understood  by  reference  to  Fig.  3.    Here  the  cam  II  it  one  of  the  lightest  places  imaginable.     The    '.rougli 
and  its  operating  worm  I  have  been  removed.     It  will  type  of  wash  basin  is  used,  the  workman  simply  opening 

FIG.  3.    DETAILS  OF  STROKE  MECHANISM 

at  once  be  seen  that  the  pivot  F  is  carried  on  a  bracket 
pivoted  at  J.  On  this  bracket  at  L  is  a  roll  that  works 
in  the  cam  slot  of  //.  This  cam  slot  is  cut  with  rises 

according  to  the  line  divisions  wanted  in  the  graduating, 
so  that  the  center  distance  from  the  pivot  E  to  the  cam 
H  is  varied  at  regular  intervals  and  the  length  of  the 
tool  stroke  is  automatically  changed  to  correspond.         i 
Any  desired  line  grouping  can  be  obtained  by  using 

a  cam  cut  correctly,  and  any  spacing  of  lines  is  secured 
by  changing  the  gears  or  crank  stroke  at  M. 

Some  of  the  work  done  on  this  machine  is  shown  in 

Fig.  4.  These  pieces  give  a  good  idea  of  the  range  of 
the  machine. 

Model  Slhop  WaslTiroosm 
A  washroom  has  just  been  completed  at  the  factory  of 

the  Cincinnati  Planer  Co.,  Cincinnati,  which  is  a  model 

A  MODRT.  WASHROOM 

in  several  ways.  The  room  is  an  addition  to  those  pre- 
viously used  and  is  placed  above  the  toolroom,  the  main 

building  being  normally  of  the  single-story  type.     On  ac- 

FIG.  4.     EXAMPLES  OF  THE  WORK  DONE 

the  faucets  and  washing  his  hands  in  the  running  water, 
the  basin  acting  only  as  a  catch  to  carry  off  the  water. 
The  room  is  27x60  ft.,  has  at  present  four  basins  of  23 
double  faucets  each,  and  160  lockers  of  the  screen-front, 
ventilated  type,  which  allow  damp  clothes  to  dry  or  odors 
to  escape  to  the  ventilating  chutes. 

w. 

The  driving-band  groove-waving  attachment  here 
shown  is  one  of  the  simplest  of  those  in  use  in  the  West- 

ern shops  on  3-in.  shells.  Both  the  grooving  and  the 
waving  are  done  at  one  setting.  The  grooving  tool  is 
carried  in  the  tool  block  A,  at  the  back.     The  waving  tool 

SHELL-WAVING    ATTACHMENT 

is  carried  in  the  holder  in  front.  As  can  be  seen,  the 

upper  part  of  the  holder  is  made  to  slide  on  the  lower, 
so  that  the  spring  B  has  a  tendency  to  force  it  to  the 
left  and  keep  the  roller  C  in  contact  with  the  cam  I)  on 
the  faceplate. 

This  attachment  is  in  use  in  the  shop  of  the  Dayton 

Pipe  Coupling  -Co.,  Dayton,  Ohio,  and  an  operator  will 
turn  out  between  25  and  30  shells  per  hour  with  it. 
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Tools  Used  lEH  M; 

By  Kobeut  Mawson 

SYNOPSIS — On  this  and  Us  companion  page  are 
shown  jigs  for  machining  parts  of  a  motor  truck. 
These  tools  are  of  modern  design  and  incorporate 
some  of  the  latest  ideas  in  jig  design.  They  are  of 

a  strong  and  rugged  construction  to  produce  inter- 
changeable parts. 

The  International  Motor  Co.,  Mark  Plant,  Allentown, 
Penn.,  is  building  several  sizes  of  automobile  trucks.  In 
this  article  are  shown  and  described  some  of  the  Jigs 

found  helpful  in  niachini'iig  elements  for  the  trucks. 
The  jig  iised  for  drilling  the  radius  rod  is  designed 

to  machine  the  holes  at  the  small  end  of  the  rod.  The 

tool  is  made  with  a  cover  fitted  with  a  quick-acting  latch. 
A  knob-headed  screw  is  tightened  through  the  cover  onto 
the  piece  to  hold  it  in  the  jig. 

The  tool  for  drilling  the  rear-hub  flange  is  fitted  with 
three  hook  bolts  that,  when  tightened  by  means  of  the 

quick-acting    spanner   nuts,    hold    the    part    securely    in 

position.  The  jig  used  in  drilling  the  brake  spider  is 
made  in  two  parts.  The  base  of  the  tool  is  fitted  with  a 
locating  boss  in  the  center  and  two  locating  pins  on  the 
ends.  These  two  pins  not  only  locate  the  piece  in  the  jig, 
but  also  the  jig  plate  over  the  part,  to  be  machined.  An 
open  strap  and  nut  tiglitened  on  a  bolt  in  the  jig  base 
hold  together  the  jig  and  the  piece  being  machined. 

The  last  tool  is  a  milling  fixture  for  machining  the 
hexagonal  surface  on  the  ball  joint.  This  tool  is  also  of 

the  quick-acting  type — a  feature  obtained  with  a  toggle 
lever.  A  hexagonal  nut  .screwed  on  the  threaded  end  and 
fitting  between  machined  surfaces  of  the  tool  serves  as 

tlie  locating  means. 
A  careful  inspection  of  these  jigs  and  parts  will  give 

the  toolmaker  or  designer  a  good  idea  of  the  general 
practice  of  this  particular  shop  which  turns  out  a  large 
number  of  parts  annually.  Study  of  a. few  well  cho.sen 
examples  like  these  is  far  more  profitable,  as  a  rule,  than 
even  a  more  or  less  hasty  trip  through  the  shop  itself, 
since  such  a  trip  can  only  reveal  the  superficial  details. 

FI6.8 

n6.io 
DRILLING  JIGS  AND  MILLING  FIXTURE  USED  IN  MACHINING  AUTOMOBILE  PARTS.  WITH  THE 

WORK  SHOWN  IN  POSITION 

FIGS.  2  AND  2-A 
Operation — Drilling  radius  rod,  Fig.  1.  The  piece  is  lo- 

cated in  the  jig  against  a  steel  pad.  The  cover  is  dropped 
down,  being  held  by  a  spring  latch.  The  knob  screw  is  tight- 

ened on  the  part  to  hold  it  in  position. 
Holes    Machined — Four    jJ-in.    drilled. 

FIGS.  4  AND  4-A 
Operation — Dfilling  rear-hub  flange.  Fig.  3.  The  casting 

is  placed  with  its  unfinished  boss  in  the  cored  hole  of  the  jig. 
Three  hook  bolts  tightened  with  spanner-operated  nuts  hold 
the    part   in    position. 

Holes  Machined — Seven  )J-in.  drilled  and  three  J2-in.  drilled. 
The  latter  holes  are  tapped  with  H-in.  U.  S.  S.  threads  with 
the   piece    removed   from   the   jig. 

FIGS.  6  AND  6-A 
Operation — Drilling  brake  spider.  Fig.  5.  The  casting  is 

located  on  the  jig  base  by  three  machined  plugs  that  fit  into 
bored  holes,  one  in  the  center  and  one  on  each  end  of  the 
spider.  The  jig  plate  is  then  placed  over  the  piece,  being 
located  by  the  same  two  outer  plugs  used  to  locate  the  cast- 

ing arm.  An  open  strap  and  nut  hold  the  jig  plate  in  posi- 
tion. 

Holes  Machined — Six   IS -in.  drilled. 

FIGS.  S  AND  8-A 
Operation — Milling  the  hexagonal  surface  of  the  radius- 

rod  ball.  Fig.  7.  The  turned  and  threaded  piece  is  placed  in  a 
cup  bushing  of  the  fixture  after  the  hexagonal  sleeve  nut  has 
been  screwed  on  the  end  of  the  piece.  The  lever  is  then 
pushed  down  and,  acting  through  a  toggle,  forces  the  clamp 
on  the  ball  and  holds  the  piece  in  position.  The  hexagonal 
sleeve  nut  fitting  in  a  recess,  as  shown,  acts  as  the  locating 
means. 

Surfaces  Machined — Hexagonal  shoulder,  using  a  2H-in. 
end  mill  operating  at  180  r.p.m.  with  a  speed  of  9.02  in.  per 
revolution. 

FIGS.  10  AND  10-A 
Operation — Drilling  jackshaft  lower  brake-shoe  pin.  Fig.  9. 

The  jig  is  designed  to  hold  threa  lengths  of  pins,  which  are 
located  by  a  knurled-head  screw  pin.  Springs  operated  by  the 
handle  at  the  end  of  the  tool  force  the  pins  back  into  posi- 

tion. These  springs  are  sufficiently  strong  to  hold  the  pins 
being  drilled  in  position  against  the  locating  pins.  The  handle 
IS  also  fitted  with  a  rack  and  pin,  which  provides  additional 
assistance  in  holding  the  parts  in  position. 

Holes  Machined — One  JJ-in-  drilled  in  each  pin,  the  jig 
being  designed  to  hold  six. 
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DETAILS  OF  JIGS  AND   FIXTURES   USED   IN  MACHINING  AUTOMOBILE  PARTS 
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MaS^flEag  a  Two-Piece  Bs-iEl 
Many  drills  have  been  made  with  mild-steel  shanks 

and  brazed  or  w-elded-on  tips  of  either  tool  or  high-speed 
steel.  The  drill  described  in  this  article,  however,  is  so 
made  that  not  only  is  the  tip  not  brazed  or  welded,  but 
it  is  actually  detachable  and  may  easily  Ije  replaced  when 
worn  out,  or  others  of  different  sizes  may  be  used  on  the 

same  shank.     At  A,  Fig.  1,  is  shown  a  mild-steel  shank 

steadies  the  outer  end.  After  the  end  is  milled  as  shown, 
the  clamps  are  loosened,  the  work  is  turned  over  and 
the  other  half  of  the  fork  is  milled  to  correspond. 

FOEGING   AND   MILLING    TiPS 

The  tips  are  forged  from  high-speed  steel  iii  the  dies 
illustrated  in  Fig.  3.  These  dies  represent  the  two  parts 
of  a  set  for  one  size  of  tip.  The  breakdown  is  indicated 
at  A,  the  rougher  at  B  and  the  finisher  at  C.    After  being 

PIG.  1.     PARTS  OP  A  TWO-PIECE  DRILL PIG.  2.    JIG  POR  MILLING  SHANK  PORK 

PIG.  3.    TIP-PORGING  AND  TRIMMING  DIES 

with  a  high-speed  steel  tip  in  place,  while  at  B  a  shank 
is  shown  with  the  tip  removed.  At  the  right  of  these 
are  shown  several  tips.  The  method  of  placing  the  two 
parts  together  holds  them  securely,  with  no  tendency  to 
loosen  under  strain  and  no  splitting  of  the  forked  end  of 
the  shank.  These  drills  are  made  by  the  Campbell  Manu- 

facturing Co.,  Chicago,  111. 
Either  fluted  or  straight  shanks  of  any  length  may  be 

used,  according  to  the  work  in  hand.  The  forked  end  of 

the  shank  is  milled  in  the  jig  shown  in  Fig.  2.  A  taper- 
turned,  unfluted  shank  is  shown  at  A.  In  milling  the 
fork,  a  taper-bored  block  like  B  is  placed  over  the  end, 
and  the  combination  is  placed  in  the  V-groove  of  the  jig. 
The  clamp  C  holds  the  block  securely  and  the  clamp  D 

PIG.   4.    INDEXING  JIG   POR  MILLING   TIPS 

forged  the  flash  is  trimmed  off  in  the  die  D,  using  the 
shaped  punch  E.  A  number  of  forged  and  trimmed  tips 
are  shown  at  the  left. 

The  forged  tips  are  next  milled  so  as  to  exactly  fit 
the  fork  of  the  shank.  This  is  done  in  the  indexing  jig 

shown  in  Fig.  4.  The  tip  is  clamped  between  the  jaws  as 
shown  at  A.  After  one  cut  has  been  made  the  pin  B 

is  pulled  np  and  the  work  indexed  half  a  turn.  The  in- 
dexing head  is  clamped  solid  during  the  milling  by  means 

of  nuts  C  and  D,  which  tighten  bolts  set  into  a  circular 
T-slot  in  the  base.  It  will  be  noted  that  this  base  is 

made  on  a  bevel  so  as  to  give  the  indexing  head  the  cor- 
rect angle  for  the  milling  of  the  tip,  thereby  obviating  an 

additional  operation. 
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By  Fred  H.  Colvin 

SYNOPSIS — The  making  of  time  fuses  involves 
many  interesting  problems  in  production,  as  they 
are  not  only  intricate  in  design  and  construction, 
hut  include  the  handling  of  steel,  brass  and  alu- 

minum. The  need  for  accuracy  in  some  parts  is 
greater  than  with  the  detonating  fuses,  although 
the  tolerances  are  not  very  different.  The  prob- 

lem of  inspection,  however,  is  vastly  more  com- 
plicated, as  no  less  than  266  gages  are  prescribed. 

The  time  fuse  embodies  a  greater  variety  of  machine 
work  than  the  detonating  fuse  Mark  100,  as  it  includes  the 

in  the  projectile,  either  shrapnel  or  high-explosive  shell, 
at  a  predetermined  time  after  leaving  the  gun,  or  to 
explode  on  impact  either  before  or  after  the  time  set. 

It  is  in  reality  a  combined  time-and-detonating  fuse.  The 
principal  parts  are  shown  in  Fig.  1  and  their  names  are 
given  in  the  caption  for  Fig.  2. 

The  time  element  is  governed  by  the  burning  of  a  train 

of  standard  fine-grained  pistol  powder,  the  length  of  the 
train  being  varied  by  turning  the  time  ring.  The  detona- 

tor works  practically  the  same  as  in  the  Mark-100  fuse 
already  described.  The  safety  element  of  the  time  por- 

tion consists  in  turning  the  rings  so  as  to  block  the  pass- 
age in  the  powder  train.     Safety  against  explosion  by 

FIG.    1.    BRITISH   NO.    80   TIME   FUSE    DISASSEMBLED   TO    SHOW   PARTS 

stamping  of  sheet  metal  into  springs,  cups  and  washers. 

Several  of  the  parts  are  made  of  aluminum,  while  one — 
the  percussion-mechanism  holder  (L  in  the  illustration) — 
is  made  of  steel,  hardened  and  tempered.  All  threads  are 
Whitworth  and  recessed  the  same  as  the  detonator  fuse 

already  described. 
The  time  fuse  illustrated  herewith  is,  or  was  known  as 

Mark  80-44;  slight  modifications  in  design  change  the 
designation  at  times.    Its  mission  is  to  explode  the  charge 

shock  is  obtained  by  means  of  the  stirrup  springs  J  and  S. 
The  operation  is  as  follows : 

The  rapid  acceleration  of  the  projectile  as  it  is  fired 
from  the  gun  literally  shoots  it  away  from  the  time  pellet 
F,  the  inertia  forcing  up  the  side  ears  of  the  spring  stirrup 

J,  even  though  it  is  made  of  hard-rolled  sheet  brass.  The 
inertia  of  the  pellet  forces  the  detonator  K  against  the 
steel  needle  P  and  explodes  it  in  the  chamber  shown, 

"^he  fire  then  shoots  through  A'  and  ignites  the  mealed 
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powder  in  B',  which  communicates  with  the  powder  train 
in  the  corrugations  C  through  the  hollow  stick  of  black 

powder  P'  to  D'  and  then  to  the  second  train  E',  finally 

going  through  the  two  powder  tubes  P'  to  F'  and  0'.  As 
shown,  these  passages  are  directly  connected,  but  in  use 

The  ring  and  pin  on  the  flange  of  the  body  are  to  be 
made  of  brass.  The  composition  rings  are  to  be  made  of 
the  metal  known  as  Class  C,  although  Class  B  may  be 
used  if  preferred  by  the  contract.  The  ferrule  is  to  be 

made   of  an  alloy  containing   70   parts   copper,  and   .'10 

in: 
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FIG.  2.    SECTIONAL  VIEW  OF  BRITISH  TIME  FUSE  MARK   80-44 

A  body  B,  bottom  ring;  C,  top  ring;  D,  time  ring;  E,  cap;  F,  time  pellet;  G,  time  pellet  screw  plug:  H.  percussion  peUel ; 
I  percussion  pellet  screw  plug;  J.  stirrup  spring  for  time  pellet;  K,  detonator  for  both  time  and  percussion;  L.  per- 

cussion mechanism  holder;  M,  base  plug:  N.  cap  for  percussionjiolder;  O.  detonator  spring;  P.  needle  lor  both  time  and 
detonator:  Q,  screw  plug  for  base; 
U,  base  plug  washer 

R,    percussion    ferrule;  S,   stirrup  spring   for   percussion   pellet;   T,   setscrew   for  cap; 

V996 

'00  ,, 

0006 

14  Threads  
per  Inch,  Right  Hand 

the  fire  would  have  to  burn  part  way 
around  the  powder  train  before  it 
reached  the  opening  through  the 
•ring  to  the  next  train  and  to  the 
bottom  charge.  Should  this  fail,  or 
shoidd  it  strike  some  object  in  its 

flight,  the  detonator  end  becomes  ac- 
tive. The  sudden  checking  of  the 

speed  of  the  shell  throws  the  de- 
tonator pellet  II  forward  and  forces 

the  lower  detonator  K  against  the 
bottom  needle,  exploding  the  lower 
charge  and  sending  the  fire  direct 
through  the  detonator  plug  7  to  the 

powder  G'  and  the  shell  behind  it. 
The  specifications  resemble  those  of 
the  detonator,  some  of  the  features 
being  almost  identical.  Several  parts 
of  the  British  time  fuse — including 
the  body,  cap,  base  plate  and  some  of 
the  minor  interior  parts — are  made 
of  aluminum.  The  specifications  call 
for  an  aluminum  alloy  which  shall 
be  free  from  cracks  and  flaws,  with 

a  specific  gravity  not  exceeding  .3.5, 
capable  of  being  satisfactorily  ma- 

chined and  free  from  any  ingred- 
ient which  would  be  detrimental  to  the  keeping  qual- 
ities of  the  metal.  The  castings  for  the  bodies  are  to  be 

placed  in  a  die  and  subjected  to  a  total  pressure  of  400 
tons  in  order  to  insure  proper  density. 
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FIG.   3.    DETAILS  OF  TIME-FUSE  BODY 
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parts  zinc,  while  the  stirrup  springs,  which  hold  the  time 

and  percussion  pellets,  are  of  hard-rolled  brass.  The 
spiral  spring  is  of  thin  steel  wire.  The  time  and  per- 

cussion pellets  and  the  setting  pin  are  of  Class  A  metal. 
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FIG.    4.      SEQUENCE   OF   OPERATIONS   ON    FUSE    BODY 
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The  classification  of  metals,  as  well  as  their  physical 
properties,  is  given  in  Table  3.  The  needle  plug  and 
the  holder  for  the  percussion  device  are  to  be  made  of 
steel  hardened  and  tempered;  or  as  an  alternative,  the 
needle  plugs  may  be  made  of  a  softer  steel  and  blued.  The 
cover  was  originally  specified  to  be  of  brass  of  the  best 

SUMMARY  OF  SPECIFICATIONS 

The  detonators  are  to  be  made  of  sheet  copper,  having  a 
central  hole  covered  by  a  copper  disk,  and  are  to  be  charged 
with  the  quantity  of  composition  shown  below.  A  pellet  of 
pressed  powder  weighing  1.78  grain  is  to  be  placed  on  top 
of  the  composition  and  the  detonator  closed  by  means  of  a 
copper  disk.  In  the  time  detonator  a  cardboard  disk  is  to  be 
pressed  over  the  copper  disk.     The  detonators  are  inserted  in 

PIG.  5.    TOOLS  AND  GAGES  FOR  OPERATION  NO.  2.      PRODUCTION,  15  PER  HR. 

A,  holder  for  large  tools;  B,  holder  for  small  tools;  C,  adapter  for  use  in  large  holder;  D,  drill  for  interior  of  body: 
E,  angle  reamer  for  magazine;  V,  finishing  reamer  for  magazine;  G,  sizing  tool  for  bottom  plug  hole;  H.  reamer  for  holder 
chamber;  I,  enlarged  section  of  chamber;  J,  recessing  tool  for  interior  of  body;  K.  machine  top;  L.  outside  forming  tool  and 
holder;  M,  finishing  forming  tool.  Gages — N,  outside  of  platform;  O,  diameter  of  bore;  P.  shape  of  magazine  recess; 
Q,  depth  of  bore  from  recess;  R,  depth  of  recess;  S,  body  gages 

quality  and  capable  of  being  bent  double  under  the 
hammer  and  straightened  without  a  sign  of  fracture. 
In  some  instances,  however,  these  covers  are  now  being 

replaced  with  covers  made  of  sheet  lead  and  tinned  on 
each  side. 

Further  specifications,  including  the  detonating  com- 
positions, varnishes  and  cements,  follow: 

the  pellets  and  retained  in  positjon  by  the  screw  plugs,  these 
being  secured  by  three  indents,  the  plug  for  the  percussion 
pellet  having  a  disk  of  paper  placed  over  the  axial  perforation 
before  being  screwed  home.  The  time  detonator  is  to  be 
charged  with  1.28  grain  of  the  following  composition; 

FIG.    1.    TIME-DETONATING    COMPOUND 

Chlorate  of  potash      52.5  parts  by  weight 
Sulphide   of   antimony      36.5  parts  by  weight 
Fulminate  of  mercury     11-0  parts  by  weight 
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The  composition  is  to  be  put  in  dry  and  pressed  with  a 
pressure  of  600  ill.  The  percussion  detonator  is  to  be  charged 
with  1.39  grain  of  the  following  composition: 

TABLE     2.    PERCUSSION-DETONATING     COMPOUND 

Chlorate    of   potash      45  parts  by  weight 
Sulphide    of    antimony      23  parts  by  weight 
Fulminate   of  mercury      32  parts  by  weight 

The  composition  is  to  be  put  in  dry  and  undergo  a  pressure 
of  600  lb.  As  an  alternative,  a  time  detonator  containing  0.75 
grain  of  the  composition  given  above  for  this  detonator  and  a 

minimum  test:  The  time-detonator  pellet  spring  will  be 
required  to  stand  a  pressure  of  100  lb.  and  the  percussion- 
detonator  pellet  spring  a  pressure  of  60  lb.  The  percussion- 
detonator  spring  Is  to  be  gaged,  after  having  been  subjected 
to  a  load  of  60  lb.  In  a  steel  counterpart  of  the  fuse  pellet 
and  ferrule  to  mean  dimensions,  and  the  time-detonator  pellet 
spi'ing  after  having  been   subjected  to  a   load  of  100  lb. 

The  cloth  washers  are  to  be  made  from  waterproofed  drab 
woolen  material,  weighing  13  Vj  <'Z.  per  sq.yd.  Holes  are  to  be 
rut  in  the  washerw  .so  as  to  exi)ose  the  powder  pellets  In  the 
body  and  ring,  also  a  hole  to  clear  the  brass  pin  In  the  body 
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FIG.  6.    VISE  JAWS,  TOOLS  AND  GAGES  FOR  OPERATION  NO.   3 

A,  vise  jaws  for  hand  tapping;  B,  hand  tap  for  interior  of  body;  C.  stop  collar  for  hand  taps.     Gages 

depth  of  sciViW  recess  for  base  plug;  E,   " 
D,   diameter  and 

diameter  and  depth  of  screw  recess  for  holder 

FIG.  7.    GAGES  FOR  OPERATION  NO.  4.     PRODUCTION, 
30  PER  HR. 

A,    main    thread    on    nose,    low    limit;    B,    combination    high 
diameter,    cone,    length    of   thread   and   shape    of    recess    under 
platform 

pellet  of  pressed  powder  weighing  0.87  grain  may  .be  used,  in 
which  case  the  cardboard  disk  over  the  copper  disk  and  the 
sectors  of  vegetable  paper  over  the  lighting  points  of  the 
rings   should    be    omitted.      The   lighting   hole    in    the   top   ring 

TABLE   3. 

Metals 

Aluminum   alloy...,    7.' Delta    metal   20 
Hard  rolled  brass..    6 
Class    A    metal   20 
Class    B    metal   12 
Class   C    metal      6 

PHYSICAL  REQUIREMENTS   OF   METAL 
Percentage  of  Elongation  in  a 

Test  Piece  2  In.  Long  and 
0..'jti4  In.  in  Diameter  or 
Sucli  Test  Piece  as  Can  Be 
Furnished,     Provided     that 

4* 

Leng
th  

:= 

y  Area 12  7 
30  20 
12  10 
30  20 
20  30 
12  10 

Tenacity,  Tons  of 
2,240  Lb.  per  Sq.In. 
Yield         Breaking 

•This  was  explained  in  detail  on  page  750,  Vol.  43. 

should    have   a   pellet    of   pressed   powder   inserted   instead   of 
mealed  powder. 

The   stirrup   springs   are   to   be   made   of  hard-rolled   sheet 
brass.    All  the  stirrup  springs  will  be  subject  to  the  following 

ThQ  Interior  of  the  fuse,  aluminum  cap  and  washer  and 
Inside  face  of  base  plug  are  to  ba  coated  with  shellac  varnish 
consisting  of: 

TABLE    4.    INTERIOR    FUSE    VARNISH 

Shellac,   finest   oi'ange        5  lb. 
Spirit,    methylated           8  lb. 
and  stoved  at  a  temperature  of  170  deg.  F.  for  not  less  than 
3  hr.  Spirit  lost  by  evaporation  is  to  be  replaced  as  required. 

After  the  holder  for  percussion  arrangement  has  been 
screwed  into  the  body,  the  holder  and  inside  of  cap  are  to  be 
coated  with  shellac  varnish.  The  exterior  of  the  time  rings 
and  brass  ring  on  body,  the  time  pellet  and  stirrup,  exterior 
of  ferrule  for  percussion  pellet,  interior  of  composition 
grooves  and  flash  hole  in  body  are  to  be  lacquered  with  a 
lacquer  consisting  of: 

TABLE  5.  LACQUER  FOR  FUSES 
Shellac           1   lb. 
Turmeric           S  oz. 
Spirit,    methylated           8  lb. 

The  screw  tlireads  must,  unless  otherwise  stated,  be  of 
the  British  Standard  Whitworth  form,  cut  full. 

Perforated  pellets  of  pressed  powder  are  to  be  Inserted  In 
the  fire-escape  holes  of  the  top  and  bottom  composition  rings 
and  the  holes  closed  by  brass  disks.  A  pellet  is  also  to  be 
Inserted  in  the  hole  on  top  of  the  bottom  composition  ring  and 
in  the  flash  holes  of  the  body.  The  lighting  hole  In  the  top 
ring  is  to  be  filled  with  loose  mealed  powder  covered  by  a 
patch  of  silk  or  tycoon  paper.  A  cloth  washer  is  to  be  secured 
on  the  face  of  the  body  and  on  the  top  of  the  bottom  ring 
with  sliellao  varnish  containing  a  small  quantity  of  Venice 
turpentine.  The  grooves  on  the  under  side  of  the  composition 
rings  are  to  be  charged  with  the  composition  pressed  Into 
them  to  give  the  required  time  of  burning.  The  under  faces 
of  the  composition  rings  are  then  coated  with  the  varnish 
previously  referred  to.  and  are  to  be  covered  with  vegetable 
paper  washers  secured  with  shellac  varnish  consisting  of  best 
orange  shellac  dissolved  in  methylated  spirit  containing  a 
small  quantity  of  Venice  turpentine,  vegetable  paper  tablets 
being  previously  placed  over  the  lighting  points. 

In  assembling,  the  threads,  the  percussion-arrangement 

holder  and  base  "plug  are  to  be  coated  with  Pettman  cement 
before  being  screwed  Into  the  body.     The  cap  is  to  be  screwed 
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FIG.  8.  CHUCK,  TOOLS  AND  GAGES  FOR  OPERATION  NO.  5.  PRODUCTION,  15  PER  HR. 

A.  chuck  for  hoklinB  large  end  of  body:  B,  box  tool  for  turning  stems;  C.  flat  forniinK  tool  for  stem:  D.  circular  form- 
ing tool  for  stem;  E.  reamer  for  inside  of  stem;  F,  countersink  for  stem  end;  G.  counterbore  for  stem  end;  H,  flat  serrated 

tool  for  platform;  I,  circular  serrating  tool  originally  designed  but  now  discarded;  J.  bolder  for  circular  tool.  Gagres — K. 
diameter  of  stem;  L,,  lenplh  of  flue  on  stem;  M,  len'itb  of  stem  from  face  to  platform;  N  diameter  of  recess  on  face  of  body: 
O.  depth  of  recess;  V,  diameter  of  hole  in  stem;  Q,  depth  of  spring  recess  in  stem;  R.  overall  length  of  fuse  body;  S. 
thickness  of  flange  gage 
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down  so  that  a  turning  moment  of  144x12  In.-oz.  will  just 
turn  the  ring,  the  cap  being  secured  by  means  of  the  set- 
screw. 

The  bench  or  table  upon  which  the  tensioning:  apparatus  Is 
fixed  is  to  be  Jarred  by  tapping  with  a  mallet  to  assist  the 
turning  of  the  ring.  The  fuse  cover  is  to  be  attached  to  the 
fuse  in  the  following  manner:  Press  the  fuse  cover  into  posi- 

tion and   solder  it   to   the  brass  ring   of  the   fuse,   using   pure 

TABLE  6.    PETTMAN  CEMENT 

Gum,  shellac      7  lb.     8  oz. 
Spirit,  methylated     8  1b. 
Tar,   Stockholm       5  lb. 
Venetian    red       20  lb.  12  oz. 

The  spaces  between  the  cap,  time  rings  and  body  and  set- 
screw  recess  in  top  are  to  be  flllcd  with  waterproofing  com- 

position consisting  of: 
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FIG.  9.    FACING  TOOLS  AND  GAGES  FOR  OPERATION  NO.  6.     PRODUCTION,  45  PER  HR. 

A,  hand  reamer  for  inner  shoulder;  B.  hand   reamer  for  outer  shoulder;  C,  hand  reamer  for  inner  seat;  D,  hand  reamer  for 
rounding  inner  corner.     Gages — E,  depth  of  bore  for  steel  holder;  F,  depth  of  base  of  shoes  to  shoulder  of  holder 
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FIG.  10.    THREAD-MILLING  CUTTERS  FOR  MILLING  THREADS  ON  ENDS  OP  TIME-FUSE  BODY  AND 
LIMIT  GAGES  USED  FOR  OPERATION  7 

resin  as  a  flux,  the  surplus  solder  being  removed.  The  fuse  is 
set  at  safety  before  the  cover  is  soldered  on.  The  fuse  with 
cover  attached  is  then  to  be  vacuum-tested  to  insure  its  air- 
tightness.  After  testing,  the  base  plug  is  to  be  screwed  into 
the  body  and  the  magazine  filled  with  fine  grain  powder 
through  the  filling  hole.  The  hole  is  to  be  closed  with  the 
screwed  plug,  the  threads  of  the  latter  being  previously 
coated  with  Pettman  cement.  The  bottom  of  the  fuse  is  to 
be  coated  with  shellac  varnish.  A  leather  washer  soaked  in 
melted  mineral  Jelly  is  to  be  placed  under  the  flange  inside 
the  brass  ring.     The  Pettman  cement  is  to  consist  of: 

TABLE  7.    WATERPROOF  COATING 
Beeswax        2  parts  by  weight 
Mineral    Jelly       1  part  by  weight 
French  chalk           2>4  parts  by  weight 

The  escape-hole  disks  in  the  time  rings  are  also  to  be 
covered  with  the  above  composition.  The  flash  hole  in  the 
center  of  the  base  plug  is  to  be  coated  with  a  varnish  con- 

sisting of: 
TABLE  S.    FLASH-HOLE  VARNISH 

Amyl  acetate        91  parts  by  weight 
Nitrocellulose   (soluble  in  ether  alcohol)..     5  parts  by  weight 
Castor   oil      .'        4  parts  by  weight 
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The  cap  is  to  be  made  of  brass,  formed  to  shape,  with  a 
projection.  The  strip  is  to  be  made  of  sheet  brass,  annealed 
and  tinned  all  over.  A  ring  made  of  brass  wire,  with  brazed 
joint,  is  to  be  secured  at  one  end  of  the  strip  by  turning  over 
the  latter  and  securing  with  solder.  The  strip,  witli  ring 
attached,  is  to  be  soldered  to  the  cap  and  the  brass  ring  is  to 
be  held  in  position  by  means  of  a  brass  strip  also  soldered  to 
the  cap.  In  addition  to  the  tests  previously  provided  for,  a 
percentage  of  the  covers  may  be  selected  during  manufacture 
and  tested  in  the  following  manner: 

The  cover  will  be  securely  held  in  a  press  with  the  open 
end  against  an  India  rubber  pad  and  tested  for  airtightness 
either  by  immersing  the  whole  apparatus  in  water  at  100  deg. 
F.  or  by  means  of  a  vacuum  process.  Any  escape  of  air  will 
entail  rejection.  The  (use  and  cover  are  to  be  stamped  and 
stenciled. 

The  fuses  are  to  be  delivered  into  bond  in  lots  of  2,000, 

with  covers  complete,  to  await  the  results  of  proof.  An  addi- 
tional 40  is  to  be  supplied  free  for  proof  with  each  2,000  or 

any  less  number  supplied;  in  the  event  of  further  proof  being 
required  the  fuses  will  be  taken  from  the  lot  supplied.  If  the 
results  of  proof  are  satisfactory  the  fuses  will  then  be  for- 

warded as  described  for  final  examination  and  testing. 
The  fuses  selected  for  proof  will  bo  tested  as  follows: 

Ten  will  have  the  percussion  arrangement  removed  and  will 
be  flred  in  an  electrical  testing  machine  to  determine  the 
mean  time  of  burning  at  rest.  Tlie  mean  time  of  burning, 
set  full,  when  corrected  for  barometer  will  be  22  sec.  +  0.2  sec. 
The  constant  to  be  used  when  correcting  for  barometer  is 
0.023  of  the  mean  time  of  burning.  For  every  inch  the 
barometer  reads  above  or  below  30  in.  it  Is  +  when  above 
and  —  when  below.  If  the  lot  fails  to  pass  this  test  a  further 
proof  will  be  taken  while  spinning  in  a  lathe  at  2,500  r.p.m. 
The  fuse  must  burn  within  the  limits  specified  above,  other- 

wise the  lot  will  be  rejected.  Should  the  detonator  fail  to 
Ignite  tima  ring  a  second  proof  will  be  taken:  should  a  similar 
failure  occur  at  second  proof,  or  should  there  be  more  than 
one  such  failure  at  first  proof,  the  lot  will  be  rejected. 
Twenty  fuses  will  be  flred  at  the  same  elev.ation  in  any  of 

the  following  guns,  with   full   chai-ges. 
The  mean  difference  from  the  mean  time  of  burnin,:^  of  the 

20  fuses  is  not  to  exceed: 
T„    1 »  „/i,    „„„  J  If   set    full        0.14  sec. 
In    18-pdr.    gun  j  jj  ̂ ^^   jg        „  jj  ̂ ^^ 
r„    1 1  „  1-     „„„  J  If  set  full        0.2     sec. 
In    13-pdr.    gun  I  jj  ̂ ^^   j.j        j  ̂3  ̂ ^^ 

The  difference  between  the  longest  and  shortest  fuse  is  not 
to  exceed: 

rif  set    full        0.75  sec. 

Tn    IS  Tirtr     „„„ J  Omitting   one   fuse        0.6     sec. 
In    IS-pdr.    gun<^  jf  ggj  jg    p  g     ̂ ^^ LOniitting   one   fuse        0.5     sec. 

rif  set   full        0.9     sec. 
Tr,    n  nrii-     „,,r,J  Omitting  fcuc   fusc        0.7     sec. 
In    IJ-pdr.    gun-<  jf  ggj  j4        P  ,j     ̂ ^^ LOmitting  one   fuse        0.5    sec. 

If   there   is   one   blind   fuse,   a   second   proof  will   be   taken. 
If    there    is   a    blind   at   second   proof    or    more    than    one    such 
failure  at  first  proof  the  lot  will  be  rejected. 

The  Sequence  of  Operations 

Details  of  the  fuse  body  arc  shown  in  Fig.  .'5  and  the 
sequence  of  operations  is  illustrated  in  Fig.  4.  These 
may  be  listed  as  follows: 

i.  Rough-turn  outside  of  stem  to  fit  collet. 
2.  Bore,  recess  and  tap  inside  and  turn  outside  for  the 

two  threads. 
3.  Hand-tap  inside  threads. 
4.  Mill  thread  on  outside  of  large  end. 
5.  Finish  outside  of  stem,  bore  and  counterbore  small  end 

and  serrate  upper  side  of  platform. 
6.  Hand-ream   inside   for  upper  and   lower  shoulders. 
7.  Mill  thread  on  end  of  stem. 
8.  Mill  fine  thread   for  graduated  ring  on  large  end. 
9.  Rough-turji  outer  edge  of  graduated  ring  casting  to 

.  How  easy  chucking. 
10.  Bore  and  tap  graduated  ring. 
11.  Screw   ring   on  body. 
12.  Drill  ring  and  body  for  screwed  plug. 
1.1.  Tap  ring  and  body  for  screwed  plug. 
14.  Turn  outside  of  graduated   ring. 
15.  Face   under  side   of   graduated   ring. 
10.  Mill  key  slot  in  graduatd  ring. 
17.  Mill  recess   for  flash   hole. 
IS.  Drill  powder  hole  In  platform. 
19.  Drill    magazine   hole. 
20.  Drill  flash  hole. 
21.  Roll  graduations  in  ring. 
22.  Turn   neck  on   small   end. 
23.  Stamp  base  line  on  bottom  of  body. 

The  bodies  are  machined  for  the  most  part  on  hand 

turret  machines  of  various  makes.  The  rough-turning  of 
the  stem  in  operation  1  makes  it  easy  to  hold  the  bodies 

in  spring  collets  and  has  been  found  more  satisfactory 

than  gripping  in  an  ordinary  chuck.  This  is  .done  at 
the  rate  of  50  per  hour. 

The  cutting  speed  for  turning  tools  on  the  body  is 
about  H3  ft.  per  niin.,  while  a  tapping  speed  of  55  ft. 

per  min.  is  found  very  satisfactory.  A  mi.xture  of  kero- 
sene and  lard  oil  is  u.«ed  as  a  cutting  lubricant. 

The  tools  and  gages  u.sed  in  operation  2  are  shown  in 

Fig.  5.  This  shows  the  main  dimensions  of  the  various 

tools,  and  in  some  cases,  notably  in  /,  tlie  work  they  per- 
form. It  will  he  noted  in  M  that  the  circular  fornung 

cutter  is  provided  with  radial  slot".  This  ha.s  been  done 

to  prevent  the  cutter  warping  out  of  shape  and  has  been 
adopted  in  nearly  all  circular  ctitters. 

For  liand-tapping  the  bodies  are  held  in  special  wooden 
vise  jaws,  these  being  shown  in  Fig.  6.  These  hold  the 

body  firmly  for  tapping,  and  do  not  crush  or  mar  the  stem. 

In  the  fouith  operation  the  body  is  held  in  the  special 
milling  fixture  similar  to  the  one  shown  in  Fig.  10,  and 
the  thread  is  milled  on  the  large  end  of  the  body.  This 

is  done  in  a  simple  fi.xture  in  which  the  Iwdy  is  held  in- 
side of  a  screw  having  the  same  le.nl  as  the  thread  to  be 

milled.  The  milling  cutter  has  no  lead,  but  is  simply  a 

cutter,  set  at  the  proper  angle  and  having  enough  teeth 
to  cover  the  entire  length  of  the  thread.  In  this  way 

one  revolution  of  the  l)ody  in  the  hand  fi.xture  shown 
mills  the  thread  on  the  entire  circumference.  A  stop  for 
the  cross-slide  allows  the  work  to  be  fed  in  the  proper 

depth,  so  that  the  right  diameter  is  easily  secured.  The 
gages  are  shown  in  Fig.  7. 

For  the  fifth  operation  the  threaded  end  of  the  body  is 
held  in  the  chuck  shown  at  A,  Fig.  8.  When  screwing 

the  body  in  place  tbe  central  stop  or  pusher  plug  is 

moved  to  the  position  shown  and  forms  the  stop  for  the 
body.  As  soon  as  it  is  desired  to  remove  the  body  the 

plug  is  withdrawn  slightly,  .«o  that  the  body  may  be  ea.sily 
unscrewed  from  the  chuck. 

A\'hile  in  this  position  the  outside  of  the  stem  is 
turned  to  the  proper  size  for  the  ring.s  and  the  threaded 

portion  in  front.  The  upper  surface  of  the  platform  is 
also  serrated  by  means  of  tlie  flat  forming  tool  shown  at 

II,  Fig.  8.  This  has  taken  the  place  of  the  circular  ser- 
rating  tool  shown  at  I,  which  was  originally  used.  The 
flat  tool  has  jiroved  to  be  simpler  and  more  desirable. 

One  of  the  essential  features  is  the  shoulder  distance 

between  the  upper  and  lower  recesses,  these  surfaces  being 
hand-reamed  in  the  si.xtlt  operation  by  the  tool  shown 
in  Fig.  9. 

The  next  oi)cratioii  is  milling  the  thread  on  the  end 
of  the  stem,  this  being  done  on  tlie  fixture  shown  in  Fig. 
10.     This  also  .ihows  the  thread  gages  for  the  stem. 

(To  be  continued) 

Prodiiptx  of  the  Klectric  Fnrnaoe  and  electric  cell  will  t)e 

made  the  subject  of  a  special  session  at  the  forthcoming 
convention  of  the  American  Electrochemical  Society,  to  be 

held  in  New  York  from  Sept.  27  to  Sept.  30.  It  is  an  inter- 
esting fact  that  whereas  other  chemical  industries,  such  as 

the  coal-tar  dye  industry,  are  distinctly  European,  the  elec- 
trochemical industry  is  decidedly  American.  It  is  here  in 

America  that  the  production  of  aluminum  was  invented  and 
put  on  a  commercial  basis.  The  first  plant  for  the  electrical 
synthesis  of  the  elements  of  the  air  and  the  production  of 
artificial  fertilizer  nitrate   was  erected  at   Niagara   Falls. 
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^coniOinninc  Vsiluji©  of  Good  SIhiOjp 

IM^inmiimattioinL'' By    G.    H.    STlCKNEVf 

SYNOPi:>IS — The  economic,  value  of  good  day 

and  artificial  light  is  pointed  out  and  good  illum- 
ination defined.  The  recognized  systems  of  light- 

ing are  outlined,  the  various  forms  of  lamps 

described  and  their  uses  pointed  out.  Mainte- 
nance and  cost  are  also  discussed. 

While  the  necessity  for  providing  some  sort  of  illum- 
ination is  admitted,  the  real  economic  value  of  good 

illumination  in  increasing  the  earning  power  of  a  plant 

is  not  so  generally  recognized.  As  a  result  many  manu- 
facturers look  upon  artificial  illumination  as  an  unwel- 

come expense  and  deal  with  it  in  a  grudging  manner, 
which  secures  neither  effectiveness  nor  economy  of  cost 

The  economic  advantages  of  good  illumination  are :  (a) 
Larger  production,  (b)  better  workmanship,  (c)  fewer 

defects,  (d)  fewer  accidents,  (e)  cleaner  and  more  cheer- ful workrooms. 

Investigation  in  the  factories  of  a  large  maimfacturing 

company  disclosed  the  fact  that  many  of  the  workmen 

were  losing  over  an  hour  during  each  of  the  short  winter 

days  on  account  of  inadequate,  artificial  illumination. 
In  other  words,  these  workmen  were  wasting  more  than 

10  per  cent,  of  their  time  for  the  lack  of  artificial  illum- 
ination, which  would  have  cost  less  than  1  per  cent. 

of  their  wages.  The  relation  between  the  value  and  the 

cost  of  artificial  illumination  is  dependent  upon  condi- 
tions, and  variations  over  a  wide  range  may  be  expected. 

In  the  case  of  a  paper  mill  it  has  been  reported  that  a 
five-minute  shutdown  cost  more  than  lighting  for  twenty- 
four  hours. 

The  effect  upon  the  workman  is  very  important.  With 

good  illumination  his  movements  are  more  sure  and  ac- 
curate, the  mental  effort  is  less,  so  that  he  does  not  tire 

so  soon.  This  means  not  only  a  better  grade  of  finished 

product,  but  fewer  defects,  with  their  attendant  waste 
of  time  and  material — not  to  mention  that  undesirable 

product  known  as  "seconds." 
The  prevention  of  accidents  should  be  a  moral  respon- 

sibility of  the  manufacturer;  it  is  an  economy.  Injuries 
to  machinery  involve  direct  financial  loss,  and  in  case 

of  injuries  to  employees  the  lack  of  proper  illumination 
has  been  treated  as  contributory  negligence  on  the  part 

of  the  employer.  That  poor  illumination  is  a  prolific 
cause  of  accident  is  indicated  by  a  report  presented  by 

John  Calder,  to  the  American  Society  of  Mechanical 

Enginecrs\  This  report  covered  the  investigation  of 

fatal  accidents  in  shops  in  the  United  States  during  a 

period  of  three  years.  In  general,  it  showed  that  the 
number  of  accidents  in  the  dark  winter  months  was  about 

40  per  cent,  higher  than  during  the  light  summer  months. 
The  indications  were  that  this  excess  was  practically  due 

to  inadequate  illumination.     Similar  conditions  were  re- 

•Prepared  for  W  Rockwood  Conover's  forthcoming  book 
on  "Industrial  Economics."  Copyright,  1916,  Hill  Publishing Co. 

tllluminatlng  engineer.  General  Electric  Co. 
iPublished  In  the  "Journal"  of  the  society,  February,  1911. 

])orted  more  recently  by  E.  E.  Simpson,  of  the  Trav- 
elers Insurance  Co.,  to  the  Illuminating  Engineering 

Society  at  the  Washington  convention,  September,  1915. 
The  influence  of  good  illumination  in  attracting  good 

workmen  and  securing  activity,  tidiness  and  discipline 
cannot  be  over-estimated.  These  points  are  coming  to 
public  attention,  and  there  seems  to  be  a  tendency  to 
make  legal  requirements  for  industrial  lighting. 

A  code  of  lighting  recently  prepared  by  committees 

of  the  Illuminating  Engineering  Society  proposes  cer- 
tain specifications  and  makes  suggestions  for  their  ap- 

plication. In  England  a  committee  appointed  by  the 
Home  Secretary  has  reported  on  this  problem  of  legal 

requirement. 

What  Is  Good  Illumination? 

The  best  illumination  is  not  necessarily  the  most  in- 
tense or  most  brilliant,  as  many  apparently  a.ssume. 

While  a  certain  intensity  is  required,  diffusion,  proper 
direction,  steadiness,  reliability  and  color  of  light  are 
almost  equally  essential. 

No  fixed  intensity  of  illumination  can  be  established 

as  a  standard  for  all  purposes.  The  intensity  of  day- 
light is  constantly  changing,  both  with  the  position  of 

the  .sun  and  the  condition  of  the  atmosphere,  the  maxi- 
mum intensity  being  enormously  higher  than  it  is  prac- 

ticable to  furnish  with  artificial  illumination.  Fortun- 
ately, our  eyes  are  so  constituted  as  to  see  satisfactorily 

under  a  wide  range  of  intensities;  and  since  the  cost  of 
artificial  lighting  varies  with  the  intensity,  it  is  good 
practice  to  furnish  the  minimum  that  will  insure  good 
results.  This  amount  varies  with  processes  and  depends 
upon  the  fineness  and  rapidity  of  vision  necessary,  as  well 
as  on  the  color  and  texture  of  the  surfaces  to  b,e  seen. 

Some  of  the  largest  manufacturing  companies  have 
carried  on  extensive  investigations  for  the  purpose  of 
standardizing  their  practice  and  determining  the  most 

economical  intensity  to  adopt  for  the  artificial  illum- 
ination of  each  of  their  various  processes. 

In  replacing  an  older  installation  with  a  modern  one 
it  is  sometimes  possible  not  only  to  make  a  considerable 
improvement  in  the  illumination,  but  utilizing  the  newer 
illuminants,  actually  to  reduce  the  operating  costs.  Us- 

ually, however,  the  former  standard  of  illumination  has 
been  so  low  that  it  is  generally  better  practice  to  avoid 
any  serious  attempt  to  reduce  the  lighting  cost  at  the 
sacrifice  of  intensity. 

A  glaring  light,  with  strong  contrasts  of  light  and 
shadow,  blinds  the  eyes  so  that  one  cannot  see  detail  as 
well  as  with  diffused  illumination,  even  of  lower  in- tensity. 

It  is  important  that  the  light  should  be  directed  so  that 
a  relatively  high  intensity  falls  upon  the  parts  of  the 
machine  or  work  which  the  workman  has  occasion  to 

observe.  In  general,  the  light  should  be  directed  down- 
ward at  an  oblique  angle.  With  properly  directed  light, 

a  relatively  low  intensity  is  required  and  diffusion  be- 
comes less  important.     In  workrooms  with  high,  dark 
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ceilings:,  all  upward  light  is  waster!,  as  far  as  the  ordi- 
narj'  processes  of  manufacture  are  concerned.  It  is 
usually  desirable,  however,  to  allow  a  small  portion  of 
the  light  to  be  directed  upward,  to  illuminate  the  ceiling 
and  render  the  room  more  clieerful. 

The  Economy  oi--  Daylight 

The  natural  illumination  of  a  Iniilding  is  to  a  consid- 
erable extent  affected  by  its  surroundings.  Where  build- 

ings are  grouped  closely  together,  a  light-colored  external 
finish  on  a  building  improves  both  the  diffusion  and  the 
intensity  of  light  in  the  adjacent  buildings.  Utilization 
of  daylight  so  as  to  insure  good  daylight  illumination 
throughout  longer  hours  is  an  important  consideration  in 
designing  a  building.  High  ceilings,  narrow  buildings 
and  large  window  areas  all  tend  to  conserve  the  natural 

light.  In  one-story  buildings  or  on  top  floors  skylights  or 
saw-toothed  roof  constructions  are  often  utilized.  The 
latter  is  usually  arranged  with  the  windows  facing  the 
north,  thus  providing  an  obliquely  directed  light  with  a 

high  degree  of  diffusion,  uniform  color  quality  and  mini- 
mum variation  of  intensity. 

In  some  buildings  the  proportions  arc  such  that  there 
is  ample  light  near  the  windows  at  times  when  the  middle 
of  the  room  is  comparatively  dark.  This  condition  can 

be  materially  improved  by  the  use  of  diffusing  or  pris- 
matic window  glass. 

Light-finished  walls  and  ceilings  economize  both  the 
daylight  and  the  artificial  illumination,  besides  improv- 

ing the  diffusion.  In  machine  shops  and  similar  build- 
ings where  there  is  considerable  dust  and  dirt  it  is  de- 

sirable to  wliiten  the  ceilings  and  the  upper  parts  of 
the  walls  and  pillars.  Whitewash  can  be  applied  once 
or  twice  a  year  without  any  considerable  expense. 

The  maximum  utility  of  daylight  can  farther  be  se- 
cured by  arranging  the  machines  and  processes  so  that 

those  requiring  the  most  light  are  near  the  windows  and 
turned  so  as  to  receive  the  light  from  the  right  direc- 

tion. It  is  of  course  possible  to  carry  such  arrangement 
too  far,  interfering  with  the  train  of  manufacture.  In 

other  words,  it  may  be  more  economical  to  provide  arti- 
ficial illumination  rather  than  to  suffer  the  inconvenience 

of  interruption  in  the  sequence  of  manufacture  or  waste 
valuable  space. 

Overhead  belts  and  shafting  cast  shadows  and  reduce 

the  effectiveness  of  both  daylight  and  artificial  illum- 
ination. One  of  the  advantages  of  the  present  tendency 

toward  the  use  of  the  individual  motor  drive  is  that  it 

contributes  to  the  conservation  of  light.  With  high  ma- 
chines the  interference  of  shadows  is  more  marked  and 

greater  care  should  be  exercised  in  locating  the  machin- 
ery or  providing  suitable  artificial  illumination. 

Economy  of  Artificial  Illumination 

AYhile  we  try  to  emulate  daylight,  the  cost  of  arti- 
ficial light  and  the  conditions  under  which  it  is  pro- 
duced make  the  problem  of  economic  utilization  an  en- 
tirely different  one.  We  have  the  advantage,  however, 

of  being  able  to  provide  the  illumination  when  and  where 
we  want  it  and  as  much  as  we  wish  to  pay  for. 

The  wonderful  developments  of  the  past  few  years  and 
the  discoveries  that  are  being  made  almost  from  day  to 
day  have  provided  greatly  improved  lighting  units,  not 
only  reducing  the  cost  of  light,  but  greatly  enlarging  the 

possibilities.  This  condition  has  resulted  in  a  verj'  rapid 
growth  in  the  application  of  artificial  illumination  and 
a  remarkable  advance  in  the  standard.  Most  installa- 

tions that  were  made  over  five  years  ago  can  be  rearranged 
today  so  as  to  be  more  effective  and  more  economical. 
In  some  cases  it  is  merely  a  question  of  putting  a  modem 

lamp  in  place  of  the  older  form,  but  often  a  radical  re- 
arrangement, with  a  different  type  of  lamp,  is  desirable 

to  secure  maximum  economy. 
Since  the  advent  of  the  motor  drive  it  has  become 

possible  to  arrange  machines  transversely  rather  than 
longitudinally  of  the  room.  Such  an  arrangement  of 
machines  or  work  benches  is  highly  advantageous  from 
the  lighting  standpoint,  because  it  not  only  eliminates 
facing  the  glare  but  permits  the  light  to  I)e  received  at 
the  machine  in  the  proper  direction,  avoiding  shadows. 

This  arrangement  is  being  adopted  as  standard  by  a  num- 
ber of  large  manufacturers. 

Methods  ,of  Lighting 

The  practice  varies  between  two  extremes — namely, 
localized  illumination  and  general  illumination.  With 

extreme  localized  lighting  a  small  unit,  usually  an  in- 
candescent lamp,  is  placed  near  the  work  so  as  to  illum- 

inate the  parts  that  must  be  seen.  If  there  are  a  number 
of  points  requiring  illumination  or  the  area  to  be  lighted 
is  considerable,  several  lamps  may  be  used  on  a  single 
machine.  Localized  illumination  is  most  economical 

when  illumination  is  required  only  over  small  areas  wide- 
ly scattered.  Little  or  no  engineering  is  used  in  selecting 

or  locating  the  lamps.  They  are  simply  placed  in  the 
hands  of  the  workman,  to  utilize  as  he  sees  fit.  If  the 
light  is  not  sufficient,  he  calls  for  another  or  a  larger lamp. 

This  method  of  lighting  is  verj-  adaptable  and,  prop- 
erly used,  enables  fine  work  to  be  done.  For  deep  boring 

and  very  fine  detail  work  it  is  the  only  satisfactory  meth- 
od of  lighting.  The  objection  to  localized  lighting  is 

that  a  large  number  of  inefficient  lamps  are  required. 
Expensive  wiring  must  be  provided,  while  the  wear  and 

breakage  are  likely  to  be  excessive.  Lamps  ai"e  often 
used  without  reflectors  or  directed  so  as  to  project  a 

glaring  light  into  the  eyes  of  the  operative  or  his  fellow- 
workmen.  Cases  have  been  reported  where  workmen  were 
demanding  several  times  as  much  light  as  they  really 
needed.  Tliis  is  undoubtedly  due  to  the  harsh  contrast 
of  light  and  shadow. 

In  general  illumination  an  approximately  even  inten- 
sity is  provided  throughout  the  room,  irrespective  of  the 

location  of  machinery.  The  total  amount  of  light  re- 
quired is  usually  greater  than  with  localized  lighting, 

but  the  arrangement  is  often  economical  in  large,  high 

shops,  since  it  permits  the  use  of  larger  and  more  effi- 
cient lighting  units,  with  reduced  cost  of  wiring  and 

maintenance. 

For  automatic  machinery,  such  as  screw  machines,  it 
is  sometimes  advantageous  to  provide  a  moderate  general 
illumination  supjilemented  by  a  few  localized  lamps  that 
are  not  in  general  iise,  but  which  may  be  ]ilugged  in 

at  various  points  to  provide  'special  light  for  inspection, 
adjusting  and  setting  up.  A  similar  combination  of  gen- 

eral and  localized  illumination  is  sometimes  used  where 

a  few  points  in  large  workrooms  require  a  more  intense 
light  than  the  rest  of  the  area,  owing  to  the  nature  of 

special  work. 



August  31,  1916 AMERICAN     MACHINIST 

377: With  the  development  of  the  high-efficiency  incandes- 
cent lamp  an  intermediate  practice  has  arisen,  approach- 
ing general  illumination,  but  with  lamps  arranged  to 

correspond  to  the  machinery  or  processes.  This  arrange- 
ment is  particularly  applicable  to  weaverooms,  machine 

shops  and  wherever  an  approximately  uniform  style  of 
machine  is  regularly  spaced,  but  can  bo  applied  to  almost 
any  workroom  of  the  usual  character.  This  practice  is 

designated  as  "localized  general"  or  "group"  lighting 
and  is  probably  being  followed  more  than  any  of  the 
other  systems  in  new  installations. 

SouECES  OF  Industrial  Lighting 

The  light  sources  used  in  industrial  lighting  are  of 

three  principal  classes — electric  incandescent  lamps,  elec- 
tric arc  lamps  and  combustion  lamps.  Under  each  of  these 

classes  are  a  number  of  different  lamps,  each  with  dif- 
ferent characteristics.  The  principal  forms  in  shop  use 

are:  Electric  incandescent  lamps — (1)  tungsten  fila- 
ment (Mazda  B),  (2)  gas-filled  tungsten  (Mazda  C), 

(3)  metallized  carbon  filament  (Gem),  (4)  carbon  fila- 
ment; arc  lamps — (1)  inclosed-flame  arc,  (2)  open-flame 

arc,  (3)  magnetite  or  met^^illic  arc,  (4)  mercury-vapor 
arc  (Cooper-Hewitt),  (5)  inclosed  carbon  arc;  combus- 

tion lamps — (1)  mantle  lamps  (with  gas,  gasoline  or 
oil),  (2)  mantle  lamps,  high  pressure  (with  gas,  gasoline 

or  oil),  (3)  gas  (open-flame)  lamps,  (4)  oil  or  gasoline 
(open-flame)  lamps,  (5)  candle. 

The  remarkable  gains  in  eflRciency  that  have  taken  place 
within  the  past  few  years  in  lainps  of  all  three  classes 
stand  out  in  contrast  to  the  relatively  smaller  gains  in 
regard  to  other  engineering  apparatus.  For  example: 

The  vacuum  tungsten-filament  lamp  (Mazda  B)  gives 
from  two  and  one-half  to  thne  times  as  much  light  per 
watt  as  the  best  carbon-filament  lamp,  while  the  gas- 
filled  tungsten-filament  lamp  (Mazda  C)  gives  four  to 
six  times  as  much.  The  modern  flame  arc  lamps  and 
mantle  gas  lamps  represent  similar  advances  in  efficiency 
over  their  corresponding  predecessors.  In  spite  of  this, 
however,  we  are  still  far  from  the  ideal  efficiency  of  light 
generation. 

Each  of  these  illuminants  has  characteristics  that  adapt 

it  for  particular  conditions.  Favored  by  efficiency,  adapt- 
ability and  economy  of  maintenance,  the  tungsten-fila- 

ment (Mazda)  lamp  has  extended  in  use  more  rapidly 
than  any  other  illuminant.  Such  lamps  are  available  in 
sizes  through  a  continuous  range  from  the  smallest  to 
the  largest  for  which  any  demand  exists,  while  a  wide 
variety  of  reflectors  and  other  accessories  provides  for 

all  classes  of  lighting.  The  open-  and  inclosed-flame  arc 
and  the  magnetite  arc  have  been  used  for  exterior  light- 

ing and  for  the  illumination  of  large,  high  interiors, 

especially  where  lamps  are  required  abore  cranes.  Re- 
cently the  non vacuum  tungsten  (Mazda  C)  lamps  have 

been  selected  for  these  conditions.  The  mercury  arc 
lamp,  which  produces  a  vivid  green  light,  has  also  been 
favored  to  some  extent  in  the  lighting  of  rough  processes 
where  color  selection  is  not  important.  Both  types  are 
suitable  for  photographic  processes  requiring  actinic 
light.  Of  the  gas  lamps  the  mantle  lamps  are  by  far  the 
most  efficient  and  are  installed  to  some  extent  for  shop 
lighting. 

In  selecting  and  installing  artificial  illuminants  the 
following  are  some  of  the  features  which  should  be  con- 

sidered   in    order   to   give    economical    and    satisfactory 

results :  For  low  ceilings  or  where  there  are  belts,  shaft- 
ing and  high  machinery,  units  must  be  spaced  at  short 

intervals  in  order  to  secure  a  reasonably  even  distribu- 
tion of  light  and  avoid  objectionable  shadow.s.  Small 

units  must  therefore  be  used  to  avoid  excessive  cost, 
especially  where  but  moderate  illumination  will  meet 
the  requirements. 

With  high-ceiled  rooms  a  better  diffusion  can  be  se- 
cured by  placing  the  lamps  high.  This  plan,  moreover, 

permits  the  choice  of  large  units,  which  are  in  general 
more  efficient  than  small  ones  and  possess  the  further 
advantage  of  having  a  lower  installation  and  operating 
cost.  The  improved  appearance  of  a  large  shop  with 
suitably  proportioned  units  should  also  be  considered. 
The  efficiency  of  the  system  is  to  a  Considerable  extent 
dependent  upon  the  .selection  and  arrangement  of  the 
lamps  and  reflectors,  so  as  to  project  the  li^ht  where  it 
can  be  utilized  to  the  best  advantage. 

While  it  is  usually  desirable  to  have  the  most  intense 
light  projected  downward  at  oblique  angles,  the  require- 

ments of  different  conditions  vary,  depending  upon  the 
height  and  spacing  of  the  lamps  as  well  as  the  pur- 

poses for  which  the  light  is  intended.  Various  types  of 
reflectors — for  example,  intensive,  extensive  and  distrib- 

uting— ^deliver  the  light  of  the  incandescent  lamp  over 
narrow  or  wide  zones.  The  evenness  and  effectiveness 

of  the  illumination  depend  somewhat  on  proper  selection. 
Diffusion  is  introduced  by  means  of  reflectors  and 

translucent  globes  or  shades  so  arranged  as  to  reduce  the 
glare  and  lessen  the  contrast  of  light  and  shadow  in  the 
illumination.  Since  diffusion  is  usually  obtained  at  the 
sacrifice  of  something  in  intensity,  too  much  diffusion 
represents  an  unprofitable  loss  of  light.  When  lamps 
can  be  hung  high,  the  effect  of  glare  and  contrast  is  re- 

duced, so  that  diffusing  devices  are  less  essential. 
Lamp  and  reflector  manufacturers  furnish  curves  and 

instructions  to  facilitate  the  proper  selection  and  ar- 
rangement of  lighting  units.  Some  of  the  larger  com- 

panies furnish  the  services  of  experts  to  assist  their  cus- 
tomers. In  making  a  large  installation  it  is  advisable 

to  retain  a  competent  consulting  engineer  with  illuminat- 
ing-engineering experience. 

Care  of  Globes  and  Reflectors 

Too  much  care  cannot  be  given  to  insure  the  clean- 
liness of  the  globes  and  reflectors.  The  loss  of  light, 

due  to  the  accumulation  of  dust,  smoke  and  filings,  is 
much  greater  than  is  generally  appreciated.  Measure- 

ments on  a  number  of  installations  supposed  to  be  rea- 
sonably maintained  showed  losses  of  30  to  50  per  cent, 

of  the  light.  In  all  large  installations  a  regular  periodic 
in.spection  should  be  made,  the  lamps  and  reflectors  be- 

ing cleaned  and  burned-out  lamjjs  replaced.  If  a  con- 
venient arrangement  is  made  for  interim  replacements,  it 

is  good  practice  to  inspect  once  a  week  when  the  plant  is 
shut  down  on  Saturday  afternoon  and  Sunday.  In  this 
way  the  inspector  does  not  interfere  with  cranes  or  other 
machinery,  can  do  his  work  more  rapidly  and  with  less 
danger  to  himself.  In  many  shops  it  is  customary  to 
wait  until  a  lamp  is  in  trouble  before  giving  it  attention. 
This  practice  results  in  poorer  illumination,  both  through 
dirt  accumulation  and  failure  to  replace  superannuated 
lamps.  The  periodic  method  facilitates  the  keeping  of 
cost  records  for  comparison,  from  which  extravagances 

are  frequently  discovered. 
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It  is  often  found  that  more  lights  than  necessary  are 
kept  burning.  The  task  of  controlling  these  matters  in 
large  factories  is  difficult  and  often  unsatisfactory  in 
its  results.  The  delegation  of  one  or  two  assistants  in 
each  department  to  limit  the  number  of  lights  burned 
to  those  actually  required  will  effect  a  valuable  reduc- 

tion in  annual  lighting  expense.  To  reduce  breakage,  all 
portable  lamps  should  be  protected  by  steel  reflectors  or 
wire  guards. 

Cost  of  Artificial  Lighting 

A  proper  basis  of  cost  estimate  is  necessary  to  facilitate 
the  selection  of  the  most  economical  illuminant  and 

properly  to  evaluate  the  various  features  of  ilhnnination, 
as  in  determining  the  relative  cost  of  higher  or  lower 

intensity.  Comparisons  based  only  on  efficiency  or  en- 
ergy consumed  are  likely  to  be  misleading  on  account  of 

the  difference  in  maintenance  or  the  investment  required. 
Comparisons  are  usually  based  on  the  cost  of  operation 
for  one  year.  The  fairest  way  of  comparing  illuminants 
is  to  determine  for  each  unit  the  equipment  necessary 
properly  to  illuminate  a  typical  area  or  room  and  then 
figure  the  operating  cost  for  the  probable  number  of 
hours  of  burning  for  one  year.  The  cost  of  operation 
is  made  up  of  the  following  items:  (1)  Energy,  (3) 
maintenance  material,  (3)  labor  for  maintenance  and 
inspection,  (4)  repairs,  (5)  depreciation  and  interest. 

The  cost  of  energy  is  usually  based  upon  a  fixed  rate 

per  kilowatt-hour  for  electric  current  or  on  the  cost  per 
thousand  cubic  feet  for  gas.  Where  current  is  purchased, 
this  is  easily  determined;  but  where  it  is  generated,  it 
is  the  practice  to  calculate  it  from  records  or  to  estimate 

it.  The  cost  of  energy  for  a  particular  installation  de- 
pends upon  the  wattage  consumption  of  the  lamps,  the 

hours  of  operation  and  the  rate.  With  long  operating 
hours  or  a  high  rate  for  current  the  efficiency  of  the 
lamp  selected  becomes  an  important  feature  of  the  cost 
of  operation. 

Maintenance  material  includes  the  renewal  of  incan- 

descent lamps,  arc  electrodes,  gas  mantles  and  other  parts 
consumed  or  impaired  by  the  operation  of  the  lamp  and 
for  which  an  approximate  operating  life  can  be  assigned. 
Globes  and  chimneys  are  sometimes  included  under  this 
head.  It  is  often  necessary  with  parts  requiring  fre- 

quent renewal  to  replace  them  before  tliey  are  entirely 
consumed,  in  order  to  avoid  tlie  inconvenience  of  cnttins 
out  the  light  wliile  in  use.  This  point  should  be  taken 
into  consideration  in  calculating  or  estimating  the  oper- 

ating life.  It  is  usual  to  estimate  the  number  of  trims 
or  renewals  for  a  year  and  nniltiply  by  the  cost  per 
renewal,  making  a  reasonable  allowance  for  shrinkage 
or  breakage. 

The  labor,  in  general  cases,  is  based  upon  a  fixed  price 
per  renewal,  with  an  allowance  for  the  cleaning  of  globes 
und  reflectors,  but  in  particular  instances  it  is  often  more 
accurate  to  determine  the  number  of  men  required  and 
their  wages.  If  part  of  the  time  of  tliese  men  can  profit- 

ably be  employed  in  other  work,  a  proportional  allowance 
is  made.  Where  trimming  is  likely  to  interfere  with 
production  by  delaying  cranes  or  other  machinery,  some 
manufacturers  add  to  the  maintenance  a  charge  based 
upon  the  time  lost. 

Adjustment  and  repairs  to  mechanisms  and  sometimes 
accidental  breakage  of  globes  are  charged  to  repairs. 
There  is  no  established  basis  for  estimating  the  cost  of 

repairs.  Wliere  records  are  available,  the  annual  cost 

can  be  approximated  quite  closely;  otherwise,  it  is  cus- 
tomary to  assume  a  reasonable  figure.  In  comparing  dif- 

ferent lamps  the  more  delicate  and  complicated  mechan- 
isms are  likely  to  have  higher  repair  costs  than  the 

simple  sturdy  designs.  Standard  parts  invariably  cost 
less  and  avoid  the  delay  incident  to  obtaining  special 

parts. 
Depreciation  and  interest  are  figured  as  an  annual  per- 

centage based  upon  the  first  cost  of  the  installation. 
Where  any  charge  is  made  for  insurance  and  taxes,  it  is 
usually  included  with  these  items.  Interest  is  usually 
figured  at  5  or  G  per  cent.,  to  cover  the  use  of  the  money. 
Depreciation  covers  a  sinking  fund  for  the  replacement 
of  the  installation  at  the  expiration  of  its  useful  life. 
The  percentage,  therefore,  depends  upon  the  probable 
useful  life  of  the  apparatus.  With  lamps  it  is  custom- 

ary to  use  a  fairly  high  percentage,  on  account  of  the 
possibility  of  their  becoming  obsolete  through  improve- 

ment in  the  art.  It  is  common  to  figure  10  or  12  per 
cent,  and  sometimes  15  or  even  a  higher  percentage. 

By  summing  up  the  various  items  an  approximation 
of  the  operating  cost  is  obtained.  The  results  will  u-s- 
ually  show  the  fallacy  of  comparisons  based  on  any  one 
item.  A  lamp  having  a  low  current  cost  may  have  a 
relatively  high  maintenance  or  depreciation  cost  and  thus 
be  more  extravagant  than  anotiier  lamp  having  a  lower 
candlepower  efficiency.  What  may  be  economical  at  one 
price  for  power  or  certain  hours  of  operation  may  be 
expensive  at  another  price  or  different  operating  hours. 
While  cost  comparisons  are  exceedingly  valuable  and 
should  have  an  important  influence  on  the  selection  and 

planning  of  an  industrial  ligliting  system,  the  otiier  fea- 
tures previously  discussed  should  not  be  neglected. 

It  will  be  observed  that  practically  no  definite  men- 
tion has  been  made  of  the  quantitative  element  of  light- 

ing— that  is,  candlepower,  foot  candles,  lumens,  etc.  For 
some  classes  of  lighting  it  is  practicable  to  plan  lighting 
on  the  basis  of  watts  per  square  foot.  Values  in  practice 
are  changing,  and  the  reader  is  referred  to  the  various 
handbooks  on  electrical  engineering  for  quantitative  data. 

By  S.  R.  Haiuiington 

The  illustration  shows  a  driver  that  I  have  designed 
for  driving  4.5-in.  high-explosive  shells  in  the  lathe  to 
finish-turn  the  body.     It  consists  of  three  parts:   ̂ 4  is  a 

countersunk  -  head 
steel  screw  with  a 

key  let  in  at  the 
slioulder;  i?  is  a 

piece  of  steel  turned 
1.912  in.  to  fit  the 
shell  nose.  Two 
flats  are  milled  to 

take  the  wrench 
Four  slots  are  cut 

EXPANDING  driver 

that  is  used  to  expand  the  driver, 
in  B  to  allow  it  to  ex]iand.  The  nut  C  screws  on  A 
and  has  a  spigot  to  fit  the  recesss  at  D.  A  square  is  milled 
on  the  end  to  fit  loosely  in  a  square  hole  on  the  driving 
plate  of  the  lathe.  We  use  the  centers  in  the  headstock 
and  in  the  tailstock. 



August  31,  1916 AMERICAN    MACHINIST 

379 

aMniE'  t 18-1 

•r^ 

Cartrlds^'e 
By  Robert  Mawson 

SYXOPSIS — This  is  the  second  and  last  install- 
ment of  the  article  on  the  manufacture  Qf  the 

18-lh.  cartridge  case.  The  second  trimming,  head- 
ing, tapering,  machining  the  head  and  inspection 

methods  are  described.  This  installment  is  also 

fully  illustrated  by  means  of  halftones  and  detailed 
illustrations,  and  thus  completes  the  record  of  the 
practice  of  one  of  the  largest  makers  of  this  type 
of  case. 

The  case  is  now  transferred  to  tlie  lathe,  Fig.  32,  and 
trimmed  to  ll-JJ  in.  in  length  over  all.  The  tools  used 
for  this  operation  are  shown  in  detail   in  Figs.  3:3  and 

•Previous  instaUment  appeared  on   page  319. 

41.  The  operation  is  also  shown  in  diagrammatical  form 
in  Fig.  42.  The  case  is  then  dipped  in  a  sulphuric-acid 
bath.  The  tongs  shown  in  Fig.  36  are  used  to  hold  the 
case.  The  bath  is  composed  of  a  mixture  of  sulphuric 
acid  and  water  in  the  proportion  of  300  gal.  of  water 
to  2  gal.  of  acid  and  is  kept  at  a  temperature  of  310 

deg.  F. 
The  next  operations  are  the  first  and  second  head- 

ings performed  in  the  press  .shown  in  Fig.  43.  This 
machine  carries  two  sets  of  heading  tools,  one  set  per- 

forming the  iirst  and  the  other  the  second  heading 
operation.  In  front  of  the  press  is  the  stripper  which, 
bv  means  of  two, latches,  raises  the  case  from  the  die 
after  it  has  been  headed.  The  illustration  (Fig.  43) 
shows  one  of  the  cases  being  raised  by  the  latches. 

FIG.     41.       DETAIL    OF 
TRIMMING   CUTTER 

FIG.    42.    OPERATION  19:   SECOND 
TRIMMING 

Machine  Used — Bliss  trimmer,   spct-d 
of  spindle  585  r.p.m. 

Note — Case  trimmed  dry  to  11},!   in. 
References — Figs.   32,  33  end   'A. 

FIG.  45.    OPERATION  21:  FIRST  AND  SECOND  HEADING 

Machine  Used — Bliss  embossing  press  No.  27. 
Production — 300  per  hr. 
Lubricant   Used — Lub-a-tone. 
Pressure  Required — SOO  tons. 
References — Figs.  43  and  44. 

1**  Heading 

SJ?shiam.- 

2  ".d  Heading 

rS.IBs'D/am. 

K ■■4.6Z0-- 
er.^M   3-89S-— 

TOOL  STEEL(Harden  and  Grind) 
Heading  Pos+  Die  Ring 

Heading  Pads 

Slide  and  Pad-Holder     p' ̂•^^^.T^l?^*^ 
Heading  Press  .^  "^ 

■l^- "\<'Bm'^Eoo''> 

K...4'.>i^  ..650',:...>^  g."   >k5">i<   6i   >i 

K-  S.IZ5  >\     K- S.I2S  >l  tOMOS       "■-» 
STEEL 

^4..0.75' 

■^--^i 

1^ 

^T 

1*1 

H  "• 

_i 
  

TOOL  STEEL 

Heading  Fbs+ 

t</> 

U-   ik—-'>^,'io.om--' 

^-i' 

Fifl.   44.     DETAILS  OP  HEADING    TOOLS 
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FIG.  43.  THE  HEADING  OPERATIONS FIG.  46.  MOUTH-ANNEALING  FURNACE 

FIG.  47.  DETAIL  OF  TOXGS 

FIG.  48.  OPERATION  22:  FLASH  ANNEALING 

Machine   Used — Special   four-burner   gas   furnace. 
Production — 200  per  hr. 
References — Figs.  46  and  47. 

Details  of  the  heading  post,  heading-po.st  die  ring,  slide 
and  pad  holder  and  heading  pads  are  shown  in  detail  in 
Pig.  44.  The  operation  is  also  shown  in  diagrammatical 
form  in  Fig.  45.  The  case  is  then  taken  to  the  gas 

furnace.  Fig.  46,  and  mouth-annealed.  It  will  be  seen 
that  the  furnace  holds  four  cases,  which  are  kept  revolv- 

ing by  means  of  pulleys  driven  by  belts  at  the  lower  end 
of  the  device. 

Jets  of  gas  flame  are  allowed  to  play  against  the  out- 
Bide  of  the  case  until  it  becomes  low  red  hot,  after  which 
it  is  removed  with  the  tongs.  Fig.  47,  and  allowed  to 

FIG.    49.    THE  TAPERING  OPKl:.\Tl".\.S 

K   69?S"  -   •   >i  i 

SJ65 

■S.3S0 

«i, WTT 

-TOOL  STEEL 
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i  
I 

CAST  IRON-^ 

^ 

CAST  IRON 

-6S98- 

K   (Harden-^ 
llJtl.  ,l_ ^2zn  >-, 

IK    335Zr  >j T ■-»l 

■6.998- 

l"»-*Taper 

FIG    50.    DETAIL   OF   FIRST 
TAPERING    DIE 

«   s.99&'-°-- 

2'^  Taper 

:-?i 

FIG.  53.  DETAIL  OF  SECOND 
TAPERING    DIE 

cool  in  air,  as  is  shown  diagrammatically  in  Fig.  48. 

The  next  operation  is  the  first  taper,  which  is  per- 
formed in  the  press  .-;hown  in  Fig.  49.  A  detail  of  the 

tapering  die  is  shown  in  Fig.  50.  The  die  holder  and 
the  reinforcing  ring  are  shown  in  detail  in  Fig.  51.    The 



Auffust  31.  1916 AMERICAN    MACHINIST 381 

-  Grind  Doml         , 

K   5       H  ;, 

0O&5  Bras^  Band  made  from' 
Discarded  Cariridge  Oases' 

FIG.   51.    DETAILS  OF  DIE  HOLDER  AND  REINFORCING    RING 

The  die  used  for  this  operation  is  shown  in 
Fig.  53,  the  other  tools  being  the  same  as  shown 
ill    detail   in    Fig.   51. 

The  gage  used  to  test  the  tapered  case 
at  the  machine  is  shown  in  Fig.  54.  The 
tapering  operation  is  shown  in  diagrammatical 
form  in  Fig.  55. 

The  case  is  next  taken  to  the  machine  de- 
picted in  Fig.  66  where  the  head  is  machined 

S||^*y'1     p"\V>^\W\WW\»>^>^^>™>u,..H  
 >   ,   ^;,^,u^^u.„> 

i^Mti^jy FIG.   56.    MACHINING   THE  HEAD  OF   THE   CASE 

FIG.  52.    OPERATION  2.3:   FIRST  TAPER 

Machine    Used — BlLss    wiring    press    No.     2W,     IG-in.    strolte, 
operating  at  16  r.p.m. 

Production — 900  per  hr. 
Lubricant  Used — Neatsfoot  oil. 
References — Figs.  49,  50  and  51. 

FIG.   55.    OPERATION  24:   SECOND  TAPER 

Machine     Used — Bliss    wiring     press     No.     2W.     16-in.     stroke, 
operating  at  16  r.p.m. 

Production — 900  per  hr. 
Lubricant  Used — J*Jeatsfoot  oil. 
References-^Figs.    49,   51,   53   and   54. 
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This  Oage  fo  be  used  on  Bench         K^'x  L;   g  '  -  ̂'■'fi^ 
FIG.  54.  DETAIL  OP  GAGE  FOR  TAPERING  OPERATION 

Cage  for  Thickness 
of  Bose  of  Cose 

■f  0 

Gage  for  Setting  Thickness Gage  for  Diome-ter  ^f  gase  of  Cage of  Top  Flange 

FIG.  59.    DETAILS  OP  INSPECTION  GAGES 

FIG.    5S.    OPERATION   25:   MACHINING   HEAD 

Machine  Used — Bullard  cartridge  lathe  operating  at  570  r.p.m., 
for  tapping. 

Production — 55  per  hr. 

Note — All    machine    work    performed    dry    except    threading, where  lard  oil  is  used. 
References — Figs.  56  and  57. 

reinforcing  ring  is  placed  on  the  in.side  of  the  case  to      and  the  case  itself  is  faced  to  length.     The  sequence  of 
prevent  distortion  during  tlie  tapering  operation.     The      operations  performed  in  the  lathe  is: 
operation  is  also  shown  in  diagrammatical  form  in  Fig.  52.      \;  porm  recess  and  face  boss 

shell     to     length     with     the 
cuter    at    rear    end    of    the 

The  second  tapering,  which   is  the  next  operation,  is      3.  ?"aceflangi  tTdlameter  and    4.  Tap""'"" 
norfrirrviorl  I'n  o  T^..,.at.  „;.„;i„„  i^  +l,„  ««„  „i,^...„  ;«  Tri;„     in  thickness — using  cross-slide,    5.   Ream  and  counterbore periormea  in  a  press  similar  to  tlie  one  shown  in  h  ig.  49.  at  the  same  time  face  the 
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Details  of  the  tools  used  for  these  operations  are  shown 

in  Fig.  57.  The  operations  are  also  shown  in  dia- 
grammatical form  in  Fig.  58  in  the  standard  sequence. 

of  seven  inspectors  test  the  dimensions,  the  case  being 
passed  along  the  line  until  all  the  surfaces  have  been 
examined.  With  a  gang  of  seven  men  about  700  cases 
are  inspected  per  hour. 

The  case  is  then  conveyed  to  the  machine  illustrated 
in  Fig.  60,  the  hole  broached,  and  the  flange  stamped. 
For  this  operation  the  case  is  placed  on  a  steel  post 
which  fits  on  the  inside,  the  case  resting  on  the  upper 
end.  The  fixture  is  made  to  slide  forward,  enabling  the 
operator  easily  to  place  the  case  in  position.  The  fixture 
and  case  are  then  slid  back  against  a  stop,  the  punch 

jSehcrew,   - 

^  ( 

M 

MACHINE 

STEEL:. 

HI6H-SPEED  STFEL 

(Harden  and  Grii 

^SeHcren,  liLong-' FIG.  60.    BROACHING  AND  STAMPING  THK  CASE FIG.    61.    DETAILS   OF   BROACH  AND   STAMP 
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FIG.   63.    DETAILS  OF  TAP  AND  HOLDING  FIXTURE 

The  case  is  now  given  its  first  inspection,  using  the  is  made  to  descend,  and  the  hole  is  broached  and  the 

gages  shown  in  Fig.  59.     The  receiving  gage  foi'  testing  case  st<amped.     Details  of  the  broach  and  stamping  tool 
the  chamber  gage  is  shown  in  Fig.  59-A.     For  the  in-  are  shown  in  Fig.  61.     The  operation  is  also  shown  in 
spection,  the  case  is  placed  on  a  long  bench  and  a  gang  diagrammatical  form  in  Fig.  62. 
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The  next  ojieration  is  tlie  hand-tapping  of  the  prinier 
hole.  To  do  this  the  fixture  is  fastened  to  the  bencli, 

and  after  being  ta]>ped  the  operator  pnslies  down  a  treadle 
with  his  foot  and  forces  out  the  case. 

Details  of  the  tap  and  liolding  fixture  are  shown  in 
Fig.  63.  The  operation  is  also  shown  in  diagrammatical 
form  in  Fig.  64.  The  case  is  then  given  a  final  wash 

through  four  vats.  Tlie  first  of  these  consists  of  a  mix- 

ture in  the  proportion  of  8  oz.  lye  (Ford's  alkali  special) 
to  1  gal.  of  water;  the  second,  hot  water  at  210  deg. 
F. ;  the  third,  a  solution  of  4  oz.  of  sulphuric  acid  to 
1  gal.  of  water  and,  finally,  in  a  vat  of  hot  water  at 
210  deg.  F. 

The  inspection  of  the  tapped  and  broached  holes  in 
the  head,  and  also  of  the  flange,  is  the  next  operation, 
using  the  gages  shown  in  Fig.  65.  The  average  for  this 
operation  is  1  man  120  cases  per  hour.  The  case  is 
then   transferred  to  the   Government  inspection   depart- 

FIG.  62.    OPERATION  27:   STAMP  AND  BROACH 

Machine  Used — BUss  No.  39B  marking  macliine. 
Production — 1,200  per  lir. 
Lubricant  Used — None. 
References — Figs.   60  and  61. 

ment  wliei-e  it  is  again  inspected,  using  gages  similar  to 
those  shown  in  Fig.  59. 

Several  cartridge  cases  have  been  tested  for  hardness 
with  the  Shore  scleroscope  and  the  average  was  found 
to  be  as  given  in  tlie  accompanying  tabulation. 

The  avei'age  weight  of  a  finished  case  is  3  lb.  2  drams. 
and  the   contents  94.80   cu.in. with  a   slight   variation. 

FIG.  64.    OPERATION  2S:  HAND-TAPPING  FOR  PRIMER 

Machine  Used — Holding  fixture  with  wooden  ejector. 
Production — 150  per  hr. 
Lubricant   Used — Lard   oil. 
Reference — Fig.   63. 
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FIG.   65.    DETAILS   OF  GAGES 

FIG.    66.    OPERATION   31:   PACKING 

Production — Seven   men   pack   and   five   men   fasten   boxes   to- 
gether at  the  rate  of  700  in  10  hr. 

It  might  be  of  intei'cst  to  know  what  weight  is  lost  by 

the  case  while  it  is  passing  through  the  various  .stages  of 
CARTRIDGE-CASE  HARDNESS  TESTS 

At  flange         45-55     Sin.    from    flange      35-40 
14    in.   from   flange      40-50    10  in.  from  flange      30-3o 
2  in.   from  flange     40-50 

manufacture.  For  this  purjiose  the  company  took  about 

50  specimens  at  different  times  and  the  average  obtained 
was  as  follows: 

Lb. 

Average  weight  of  disk    \ 
-Average  weight  before  first  trim    ^ 
Average  after    first    trim    \ 
Average  before  .second  trim    ^ 
Average  after   second    trim    3 
Average  before   machining  heaM    « 
Average  after  machining  head       3 

After  the  Government  inspection,  those  cases  that  are 

accepted  are  packed  into  boxes  the  covers  of  which  are 
fastened  down  and  marked  on  the  outside.  They  are 

now  ready  for  shipping.  The  operation  is  shown  in  dia- 
grammatical form  in  Fig.  66. 
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iiiiiiiiiiiiiniiiuiiumiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiimiiiiuiuiiimiiiiiiiw^^ 

LeMers  from  PracHlcal  Meir^ 

The  idea  has  recently  occurred  to  me  that  a  standard 

set  of  reamers  from  Vi  to  I14  i"-  ii'  .sixty-fourth  sizes, 
with  standard  tapered  ends,  would  save  a  great  amount 
o(  time  in  the  pattern  shop.  When  a  pattern  with  a 
tapered  end  core  is  used,  most  pattern  makers  make  a 

special  tool  for  t!ie  jolj,  which  takes  much  time.     This 

corf:-box  reamers 

•set  of  reamers  could  I)e  used  in  the  ordinary  way,  when 
tliere  is  a  straight  hole  to  ream,  by  simply  pushing  the 
reamer  through  the  hole  above  the  taper.     A  set  of  these 
reamers  in  any  pattern  room  would  soon  pay  for  itself. 

Naugatuck,  Conn.  A.  E.  Holaday. 

ILsiCSguses^nira^  IF^se  ISodlies 
The  illustration  shows  a  semiautomatic  machine  for 

lacquering  fuse  bodies.  It  consists  of  two  wooden  tables 

made  of  three  thicknesses  of  V2-in-  wood  glued  together 
and  turned,  to  keep  it  from  warping.  The  bottom  table 

has  a  cast-iron  ])ulley.  grooved  for  1/2"'"-  round  ])elt.  and 
a  ball  race  on  the  under  side.  This  ball  race  with  i/o-in. 

balls  carries  the  weight  of  the  whole  machine.  The  up- 
per table  is  driven  by  a  round  belt  with  a  groove  on  its 

edge  and  has  20  spindles  set  radially  around  its  under 
>ide.  They  each  have  bearings  and  a  fiber  pinion.  This 
liber  pinion  runs  on  a  rublier  friction  that  is  secured  to 
the  lower  table.  The  lower  table  runs  at  about  15  r.p.m. 

and  the  upper  table  at  1  r.p.m.  in  the  opposite  direc- 
tion. The  illustration  shows  the  arrangement  for  re- 
ducing the  speed  from  the  mainshaft  drive.  The  spindles 

will  run  at  about  800  r.p.m.  The  fuse  bodies  are  to  be 
lacquered  on  the  outside  only,  of  cour.se,  and  they  liave 

a   li^-in.  hole  in  the  center  which  is  used  for  chucking. 

llie  spindles  are  split  and  iuirdened,  and  the  bodies  can 
easily  be  put  on  and  taken  olf.  Two  brushes  are  used 
set  at  the  correct  angle.  The  lacquer  is  fed  by  gravity 

from  the  lacquer  tank.  One  boy  can  stand  at  a  point 
just  in  front  of  the  brushes  and  place  the  bodies  on  and 

remove  the  lacquered  ones  from  the  .spindles.  The  bodie,s 

then  have  almost  one  minute  to  dry  before  they  are  han- 
dled, and  as  they  are  heated  slightly  by  passing  through 

a  warming  oven,  this  is  more  than  long  enough  for  them zo     ! 

SEMIAUTOMATIC  LACQUERING  MACHINE 

to  get  thoroughly  set.  Twenty  per  minute  is  the  cajjac- 
ity  of  the  machine  and  it  can  be  speeded  up  sliglitly  if 
necessary.  The  machine  is  simple  and  inexpensive  to 
make.  Foster  B.  Coolev. 

Trenton,  N.  J. 

A  convenient  spring  collet,  in  which  badly  worn  or 
broken  lathe  centers  can  be  used  to  advantage,  is  shown 

in  the  accompanying  illustration.  It  is  not  advisable  to 
use  hardened  centers,  as  they  would  have  to  be  annealed, 
machined  and  then  re-hardened.  If  the  collet  is  to  be 

permanent  much  time  can  be  saved  by  choosing  a  soft 

center,  drilling  and  slitting  as  .shown,  then  hardening 
and  grinding. 

The  collet  shown  is  exceedingly  convenient  for  all  small 
drilling  and  centering  operations  and  may  be  used  in 
either  the  live  spindle  or  the  tailstock.  As  far  as  speed 
is  concerned,  I  rather  think  it  beats  a  regular  spring 

collet  with  draw-in  rod;  for  in  using  this  device  you 
simply  choose  a   collet  and   drill  of  corresponding  size. 
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insert  the  drill,  place  the  center  in  the  spindle  bore  and 
drive  it  home  by  means  of  the  small  section  of  tubing 
and  a  soft  hammer.  The  piece  of  tubing  is  placed  over 
the  drill,  as  shown  in  the  drawing.  A  light  blow  with 
a  soft  hammer,  on  the  end  of  the  tubing,  secures  both 

collet  and  drill,  ready  for  service.     The  whole  arrange- 

OLD  LATHE  CENTERS  USED  A.S  DRILL  CHUCK 

meiit  is  removed  just  as  is  an  ordinary  center.  The 
bearing  upon  the  drill,  reamer,  etc.,  is  also  mechanically 
correct  as  shown  at  A. 

The  collet  may  be  elaborated  somewhat,  to  its  .advan- 
tage, but  if  too  much  work  is  to  be  expended  upon  it, 

it  would  l)e  l)etter  to  make  a  standard  spring  collet,  out 
and  out;  for  that  reason  the  collet  is  shown  here  in  its 
simplest  form. 

As  to  >-hethe_r  this  form  of  collet  will  '"hold,"  it  will 
])roba1)ly  be*  sufficient  to  remind  ourselves  that  large  cut- 

ting centers  are  regidarly  held  in  the  same  way. 

Plainfield,   N.  J.         '  J.   B.   Murphy 

At  the  :\IiddIetown.  N.  Y..  shops  of  the  New  York, 

Ontario  &:  "Western  Ey.  the  car-repair  department  has  in 
use  an  air-operated  press  that  has  proved  particularly 
handy  and  efficient  in  straightening  and  flattening  out 

A7R    PRESS    FOR    CAR-REPAIR    WORK 

damaged  steel-car  sheets.  A  number  of  foot  pieces  of 
different  shapes  and  sizes  enable  its  use  for  simple  form- 
ins  a.s  well. 

The  press  is  a  simple  air  cjdinder  with  extended  piston 
rod  and  was  constructed  from  material  and  fittings  read- 

ily secured  in  the  shop.  It  is  mounted  on  two  lengths 
of  rail,  whicli  are  rigidly  supported  by  timbers  on  a 
solid  foundation.  The  faceplate  is  an  iron  casting.  It 
will  be  noticed  in  the  illustration  that  the  press  is 
mounted  on  rollers.  This  enables  its  lateral  adjustment 
when  the  unhandy  nature  of  the  work  makes  such  a 
position  more  convenient. 

The  operation  of  this  press  is  controlled  by  a  standard 
threeway  valve.  A  gage  enables  the  operator  to  determine 
the  pressure  exerted.  The  maximum  air  pressure  used  is 
80  lb.,  the  supply  being  taken  from  the  yard  air  line. 

Great  Neck,  N.  Y.  H.  L.  Hicks. 

One  Saturday  morning,  three  of  us,  a  professor  from 

the  University  of  Cincinnati,  a  fellow  "coop,"  and  I,  left 
the  station  at  a  neighboring  city  and  took  a  little  green 
car  to  the  scene  of  what  was  to  be  our  first  job.  Here 

we  were  introduced  to  our  immediate  superiors  and  as- 
signed places.  After  it  had  been  intimated  to  us  that 

we  might  find  quarters  at  the  Y.  M.  C.  A.,  George  find 
I  were  left  to  our  own  resources.  At  the  Y.  M.  C.  A., 
we  were  informed  that  the  best  they  could  do  for  us 
would  be  a  room  at  $3. .50  per  week.  Our  earnings  would 
come  to  $0  per  week  with  the  prospects  of  short  time 
ahead.  This  room  meant,  moreover,  a  car  ride  in  the 

early  dawn,  with  a  cold  lunch  at  noon,  and  another  car 
ride  at  night,   so  we  concluded   to  try  elsewhere. 

After  a  house-to-house  canvass  near  the  factory,  we 

at  last  found  a  place  that  seemed  clean,  had  furnac-e  heat, 
was  ten  minutes'  walk  from  work,  and  had  a  bath.  I 
had  insisted  on  a  hath.  At  one  house  where  we  inquired, 
the  woman  resented  my  fondness  for  a  tub,  informing  me 
that  she  and  hers  had  always  done  very  nicely  with  a 
l)owl  and  pitcher  and  that  they  were  just  as  clean  as 
anybody. 

Monday  morning  the  alarm  clock,  being  mechanically 
perfect,  went  off  at  half  past  five.  I  had  not  been  out 
of  bed  so  early  since  as  a  small  boy  I  rose  to  see  the 
circus  unload.  I  thought  of  this  and  laughed  as  I  hur- 

ried into  my  clothes.  Downstairs  a  greasy  breakfast 
awaited  us.  My  egg  had  been  fried  long  since,  and  now 
looked  and  acted  like  a  huge  cold  oyster.  I  finally  downed 
some  muddy  coffee  and  started  off,  thinking  of  the  nice 
breakfast  which  presently  would  be  served  at  my  own 
home.     My  cooperation  had  begun. 

The  first  thing  at  the  factory  was  a  time  clock,  and 

after  punching  my  card  I  donned  my  brand-new  over- 
alls and  jumper,  and  presently  the  foreman  turned  me 

over  as  a  helper  to  one  named  Rodgers.  Rodgers  was  a 
good  mechanic,  and  a  bright,  likeable  chap  to  work  with. 
We  worked  that  morning  on  a  small  steam  engine,  assem- 

bling the  various  part*.  ̂ ly  duties  were  to  hand  up  tools, 
get  drills  and  taps  from  the  toolroom,  drill  an  occasional 
hole,  and  make  myself  generally  handy.  I  became  so 
interested  that  I  soon  forgot,  the  depressing  discomforts 
of  the  early  morning,  and  liefore  I  could  realize  that  the 
time  had  passed,  the  noon  whistle  blew. 

George,  who  had  gone  to  work  in  the  foundry,  met 
me  in  tlie  yard  and  we  hurried  home  to  dinner.  It  was 
a  modification  of  the  serve-self  plan.  The  food  was  in 
huge  dishes  along  the  middle  of  the  table  and  each  of 
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the  twelve  boanlors  c-oiilil  lielp  liiiuscU'  to  all  he  wanted 
of  anything  that  he  could  reach.  I  soon  discovered  that 

it  was  not  good  manners  to  ask  1'or  anything  that  one 
could  possibly  reach  himself.  P^acli  man  hunched  over 

his  own  plate  and  the  food  traveled  in  the  shortest  pos- 
sible line  from  his  plate  to  his  mouth.  The  only  con- 

versation was  the  demand  for  some  dish  which  was  out 

of  range.  I^ach  finished  as  soon  as  jjossihle — as  though 

it  were  a  bad  jol)  well  over  with — gralibed  a  toothpick, 
and  departed.  In  the  morning  I  could  not  have  touched 

such  food.  Now  I  was  tired,  greasy  and  ravenously  hun- 
gry, and  I  ate  as  I  had  not  done  within  my  memory.  I, 

too,  grabbed  a  tootlijjick  and  ran. 
That  afternoon  I  learned,  among  other  things,  that  it 

was  not  shop  practice  to  thank  anybody  for  anything. 

r?odgers  tijiped  me  off  to  the  fact  that  my  politeness  was 
becoming  a  source  of  humor.  It  seemed  if  one  desired 

expression  of  any  kind  that  swearing  was  the  medium. 
That  niglit  found  me  in  bed  as  soon  as  my  supper  was 

down.  Every  muscle  had  a  particular  and  separate  ache, 

but  in  spite  of  it  all  I  felt  rather  ])roud  that  I  could  do 

a  man's  work  as  well  as  any  of  them. 
The  week  passed  ra])idly.  Each  morning  I  was  just  a 

little  bit.  more  stiff  and  hated  a  trifle  more  to  get  up. 
George  was  now  suffering  from  acute  homesickness  and 

was  about  as  miseralile  as  a  boy  cmild  well  be.  We  com- 
]>ared  notes  each  night  and  found  that  we  were  picking 

up  information  at  a  surpirising  rate.  I  have  been  told 
that  the  only  way  to  learn  a  language  is  to  go  and  live 
among  the  peo])le  that  speak  it,  and  I  foinid  that  we  were 
being  steeped  in  the  language  of  the  factory.  Each  day 
I  memorized  the  names  of  objects  unfamiliar  to  me, 
much  as  a  child  does  in  kindergarten. 

I  had  one  bit  of  bad  luck  at  the  start.  Rodgers  and  I 

were  weighing  s])rings.  The  "weight"  of  a  spring  is  the 
weight  which  is  required  to  stretch  the  spring  one  inch. 
We  would  fasten  plugs  in  the  ends,  suspend  the  spring 
frpm  a  hook  by  one  end  and  pile  weights  on  the  other 
till  the  required  stretch  was  reached.  An  inadvertent 

joggle  landed  a  heavy  piece  of  iron  on  my  instep.  The 
l)ain  fairly  made  me  scream,  but  Rodgers  thought  it  was 
a  good  joke  so  I  force<l  a  smile  and  we  went  ahead.  That 

night,  however,  I  could  hardly  get  my  shoe  off.  An- 
other day  the  operator  of  a  boring  mill  nearby  was  making 

a  long  bore.  He  stuck  his  finger  in  the  sleeve  to  see  how 
far  the  drill  had  progressed.  Just  at  that  moment  the 

drill  wont  by  and  took  his  finger  with  it.  These  two 
occurrences  taught  me  to  be  careful. 

I  did  not  always  work  for  Rodgers,  but  was  handed 
around  wherever  needed.  There  was  an  old  fellow  in 

]5articular  that  soon  incurred  my  dislike.  His  job  was  to 

cover  certain  portions  of  the  engines  with  sheet-iron  bon- 
nets to  keep  the  oil  from  splattering.  I  held  the  heavy 

cover  while  he  wiggled  it  around  to  a  certain  place.  Then 
he  would  discover  that  he  had  left  something  on  his 

bench  and  would  be  gone  fifteen  minutes  while  my  arms 
ached  from  the  strain  of  kec])ing  one  position.  Seeing 

me  scowl  one  morning,  he  decided  that  I  was  dissatisfied 
with  my  job  and  should  be  cheered  up  a  little.  He  knew 
nothing  of  my  university  affiliations  nor  my  engineering 

ambitions.  To  him,  I  was  simply  a  flunky.  Well-mean- 
ingly, he  pointed  out  an  operator  at  a  radial  drill  and 

informed  me  that  this  man  had  been  a  helper  only  seven 
years  and  now  he  had  his  own  machine.  I  thought  of 
Jacob  serving  .seven  years  for  Rachel  and  commenced  to 

laugii.  1  never  could  boar  resentment  against  the  old 
man  after  that. 

An  interesting  part  of  the  work  was  the  babbitting 
of  the  bearing.  Steel  forms  were  hung  over  the  casting, 
which  was  drilled  full  of  holes  to  offer  a  hold  for  the 

metal.  The  intersections  were  filled  with  clay.  Then 
the  pot  of  babbitt  was  taken  from  the  little  charcoal  stove 

and  poured  with  great  splashings.  The  forms  were 
anxiously  stripped  off  to  see  if  the  bearing  was  clean  or 
if  sink  holes  would  appear  in  the  cooling.  Rodgers,  who 

had  his  own  way  of  pouring,  was  very  proud  of  his  suc- 
cess. I  usually  prepared  the  clay.  Tlie  first  time  when 

told  to  bring  clay  I  simply  went  to  the  box  and  brought 
a  handful.  I  was  sent  back  with  instructions  to  mix  it. 

I  rolled  it  around  a  bit  and  again  brought  it  back.  This 
time  I  was  escorted  and  shown  how  it  should  be  done. 

The  lump  was  beaten  with  an  old  file,  thumped  up  and 

down,  mixed  with  dry  clay  if  too  wet,  or  wet  clay  if  too 

dry,  until  just  the  proper  consistency  was  reached.  It 
was  some  time  before  I  could  get  it  in  a  satisfactory  shape, 
and  I  sometimes  wondered  if  somebody  was  not  getting 
a  bit  of  fun  out  of  the  trips  I  made  to  the  clay  box. 

Tlie  Dean  said  to  me  when  I  enrolled,  '"You  will  learn 

a  lot  of  things  not  on  the  program."  By  the  end  of  the 
week  I  began  to  understand  what  he  had  meant.  With 
this  reflection  there  came  a  dim  realization  of  the  big 

game  in  which  I  was  playing  my  part,  and  the  feeling 

that  doing  a  man's  work  in  a  man's  world  is  worth  the 
trial.  R.  E.  Field. 

Cincinnati,  Oliio. 

Tifotuilhile 

The  high-speed  loose  pulley  on  the  countershaft  of  a 
bench  lathe  frequently  gives  trouble  from  sticking  and 

chattering  if  tlic  oiling  is  not  strictly  attended  to — 
iiud  it  seldom  is.  Once  it  has  been 

neglected  and  the  shaft  has  roughed 
u]),  the  oil  holes  are  apt  to  fill 
witli  rubbed-off  particles  of  iron 
ami  steel.  It  is  then  practically 

impossible  to  feed  oil  to  it  ])ro))- 
erly  without  first  tearing  down  the 
whole  countershaft  and  cleaning  all 

the  parts.  After  having  had  trouble 
of  this  kind  a  number  of  times, 

cut  the  oil  grooves  deeper,  and 
tried  i)oth  brass  and  wood  bushings 

with  no  better  success,  I  hit  upon 
the  following  kink,  which,  from  its 
simplicity  and  ease  of  application, 

may  be  of  interest  to  my  fellow 
mechanics.  In  addition  to  the  oil 

groove  cut  on  each  side  of  the 
oil  hole  in  the  pulley,  I  cut  another 
and  deeper  groove  opposite,  nearly 
to  the  eiuls  of  the  hub.  At  each  end 

of  this  groove  I  drilled  a  ̂ -in.  hole  through  the  hub. 
I  next  took  a  i)iece  of  candle  wicking  and  soaked  it  in  a 

mixture  of  maciiii'.e  oil  and  gra])hite.  This  was  threaded 
through  l)oth  holes  so  that  the  wicking  would  lie  in 
the  bottom  of  the  groove.  Then  the  pulley  was  rephued 

on  the  shaft.  The  pulley  repaired  in  this  way  was  prac- 
tically self-oiling,  as  the  wicking  gathered  the  oil   and 

3. 
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THE       CURE       FOR 
LOOSE-PULLEY 

TROUBLE 
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only  fed  it  to  the  shaft  as  needed,  so  that  now   I  need 
not  bother  about  the  oilinjj:  more  than   twice  a  month. 

In  experimenting,  I  once  ran  it  a  month  without  atten- 
tion  and  with  no  ill  results.  Donald   Bakeh. 

Jersey  City,  N.  J. 

We  had  rod  wire  from  0.07<S  in.  to  0.7.5  in.  to  cut  cold 

to  specific  lengths.  We  had  to  lia\e  the  ends  of  the 
lengths  almost  square,  in  order  to  gage  them  accurately. 
Two  methods  were  tried.  The  one  shown  at  A  cost  more 

for  steel,  left  too  much  scrap  and  was  dangerous.     The 

that  the  holes  were  drilled  out  of  center,  even  after 
attempts  had  been  made  to  adjust  the  drilling  jig. 

The  stops  finally  used  were  as  follows:  In  the  place 
of  fi.xed  stops  a  sliding  stop  of  square  section,  as  at 

CD,  was  secured  to  the  jig  plate  by  a  clip.  The  inner 
ends  were  slightly  tapered.  By  use  of  the  taper  bolt 

and  adjusting  nut  shown,  the  stop  was  expanded  if  re- 
quired, without  altering  the  center  line  of  the  jig  and 

tlie  woi-k.  A  spring  secured  to  the  two  stop  pieces  kept 
them  against  the  taper  end  of  the  bolt  and  also  brought 

them  into  position  when  required  for  a  small-sized 
casting.  C.  H.  Jackson. 

Newiastle-on-Tyne.  England. 

The  illustration  shows  a  method  of  dividing  an  uneven 
number  of  degrees  into  any  number  of  even  parts  by  using 

a  protractor  and  simply  shifting  it  n|)  or  down  to  obtain 

the  required  divisions. 

\00     90 

SHEARING    DIE.S    FOR    R(II).>< 

method  shown   at  B  gives  us  better  work,   more  of   it. 
less  scrap,  and  there  is  no  danger  to  the  press  feeder. 

The  dies  are  small  steel  bushings  in  a  machine-steel 
shoe,  so  the  high  price  of  steel  does  not  bother  us.  The 
wire  is  fed  continuously  against  the  stop.  The  ends  of 
the  cut  pins  are  almost  square,  as  the  wire  runs  through 
a  bushing  only  0.002  to  0.003  in.  larger  than  the  pin. 
The  press  feeder  can  cut  from  two  to  four  pins  at  each 
stroke  of  the  press.  The  i)ushings  are  removable  in  case 
we  need  to  cut  larger  or  smaller  wire.  When  we  have 
wire  about  0.0T85  in.  to  cut,  we  have  two  holes  drilled 

in  each  Inishing  and  can  cut  four  pins  at  each  stroke. 
Philadelphia,  Penn.  Cii aisles  AI.  Values. 

K 

Self^Ceimteirninig  Jag 

I  e.xperienced  some  trouble  in  drilling  bolt  holes  in 
the  castings  partly  shown  herewith.  This  was  owing  to 
the  fact  that  the  distance  between  A  and  B  varied.  At 

the  same  time  this  difference  did  not  materially  matter 

vvlien  the  castings  were  in  service.  Using  any  fixed  stop 
for  registering  necessitated  the  stop  being  placed  at  one 
extreme.     Any   variation    in   the   casting  usually   meant 

\\Q 

80 

mVIDlNC,    UNEVKX    NUMBER    OF    DEGREES    INTO 
EVEN    PARTS 

Example:  How  can  (51  deg.  be  divided  into  12  equal 

parts?  Ans. :  First  lay  off  61  deg.,  then  slide  the  pro- 
tractor down  1  deg.  This  will  shift  the  center  of  the 

protractor  from  the  center  of  the  angle  of  the  required 
degree,  making  it  read  (iO  deg.  Now  lay  off  12  points 
of  5  deg.  eacli  and  draw  lines  to  the  center  of  the  angle, 

giving  61  deg.  divided  into  12  equal  parts. 
Harrison,  N.  J.  C.  E.  McCaktht. 

Being  persuaded  Jiat  your  readers  like  to  study  out 

the  "why"  of  things,  I  present  the  accompanying  illus- 
tration. No  doubt  many  have  ob-served  that  the  knurled 

grips  on  various  tools,  when  revolved,  sometimes  have 
the  ajjpearance  of  rings  A  and  sometimes  of  screw  threads 

A  SELF-CENTERING  JIG 

WHAT   CAUSES   THE    DIFFERENCE? 

B.  This  occurs  when  the  pieces  are  knurled  with  the 

ordinary  tool  having  two  cutters,  one  right  and  one  left. 

The  question  is.  What  makes  the  difference?  Both  .4 
and  B  are  made  with  the  same  tool  under  apparently  the 

same  conditions.  I  have  asked  many  mechanics  this  ques- 
tion and  never  yet  received  the  correct  answer. 

Springfield.  Mass.  R.  B.  Wake. 
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Metric  SysterB^  aiadl  Hfts  Ciritacs 

Joel  Tessitore,  on  page  25(j,  sums  up  tlie  situation  in 
regard  to  the  metric  system  and  its  critics  almost  word 

for  word  in  the  way  that  I  was  tem])ted  to  do  a  I'ew  weeks 
ago,  when  the  furore  was  started  by  big  headlines  and 
exclamation  points  in  your  most  excellent  magazine. 

The  factory  with  whicli  I  am  connected  has  several 
times  had  occasion  to  change  standards  which  aifected 

such  a  volume  of  tools  and  jigs  that  the  company  would 
have  been  nearly  l)ankrupt  had  it  been  necessary  to  make 

the  change  in  a  day.  Such  changes  however  are  not  so 

made  in  practice.  Should  tlic  metric  system  be  deter- 
mined upon  as  the  proper  standard,  the  logical  method 

of  application  would  be  to  lay  out  all  new  designs  of  the 

plant's  production  to  the  metric  system  of  measurements, 
continuing  the  old  designs  in  inches  as  long  as  there  was 
a  market  for  them.  In  this  way  the  change  from  one 

system  to  the  other  and  the  corresponding  education  of 
the  men,  the  large  majority  of  whom  nowadays  work  to 
gages  anyway,  would  be  so  gradual  that  the  change  would 
be  made  almost  before  the  majority  of  us  realized  it, 
and  without  any  serious  disorganization.  It  is  perfectly 
true  that  for  a  time  we  would  be  compelled  to  work  to 
two  standards  to  a  limited  extent.  Most  of  us  who  are 

doing  any  export  work  have  to  do  this  to  a  greater  or 
less  extent  today. 

If  the  metric  system  is  a  better  system,  as  is  admitted 

by  many  of  its  opponents,  then  costs  when  working  under 
it  are  going  to  be  lower  after  the  change  is  made  than 
they  will  be  at  the  same  time  if  the  old  standards  arc 
/;ontinued.  If  the  change  is  a  desirable  one  for  some 
future  time,  why  should  we  sidestep  our  responsibility  by 
wishing  onto  our  children  or  grandchildren  a  job  whicli 
will  be  even  more  difficult  for  liicm  than  for  us? 

South  Plainfield,  N.  J.  C.  W.  Spicer. 

Side   Slhield   for  Emers^  Wlkeells 
On  page  9(50,  Vol.  4^1,  is  mentioned  the  great  con- 

venience afforded  by  the  installation  of  a  small  disk 

grinder,  and  in  this  connection  several  metliods  of  at- 

taching a  grinding  disk  to  an  ordinary  small  grinding- 
wheel  stand  might  prove  of  interest.  The  simplest 
attachment  is  shown  in  Fig.  1 ;  here  a  steel  disk  j\  in. 
tliick  and  7  or  8  in.  in  diameter  (about  an  inch  smaller 

in  diameter  than  the  regular  grinding  wheel)  is  clamped 
at  the  end  of  the  wheel  spindle  l)et\veen  the  nut  and  the 
clamp  washer.  In  Fig.  2  the  regular  wheel  is  removed 

and  a  east-iron  (or  hardwood)  l)ushing  is  slipped  on  in 
its  place.  A  cast-iron,  flanged  bushing  is  shown  in  Fig. 
:{.  The  outer  end  is  threaded  to  fit  the  spindle,  which 

wlien  screwed  up  tight  will  allow  the  disk  to  come  flush 
with  the  end  of  the  shaft.  These  three  attachments  make 

use  of  the  regular  grinder  spindle;  in  Figs.  1  and  2  the 
nut  might  be  in  the  way  in  some  instances,  but  they  do 
very  well  for  grinding  the  faces  of  nuts,  screw  heads, 
small  wrenches,  etc. 

It  is  somewhat  ditticult  to  make  the  disk  run  perfectly 

true,  but  if  once  in  position  it  will  not  be  necessary  to 
remove  the  disk  for  gluing  on  the  emery  cloth,  as  a  hard- 

wood disk  can  be  clamped  up  against  the  face  of  the 
steel  disk  to  hold  the  cloth  until  the  glue  dries.  If  it  is 

])ossible  to  remove  the  grinder  shaft  without  loosening 
the  disk,  and  if  the  shaft  is  ])rovided  with  centers,  tlie 
disk  can  be  trued  up  in  the  lathe. 

In  Fig.  4  a  new  shaft  is  turned  up  (with  shoulders  to 

fit  the  grinder  head)  to  which  is  fitted  a  cast-iron  bush- 8'  Onnding 
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FIGS.    1    TO    4.     DISK    GRINDER    .•VTT.\CHMENTS    FOR 

SJr.4.LL   GRINDER    STANDS 

ing  held  by  a  tai)er  ])in  and  flanged  to  take  the  steel  disk. 

A  ball-thrust  bearing  is  ])rovided  to  take  the  end  thrust, 
this  bearing  being  protected  either  by  a  steel  sleeve  or  a 
recess  in  the  end  of  the  bushing.  This  arrangement 
allows  the  flange  to  lie  pernumently  trued  up.  Any  of 
these  scliemes  permits  the  use  of  either  one  or  two  disks; 
with  those  shown  in  Figs.  2,  3  and  4  emery  cloth  may 

be  glued  on  both  sides  of  the  disk — for  instance,  one 
side  fine  and  one  coarse — it  being  possible  to  grind  many 
small  articles  on  the  inside  face. 

Ordinary  emery  cloth  is  used  for  the  disks,  it  being 

cut  to  shape  and  glued  on  with  pattern  maker's  or  com- 
mon liquid  glue.  The  grade  of  cloth  depends  upon  the 

material  to  be  ground  and  the  finish  desired.  If  a  wooden 

disk  is  used  to  clamp  the  dotli  while  gluing,  it  is  best  to 
I)lace  a  sheet  of  inm  or  tin  between  the  wood  and  the 

emery  cloth. 
No  work  rests  are  used  on  such  a  small  grinder,  but  if 

the  stand  is  provided  with  an  L-rest  this  could  be  swung 
around  in  fnuit  of  the  disk.  In  Fig.  5  is  shown  a 

small  one-disk  grinder  designed  to  be  fastened  to  the  end 
of  a  bench  with  the  wheel  projecting  over  tlie  bench  as 
indicated.  The  flanged  Ijusbing  and ,  thrust  bearing  are 
the  same  as  in  Fig.  4  :  the  shaft  is  %  in.  jn, diameter  a,nd 
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the  steel  disk  7xi\  in.  face.  The  pattern  work  for  the 

base  is  simple,  no  core  prints  bein^'  required.  The  bo.xes 

are  .split  and  either  bronze-bushed  or  babbitted.  The 
base  has  a  three-point  support  to  prevent  the  bearinj;s 
being  thrown  out  of  line.     Tight  and  loose  pulleys  are 

FIG.  5.     7 -IN.  BENCH  DISK  GRINDER 

provided.  Tlie  loose  pulley  has  a  long  bearing,  bronze- 
bushed,  and  is  lubricated  through  a  hole  drilled  in  the 
rear  end  of  the  shaft  from  a  grease  cup  at  the  end,  as 
sliown.     The  main  bearings  are  also  provided  with  grease 
cups. 

Oakland,  Calif. 

H.    H.    P.\KKEH. 

Time  and  time  again  we  hear  and  read  discussions  re- 
garding tlie  practice  of  grinding  on  the  side  of  the  wheel. 

Mr.  Murphy,  on  page  121,  mentions  the  shop  rule  by 

which  he  is  governed,  "Never  grind  anything  with  the 
side  of  the  grinding  wheel,"  and  then  in  the  course  of 
his  article  tells  how  a  certain  job  should  be  done — by 
using  the  side  of  a  wheel,  which  by  the  way  is  constructed 
in  .such  form  that  it  is  of  little  value  for  anytliing  else 
other  than  side  grinding.  Surely  the  side  of  a  dish  wheel 
is  the  .side,  in  spite  of  the  fact  that  it  differs  slightly  in 

shape  from  others. 
In  having  a  shop  rule  prohil)iting  the  use  of  the  side 

of  the  wheel  the  only  effect  accomplished  is  the  promotioit 

of  disregard  for  rules.  This  rule  will  surely  be  disobeyed, 

especially  if  the  tool  maker  knows  that  the  firm  is  spend- 
ing real  money  for  the  purchase  of  wheels  that  are  in- 

tended for  side  grinding  especially. 

My  practice  in  regard  to  using  the  side  of  the  wheel 

(and  from  observation  I  will  say  it  is  the  general  prac- 
tice) is  to  use  the  periphery  of  the  wheel  for  all  purposes 

except  in  instances  where  the  side  is  more  ethcient. 

In  constructing  .snap  gages  the  side  of  the  wheel  is  so 
overwhelmingly  superior  to  the  i)eriphery,  owing  to  the 
difference  in  the  size  of  wheel  which  may  be  used,  that 

the  use  of  the  side  of  the  wheel  for  such  purposes  is  uni- 
versal and  beyond  argument. 

I  do  not  mean  this  article  as  a  criticism  of  Mr.  ilurphy 

in  particular,  l)ut  rather  of  the  many  who  have  unthink- 

ingly taken  up  the  cry  against  something  that  is  prac- 
ticed by  all  who  have  occasion  to  do  so.  I  have  quoted 

Mr.  ilurphy  simply  to  illustrate  that,  even  though  he  is 

apparently  oppo.'jcd  to  the  use  of  the  side  of  the  wheel,  he. 
like  the  rest  of  us,  uses  it  when  it  seems  proper. 

Newark,  N.  J.  Gu-ST-iVE  A.  Rem.vcle. 

WlhereAipetlheGoodl  Meclhsiiraics? 

I  liavc  read  Mr.  Hrophy's  article  on  page  'i'M't.  wherein 
he  asks  what  lias  become  of  the  all-around  mechanics  he 

used  to  be  able  in  get.  As  I  liave  read  several  other 

articles  on  this  subject,  I  would  like  to  advance  my  opin- 

ion from  the  ranks  of  the  "specialist"  machinists. 
Here  is  where  T  think  the  trouble  lies:  ̂ Vl^en  I  first 

entered  the  machine  sliop  they  put  me  on  a  machine, 
and  there  I  stayed.  Gradually  my  pay  was  raised,  and 

two  years  later  I  was  doing  the  same  work  and  getting 

fairly  good  wages.  Finally  I  saw  where  I  was  coming  to 
and  went  to  the  superintendent  and  asked  him  to  give 
me  a  variety  of  work ;  he  told  me  he  would  do  it  if  I 
would  go  back  to  my  old  pay.  I  could  not  blame  him 
for  not  wanting  to  pay  me  45c.  an  hour  to  learn  my 
trade ;  but  I  did  not  feel  that  I  could  go  back  to  20c., 

so  I  am  a  specialist. 
Now  this  is  what  I  think  would  help  the  situation: 

When  a  man  first  enters  the  shop  he  should  be  shoved 
around  as  fast  as  he  can  acquire  a  working  knowledge 

of  each  machine,  before  he  gets  macliinist's  pay  on  any 
one.  He  will  not  become  proficient  in  the  specialist  sense 

of  the  word,  but  I  think  all  shop  forenu'n  will  agree  with 
me  that  they  would  rather  have  a  man  to  whom  they  can 

.say,  "Go  down  to  No.  .3  lathe  and  make  a  piece  from  this 

jirint,  then  machine  that  die  lying  by  the  slotter."  than 
to  have  an  expert  lathe  or  .blotter  hand  who  can  work  no- 

where else  in  a  pinch. 

My  case  is  not  true  of  one  shop  only,  because  I  have 

worked  in  three  different  sb()])s.  and  every  one  was  train- 

ing its  men  to  be  "'specialists."  Then  they  kick  because 
they  cannot  get  an  all-aroimd  mechanic.  There  are  of 
course  some  shops  that  train  good  apprentices,  and  there 

are  also  some  good  all-around  mechanics,  but  both  are 
scarce.  Leox  C.  Grove. 

Berwick,  Penn. 

m 

A  Babbittiirag  Prolbleim 

Referring  to  Mr.  Williamson's  article  on  page  190, 
relative  to  a  babbitting  job,  I  believe  his  trouble  is 

eaused  by  the  imequal  expansion  of  the  arbor,  the  bottom 
side  of  the  center  being  the  hotter  due  to  the  contact 

with  the  melted  metal  when  pouring  a  half-box.  This 
causes  the  arbor  to  curl  uji  at  the  ends,  or  down  in  the 

center,  depending  upon  the  "location  of  the  support*.  If 
the  center  bearing  cap  can  be  poured  at  the  .'^ame  time 
as  the  lower  half  of  the  box.  by  means  of  pasteboard 

strips  at  the  parting  line  and  suitable  gates  for  the 
babbitt,  the  trouble  will  probably  disa])i)ear. 

Poughkeepsie,  N.  Y.  ILviutY  W.  Jonxsox. 
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Tin-  formation  of  a  conforenct'  Inmrd  on  traininji  of 
apprentices  was  mentioned  in  tiiese  folunins  something 

over  a  year  ago.  This  board  is  now  composed  of  mem- 
bers from  six  organizations — namely,  the  National 

Association  of  Manufacturers,  the  National  Founders' 
Association,  the  National  Metal  Trades  Association,  the 

National  Machine  Tool  Builders'  Association,  the  ITiiited 
Tvpotlietae  and  Franklin  Clubs  of  America,  and  the 

American  Foundrymen's  Association. 
The  results  of  the  first  year's  deliberation  are  agree- 

ment upon  fundamental  principles  as  the  common  basis 

of  all  apprenticeship  training,  recommendations  to  em- 
])loyers  upon  \arious  phases  of  such  training,  a  suggested 
form  of  indenture  for  use  in  all  industries,  a  uniform 

certificate  of  apprenticeship,  and  the  establishment  of  a 

bulletin   called   "Practical   Apprenticeship." 
The  first  issue  of  this  bulletin  is  devoted  to  the  nec- 

essity of  apprenticeship,  and  employers  are  urged  to  secure 
copies  for  distribution  among  their  superintendents  and 
foremen. 

This  work  promises  great  good.  For  years  the  tech- 
nical journals  have  pointed  out  the  nature  of  the  ap- 

prenticeship problem  and  have  placed  the  responsibility 

for  industrial  training  fairly  and  squarely  upon  the  em- 
ployers. The  formation  of  this  board  and  the  frank 

admission  of  the  need  for  uniform  action  are  encouraging 

stops  in  the  movement. 

This  first  bulletin  discusses  the  necessity  for  appren- 

ticeship, ^<tating  that  one  million  young  people  are  re- 

(juired  each  year  to  maintain  the  ranks  of  the  nation's 
working  jwpulation.  It  quotes  the  report  of  a  congres- 

sional connnission  of  1914  to  the  effect  that  hardly  1 

per  cent,  of  the  14,250,000  persons  engaged  in  manufac- 
turing in  mechanical  pursuits  have  had,  or  at  the  present 

time  have  any  chance  to  secure,  adequate  training  in 
their  chosen  industry.  The  experience  of  management 

experts  is  referred  to  as  proving  that  the  lack  of  funda- 
mental knowledge  on  the  ])art  of  workers  is  the  cause 

of  an  enormous  factory  waste  from  defective  product, 
worn  machinery  and  expense  of  supervision.  And  the 

ex])erieiu'e  of  some  large  metal-working  establishments 

where  apprentices  have  been  carefully  trained  is,  "The 
production  of  defective  parts  has  greatly  decreased,  the 

cost  to  machine  repairs  has  been  much  diminished,  and, 
because  of  the  increased  individual  intelligence  on  the 

])art  of  the  workers,  the  cost  of  supervision  has  been 

materially   reduced." 
There  are  several  pages  of  such  facts  that  lead  to 

this  paragraph :  "Today  practically  all  employers,  and 
all  who  are  interested  in  the  future  of  our  country  and 

in  good  citi'/cnshij),  admit  the  importance  of  the  ap- 
l)renticeship  question.  Bui  irluil  arc  ire  goincj  to  do 

aboitl  a?" 
The  .second  ])art  of  the  bulletin  is  devoted  to  the  re- 

Bponsibility  of  the  emijloycr.  This  eloquently  argues  that 
the  employer  alone  is  the  key  to  the  situation. 

The  thiril  i)art  takes  uj)  the  necessity  for  fuiidainciital 

action  and  declares  emphatically  that  uniformity  of  pro- 
cedure by  employers  in  a  given  trade  must  be  practiced 

if  any  material  success  is  to  be  attained.  The  possi- 
bilities of  such  efforts  are  indicated  by  listing  some  of 

the  factors  that  enter  into  the  problem,  such  as :  "The 
length  of  apprenticeship,  agrcenu'nt  of  ap]jrenticesliip, 

apprenticeship  wage,  character  of  practical  trade  train- 
ing, character  of  applied  technical  instruction,  standards 

of  craftsmanship,  certificate  of  apprenticeship."  Of 
course,  these  are  only  a  few  of  many  similar  features 
which  can  be  better  answered  by  joint  deliberation  of 

many  interested  employers  than  by  the  action  of  a  single 
one  or  a  few. 

This  formation  of  the  conference  board  and  the  begin- 
ning of  its  work  constitute  the  most  hopeful  factor  that 

has  entered  the  apprenticeship  movement  for  many  a 

day.  If,  through  the  influence  of  this  board,  employers 
realize  their  full  responsibility  for  iiulu.strial  training, 
much  will  have  been  accomplished  indeed. 

m 

Tlie  ILa'ws  of  Suaccess  Are 

The  world  is  full  of  strange  contrasts.  Nowhere  is  this 

more  evident  than  in  the  machine-shoi)  field,  where 
methods,  men  and  machines  in  one  shop  are  often 

diametrically  opposed  to  the  methods,  men  and  machines 
in  another  that  apparently  o])erates  with  equal  success. 

Policies  differ  as  broadly  and  as  widely  as  do  the  men 

who  originate  them.  One  who  has  a  favorite  theory  with 

regard  to  shop  management  may  back  himself  up  with 
many  precedents,  no  matter  how  strange  his  theory  may 
be.  It  is  almost  as  rich  a  field  for  precedents  as  a  lawyer 
finds  in  his  records  of  past  ca.ses,  which  is  saying  a  good 
deal. 

Limiting  ourselves  to  the  consideration  of  successful 
))lants  only,  the  contrasts  that  one  finds  in  policy  and 

practice  are  enough  to  make  one  desjjair  of  formulating 
any  laws  of  action  for  the  successful  conduct  of  a  machine 
shop.  Each  one  of  us  can  probably  call  to  mind  the 
example  of  a  shop  notorious  for  its  small  wages  and 
famous  for  its  large  profits.  On  the  other  hand,  it  is 

just  as  easy  to  recall  the  name  of  a  shop  which  has  as 
broad  a  rejiiitation  for  its  high  wages  as  for  its  enormous 
profits.  Here  arc  contrasting  policies  diametrically 

opposed,  ami  yet  each  road  apparently  leads  to  the  same 
final  results  in  terms  of  ])r()fit.  Unfortunately,  the  former 
combination,  having  been  in  existence  for  a  much  longer 

period,  has  possibly  the  prepoiulerance  of  evidence — sonu'- 
thing  which  we  hope  will  be  overcome  before  long,  how- 

ever, by  the  rapid  accumulation  of  evidence  of  the  success 
of  the  liberal  policy. 

Possibly  this  sanu;  plant  that  we  have  referred  to  above, 
which  has  been  notorious  for  its  small  wages,  has  been 
boused  in  a  dilapidated  building  which  has  been  turning 

out  profits  for  so  many  years  that  it  is  aknost  in  the  last 
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stages  of  senile  decay.  To  make  the  contrast  much 

strongei",  the  other  shop,  which  has  made  large  profits  on 
the  high-wage  basis,  is  no  doubt  housed  in  the  most 
modern  type  of  factory  building,  with  all  the  conveniences 
that  can  be  added  for  the  comfort  of  its  employees.  Again, 
in  the  matter  of  machine  equipment  the  former  plant  has 

the  well-known  policy  of  never  discarding  a  machine,  and 
an  inspection  of  its  interior  would  remind  one  of  a 

machine-tool  museum.  The  high-wage  profitable  plant. 
on  the  contrary,  reminds  one  almost  of  the  exhibit  room 

at  a  machinery  convention,  wherein  the  latest  features  in 

machine-tool  practice  are  displayed.  If  anyone  can  find 
reason  for  the  successful  outcome  of  two  such  distinctly 

different  policies,  we  would  be  glad  to  have  light  shed 
upon  this  dark  subject. 

If  one  is  convinced  that  large  quantity  production  is 
tlie  only  way  to  make  money,  let  him  search  around  a  bit 
and  his  convictions  may  be  shaken.  He  will  find  some 

plants  working  on  a  similar  jiroduct  in  which  small  lots 
are  the  rule  and  in  which  the  profits  are  possibly  as  great 

as  he  has  anticipated  with  the  larger  quantities.  If  he 
believes  that  skilled  help  running  fine  machines  is  the 

proper  way  to  conduct  business,  well  and  good.  There  are 
plenty  of  precedents  for  this  belief;  but  he  will  also  find 
profits  being  made  on  the  same  line  of  work  by  crude  labor 
running  simple,  specialized  machines.  Even  the  policies 

regarding  overhead  are  subject  to  this  unbalanced  condi- 
tion of  evidence.  In  some  successful  shops  it  will  be 

found  that  money  is  being  made  by  reducing  the  amount 
of  supervision  so  that  one  foreman,  for  example,  looks 
after  60  to  100  men.  On  the  other  hand,  one  can  find 

shops  in  which  the  management  will  swear  by  the  profit- 
able policy  of  demonstrators,  sub-bosses  and  gang  foremen 

in  the  ratio  of  one  to  every  six  or  eight  producers. 
Surely  the  laws  of  success  in  the  machine  shop  are 

clastic ! 

iEa  Catalog  DisftrSSstuitioia 
Periodically  evidence  conies  to  hand  to  indicate  that 

even  in  some  of  the  most  ]irogressive  manufacturing  cor- 
porations, with  well-develojied  sales  organizations,  business 

lapses  are  permitted  the  cost  and  ill-effect  of  which  are 
not  easily  measured. 

In  modern  business  organizations  a  common  cause  of 
complaint,  for  which  little  justification  can  be  found,  is 

the  distinction,  or  more  properly  speaking,  the  discrimina- 
tion, shown  toward  an  inquiry  coming  from  a  source  con- 

sidered unlikely  of  immediate  resiilts.  The  discrimina- 
tion often  arises  from  a  short-sighted  policy  that  dictates 

"penny"  economy  in  dealing  with  inquiries  from  individu- 
als who  are  considered  too  small  to  warrant  the  same  cour- 

tesy, time  and  attention  accorded  the  bigger  prospective 
buyer. 

A  case  in  point  is  recorded  in  the  following  eommuni- 
lation  received  from  a  consulting  engineer  of  high  pro- 

fessional standing : 
For  many  months  it  has  been  my  task  to  pave  the  way  for 

the  formation  of  an  extremely  large  corporation  that  will 
need  all  of  those  things  that  enter  into  the  successful  .start 
of  any  uptodate  manufacturingjconcern. 

It  Is  necessary,  for  obvious  reasons,  to  keep  the  identity  of 
certain,  men,  who  are  always  in  the  background  of  a  big 
proposition  like  this,  from  the  public.  This  is  why  the  smaller 
"fish"  are  employed  to  do  the  preliminary  work.  It  is  the 
office    of    these   smaller   fish    to   get   as   much    of    the    necessary 

information  as  possible  in  regard  to  available  plants,  machin- 
ery, tools,  stock  parts,  etc.  This  small  fish — myself  in  this 

case — must  know  what  is  required,  about  where  to  look  for 
it,  what  limits  of  cost  are  just,  etc.  It  is  best  that  his  bus- 

iness connections  be  unknown,  more  easily  to  hide  the  identity 
of  his  principals,  at  least  until  he  considers  it  wise  to  make 
them  known. 

In  the  course  of  looking  for  some  hydraulic  equipment  I 

wrote  to  a  firm  which  has  been  an  advertiser  in  the  "American 
Machinist"  and  whose  product  is  recognized  as  unsurpassed. 
I  knew  about  what  I  wanted,  but  thought  it  of  advantage  to 
liave  the  general  catalog  so  that  a  more  careful  selection 
might  be  made.  Since  I  am  an  engineer.  I  knew  the  language 
well  enough  to  express  myself  clearly:  told  in  a  guarded  and 
general  way  the  importance  of  the  proposed  purchase  and 
asked  for  the  general  catalog.  Instead,  a  letter  came  that 
was  a  mistake  on  the  part  of  the  sales  manager.  It  was  so 

evidently  a  "stall"  to  avoid  the  expense  of  the  catalog  that 
I  took  pity  on  him  and  asked  another  firm,  got  a  catalog,  a 
courteous  and  full  reply  conveying  all  the  information  I 
needed,  and  found  what  I  wanted.  The  second  concern  is 

also  an  "American  Machinist"  advertiser,  not  quite  so  well 
known,  but  just  as  good.     It  will   get  the   business. 

The  moral  of  this  experience  is  apparent.  To  discrimi- 
nate on  the  basis  of  a  superficial  analysis  is  a  dangerous 

])ractice.  It  must  not  be  forgotten  that  the  "small"  men 

of  today  may  be  the  "'big"  men  of  tomorrow. 
m 

F^airsictiomis  of  Clhieinmastiry 
iaa  lilhxe  Slhop 

It  is  not  so  long  ago  that  chemistry  was  looked  upon  as 

a  |)urely  lalioratory  .science  far  removed  from  any  u.<etul 
apjilication  in  the  shop. 

licccntly,  however,  the  tendency  toward  a  greater  recog- 
nition of  chemistry  as  a  practical  shop  aid  has  lieen 

marked,  and  it  is  generally  conceded  that  this  branch  of 

engineering  possesses  undreamed  of  possibilities.  When 
it  is  recognized  that  all  material  is  subject  to  chemical 

laws  and  the  pro]ierties  and  behavior  of  such  materials 
can  be  to  a  greater  or  less  extent  influenced  through  a 
knowledge  of  these  laws,  the  enormous  field  for  applied 
chemistry  in  the  shop  needs  no  brief. 

Possibly  the  most  striking  indication  of  the  importance 

to  whii'li  chemical  engineering  has  grown  is  the  compre- 
hensive provisions  made  for  that  branch  of  industrial 

education — for  chemi.stry  has  come  to  be  more  industrial 
than  scientific — in  the  new  Massachusetts  Institute  of Technology. 

Here  it  is  proposed  to  enter  uj)on  a  line  of  research  in 
chemistry  as  a])plied  to  specific  phases  of  actual  practice, 

and  even  from  a  casual  survey  the  machine-shop  opjwr- 

tunities  for  graduates  from  such  a  course  appear  un- liniiled. 

Tlic  coirosion  of  iron  and  steel  is  distinctly  a  chemical 

liroblein.  To  what  e.xtent  heat-treatment  or  other  induced 
cliemical  changes  can  enhance  the  cutting  qualities  of  tool 
steel  would  be  hazardous  to  guess.  What  new  alloys  are 

possible  for  a  wide  variety  of  machine-shop  applications 
is  indicated  by  the  recent  arrivals  in  this  field.  Every 

fracture  of  metal,  every  blow-hole  in  a  casting  and  every 
lireniature  failure  of  a  part  jioints  to  a  possible  line  of 
constructive  chemical  investigation. 

To  continue  the  list  of  nuuhine-shop  problems  that 

are  largely  problems  in  applied  chemistry  would  be  al- 
most expressing  the  obvious,  for  in  the  reduction  of  iron 

and  steel,  from  the  moment  the  crude  ores  are  removed 

from  the  earth  until  the  last  grinding  or  polishing  opera- 

tion is  performed  on  the  smallest  finished  part,  the  chem- 
ical influences  are  ever  pre.<ent. 
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The  illustration  shows  a  portable  (Irilling  machine  built 

by  the  Electro  Magnetic  Tool  Co.,  Chicago,  111.  The  gears 

are  of  steel,  casehardened  and  heat-treated.  They  run 
on  Ijronze  shafts  immersed  in  grease  in  a  separate  gear 

PORTABLE  ELECTRIC  nRILLINT,   MACHINE 

case.  The  thrust  is  taken  by  a  ball  tiirust  bearing.  Tlic 
device  is  air  cooled  by  means  of  a  ventilating  fan  on  the 

spindle.  With  the  spindle  and  chuck  offset  as  shown,  the 
tool  will  work  close  up  to  corners. 

Si 

The  bench  machine  shown  was  designed  for  finishing 

uj)  any  size  surface  and  shapes  on  wood,  metal  and  other 
materials.   Various  abrasive  cloths  can  be  quickly  attached 

CCiMBLVATION   .SURFACE  GRINDER,    POLISHINC    MACHINIC 
AND  SANDER 

Table,  18x17  in.;  rotary  wheel,  10'^   In.  wide;  weisht.  16.5  lb. 

(i)  the  roller  by  unscrewing  three  small  screws.  Two 
kinds  of  abrasive  cloth  can  be  put  on  the  roller  at  the 
^amp  time  bv  using  each  half  of  the  roller. 

The  roller,  or  thickness,  guide  can  be  set,  lowered  or 
lifted  up  to  4  in.  over  the  abrasive,  or  can  be  lowered  at 
one  end  and  set  to  any  angle  up  to  lo  deg.  The  roller 

guide  is  used  to  run  in  strips  of  metal  and  give  the 
article  a  true  bearing  surface  across  its  entire  width;  it 
is  also  a  protection  against  the  fingers. 

The  table  can  be  lowered  or  raised  at  either  side  so  as 

to  get  the  correct  parallel  to  the  rotary  wheel,  can  be 

lifted  and  swung  up  to  the  back  when  replacing  the  worn- 
out  abrasive  cloth,  and  can  easily  be  raised  or  lowered  and 

quickly  adjusted  by  turning  the  screw  up  or  down  in  front 
of  the  machine.  Two  large  attached  reservoirs  will  hold 
sufficient  oil  to  last  a  considerable  ])eriod. 

The  machine  shown  is  a  recent  pro<luct  of  the  Globe 
Inventing  Co.,  4877  Xorth  Hermitage  Ave.,  Chicago,  III. 

The  machines  shown  in  the  illustrations  wei'e  designed 
primarily  for  shell  plugs  and  fuse  sockets,  although  they 
may  be  adapted  for  external  threading  on  other  clas.ses  of work. 

In  Fig.  1  is  illustrated  a  plug  miller  for  milling  threads 

I'll  the  base  plugs  after  the  latter  have  been  machined. 

FIG.   1.    SHELL-PLUG   MILLER 
Capacity,    7-    to    12-in.    .shells;    weight,    2,230    lb. 

The  i)lug  is  chucked  in  the  machine  by  means  varying 

with  the  type  of  ])lug.  The  thread  is  completely  milled  at 
(me  revolution  of  the  spindle.  It  will  be  seen  that  the 

opening  and  closing  of  the  chuck  are  controlled  by  a 
handle  which  is  conveniently  placed  at  the  side  of  the 
machine  and  which  is  operated  through  a  worm  gear. 
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FIG.    2.    FUSE-SOCKET    MILLER 
Capacity,   6   in.;   weight.   900   lb. 

The  miller  shown  in  Fig.  3  was  ilcsigned  especially  foi- 
milling  outside  threads  on  fuse  sockets,  nose  yneces  and 
fuse  bodies.  A  chucking  device  es|ic(ially  adapted  for  the 
various  pieces  is  provided. 

Both  of  the  machines  represent  recent  additions  to  the 

line  made  by  the  Holden-Morgan  Co.,  Ltd.,  Toronto, 
Canada. 

Tiic  two  machines  at  the  left  assemble  the  steel  head 

l)iisliing  in  the  bursting  bo.x.  The  operator  inserts  the 
steel  head  bushing  in  the  spindle  head  with  one  hand, 

the  bursting  box  in  the  damping  jaws  with  the  other  hand 

and  closes  the  jaws  by  opei-ation  of  a  foot  treadle.  By 
the  action  of  a  second  foot  treadle  the  spindle  carrying 
the  steel  head  bushing  is  moved  down.  As  soon  as  the 
friction  flange  on  the  si>indle  conies  in  contact  with  the 

constantly  revolving  pulley  IViction  flange,  the  sjiindle 
begins  to  revolve.  Tiie  s])indle  continues  to  descend;  and 
when  the  steel  head  bushing  has  entered  the  bursting 

box  by  abont  two  threads,  the  two  levers  that  hold  the 

licad  bushing  start  to  earn-out.  thereby  releasing  the  head 
bushing.  The  operation  is  finished  by  the  screwdriver 
blade  in  the  spindle  head.  Tiie  friction  flanges  can  be 
adjusted  until  the  proper  tightne.ss  of  the  head  bushing 
is  obtained. 

The  machines  at  the  right  on  the  table  assemble  the 

steel  detonator  bushing  in  the  lower  end  of  the  bursting 
I)ox.  The  two  machines  in  the  center  of  the  table  assemble 

the  steel  base  bushing  in  the  l)nrsting  box.  The  last  two 
operations  are  very  much  the  same  as  the  first  operation 
described,  but  the  method  of  holding  the  ])art8  to  be 
assembled  varies.  The  actual  time  taken  for  the  three 

operations  is  18  sec  which  it  is  estimated  will  be  reduced 

one-third  after  the  operators  have  become  expert  in 
handling  the  different  parts. 

The  illustration  shows  a  battery  of  machines  designed 

and  built  by  the  Berggren  &  Pearson  ilachine  Co.,  Xew 
York  City,  for  assembling  the  bursting  l)ox  for  the  contact 
detonator  of  3-in.  Russian  shells.  The  battery  consists  of 

six  machines,  so  arranged  that  the  two  opposite  machines 
assemble  the  same  parts  in  the  bursting  box  and  are 
driven  with  the  same  belt.  The  machines  are  all  mounted 

on  a  table  12  ft.  long  by  30  in.  wide,  leaving  ami)le  room 
between  the  operators  for  loading  and  unloading  the 
trucks,    wiiicli    are    rolled    up    to    the    assembling    talile. 

.\MMUNlTION-PARTS  ASSEMBLING  MACHINl' 

AtLa^oinm^tic  I^tuilbiricsitiB:^^  Bolt 

AVhile  intended  ])rimarily  for  use  as  a  spring  shackle 
bolt  in  automobile  construction,  the  bolt  shown  can  be 

adapted  to  all  kinds  of  mechanism  where  moving  parts  are 
belli  by  bolts. 

The  lubricating  features  of  the  device  consist  of  a  main 
reservoir  wick  of  felt  tliat  is  positively  attached  to  a 

threaded  ca])  plug  and  one  or  more  feed  or  filter  wicks. 
The  reservoir  felt  when  in  position  in  the  hollow  shackle 
bolt  is  under  a  slight  compression  that  forces  all  surfaces 
of  the  felt  against  the  interior  of  the  bolt.  The  feed  and 
filter  wicks  rest  against  the  main  reservoir  wick  and  carry 

the  oil  to  the  bearing  by  capillary  at- 

traction or  lamp-wick  action.  The  res- 
ervoir wick  is  made  a  sucking  fit  in  the 

hollow  bolt  and  thus  for  filling  of 

the  bolt  with  oil  is  made  into  an  effi- 
cient oil  pnmp.  the  cap  ])lug  forming  a 

handle  for  operatiiiu.  The  method  of 
hibricating  the  bolt  is  as  follows:  The 
reservoir  plug  is  removed  and  oil  put 
in  the  bolt  with  an  oil  gun  or  squirt 
can;  the  wick  is  then  inserted  and 
worked  back  and  forth  like  a  puniji 

})lunger,  enongh  ]iressure  being  ex- 
erted to  force  the  oil  by  pressure 

through  the  cross-wicks  and  out  to  the 
end  of  the  .spring  liearing.  The  wick 
in  this  manner  becomes  saturated 

with  oil.  When  the  wick  plug  is  screwed 

in  ])lace  against  the  bolt  head,  the  res- 
ervoir wick  is  put  nnder  compression: 

automatic  hibrication  starts  and  con- 

tinues until  every  dro])  of  oil  is  ex- 
haustiMl  from  the  felt.     The  marketing 
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AUTOMATIC  LUBRICATING    BOLT 

of  tliis  type  of  licit  has  ]>ceu  taken  up  l)y  tlio  Brown  Co., 

Syracuse,  N.  Y.,  aixl  it  will  ho  made  in  a  large  variety 
of  sizes. 

;« 
IRac®  nira  Bsilll- Iiraclicatoir  for 

By    ClIAliLE.S    K.    HeM)1!1('KS 

In  tiie  luanufat'turing  of  a  cup  and  cone  hearing  it  is 
iipcessary  tliat  the  center  to  center  of  radius  be  accurate. 
Tlie  accompanying  sketch  sliows  an  indicator  designed  to 

There  are  two  lugs  left  on  tlie  pointer  to  eliminate 
friction  and  still  give  it  a  steady  motion  when  in  u.se. 
An  aluniinum  cover  1)  is  provided  for  protection,  and  its 
removal  gives  ready  access  to  the  moving  ])arts.  The  body 
is  machined  to  serve  as  a  protection  also.  A  sliding  pin  E 
carries  a  hardened  disk  F  with  the  diameter  made  to  the 

size  of  radius  of  the  ball  race  in  the  cup.  The  pin  E 

has  a  slot  in  one  end  to  receive  the  disk  and  hold  it  fii-in. 
The  other  end  is  machined  with  a  V  to  engage  the  small 
diamond  G,  which  is  made  of  tool  steel  and  hardened. 

This  diamond  is  u.«ed  for  an  equali7,er  and  has  honed 
edges  tliat  give  a  sensitive  action  to  the  pointer.  It 

engages  a  stationary  pin  //,  with  a  V  milled  in  one  end 

and  di'illed  to  hold  the  locking  screw,  which  comes  through 
an  elongated  slot  in  the  l)ody.  A  screw  /  is  inserted  in  the 

body  at  the  back  of  this  pin  for  adjustment.  The  gradu- 
ations on  the  body  rei)resent  a  movement  of  0.001  in.  of 

disk.  The  body  can  be  made  of  any  length  to  give  the 
graduations  the  desired  spacing.  A  master  ring  J  is  made 
with  an  inside  diameter  mea.suring  the  sum  of  the  center 
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withstand  hard  use,  yet  to  be  sensitive  and  maintain  ac- 

(  uracy.  The  radius  in  this  style  of  bearing  is  less  than 

!)()  (leg.,  with  location  at  one  side  of  the  center  line  AA. 
This  radius  is  first  machined,  then  ground  on  oscillating 

grindcM-.-,. 
The  lK)dy  V>  is  made  of  aluminum,  which  is  firm  enough 

and  al.so  light  in  weight.  The  pointer  C,  of  tool  steel,  is 

hardened  at  the  lower  end,  where  the  two  V's  are  cut. 

to  center  of  the  radius  and  the  diameter  across  the  radius, 

which  in  this  case  equals  3.0833  in. 
This  indicator  is  now  in  service  and  has  withstood 

severe  treatment.  To  test  it,  I  held  the  body  in  my  hand 
and  hammered  on  a  wooden  block,  striking  on  the  disk  F, 
and  did  not  throw  the  adjustment  out  0.0003  in.  This  was 

done  to  see  whether  any  injury  would  occur  if  the  indica- 
tor was  let  tall  ou  the  tloor.     It  will  indicate  for  the 
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race  l)eing  out  of  round  a.<  well  as  under  or  over  size. 
This  same  idea  can  be  applied  to  other  indicators  that 
receive  hard  usage. 

War  ImmpoE'^aEace  of  FSaitaim^iim 
Soon  after  the  great  European  conflict  began,  and 

Russia,  France  and  lingland  had  declared  an  embargo 

prohibiting  the  export  of  platinum,  its  price  began  to  soar. 

From  about  $40  per  oz.  just  before  the  war  the  price 

jumped  to  al)out  $100  for  a  short  time,  but  declined  in 
recent  months  to  from  $65  to  $85  per  oz. 

It  is  generally  known  that  Russia  produces  95  per  cent, 

of  the  world's  su])])ly,  which  totaled  some  :300,()(>0  oz.  annu- 
ally before  the  war,  but  decreased  to  240,000  oz.  in  1914 

and  to  a  little  over  200,000  oz.  in  1915.  The  domestic 

production  of  this  country  is  comparatively  insignificant, 
totaling  only  400  oz.  in  1900  and  about  TOO  oz.  in  1915. 

It  is  commonly  thought  that  the  great  increase  in  price 

resulted  from  the  Russian  embargo,  along  with  its  one- 
third  curtailment  of  production,  the  popular  idea  being 

that  platinum  is  used  mainly  in  jewelry  and  electrical  ma- 
chinery with  insignificant  (juantities  employed  in  the 

chemical  laboratory  and  in  the  manufacture  of  chemicals. 

As  a  matter  of  fact,  the  declaration  of  war  brought  the 

chemical  manufacturing  business  to  the  highest  pinnacle 

ever  attained  in  its  history.  And  for  reasons  now  to  be  de- 

tailed, the  demands  upon  the  chemical  indu.stry  led  to  an 

unprecedented  use  of  platinum. 

Platinum  in  late  years  has  become  indispensable  in  the 

nianufacture  of  sulphuric  acid  so  necessary  in  the  produc- 

tion of  enormous  (piantities  of  guncotton — smokeless 

powder  and  other  high  explosives.    Some  idea  of  our  vast 

domestic  production  is  obtained  from  the  fact  that  in 

1915  the  United  States  produced  3,868,150  tons  of  sul- 
phuric acid,  valued  at  nearly  $30,000,000.  Of  this 

amount,  1,056,830  tons,  having  a  value  of  $7,042,126,  was 

produced  as  a  byproduct  at  copper  and  zinc  -smelteries. 
While  formerly  the  bulk  of  the  acid  production  was  made 

in  the  well-known  lead-chamler  process,  in  recent  years  the 
so-called  contact  process,  emjiloying  platinum  as  a  catalytic 
agent,  has  revolutionized  the  industry. 

While  the  catalytic  pro])erty  of  platinum  was  discoven-d 
in  1831  by  Peregrine  Phillips,  an  Englishman,  it  re- 

mained for  Germans  in  recent  years  to  seize  upon  the  idea 

of  utilizing  it  in  sulphuric-acid  manufacture  and  build  up 
an  immense  and  extremely  profitable  business.  Today. 

the  contact  process  is  known  and  u.-^ed  in  all  countries.  It 
consists  simply  in  passing  a  mi.xture  of  SO^  gas  and 

air  over  finely  divided  jjlatinum  heat«d  to  about  450  deg. 
(\  In  contact  with  this  hot  platinum  the  oxygen  of  the  air 

unites  with  the  S()„.  fohniiig  S(J,j  in  long  crystalline 

fibers,  which  readily  dissolve  in  water  to  form  sulphuric- 
acid. 

'0. 

Slb\©p  Mealttlh  Sufl]peB"^asaoini 
The  111  health  of  a  workman  dead-weights  his  earning 

j)ower  and  mars  his  life;  restricts  industrial  production 
and  profits;  retards  national  progress  and  prosperity. 
Intelligent  health  su])ervisiou  strikes  at  the  very  root  of 
tliis  enormous,  Ijaneful  waste.  Every  employer  should 

therefore  establish  some  method  for  keeping  his  work- 
nu-n  in  good  health.  If  he  had  only  one  employee,  it 

would  i)ay  to  look  after  the  health  of  that  one. — The 

Spirit  of  Caution. 

SMIIMMOIHIMIIIi 

Personals 
iiiiiiiiiiiiiiiitiiiiir 

0  W.  Cook,  wniks  manager  of  the  Canadian 

Cartridge  Co.,  Hamilton,  Ont.,  Canada,  was  re- 
cently appointed  manager  of  the  entire  organiza- tion. 

W.  E.  Schaeffer,  until  reeentl.v  works  manager 
of  the  Duluth  Corrugating  and  Roofing  Co.,  has 
become  general  superintendent  of  the  Racine 
Mfg.   Co.,    Racine,   Wis. 

Carl  H.  Schmidt,  formerl.v  connected  with  the 
Chicago  branch  of  the  JIanuing,  Maxwell  &  Moore 
Co.,  has  taken  charge  of  the  machinery  sales 
division  of  the  Dale-Brewster  Machinery  Co.. 
Chicago,  ni. 

Robert  S.  Alter,  vice-president,  American  Tool 
Works  Co.,  Cincinnati,  Ohio,  has  just  returned 
from  a  seven  weeks'  trip  tlirough  the  Pacific 
Coast  section  after  having  made  a  thorough  in- 
restlgatlon  of  business  conditions  in  that  territory. 

C.  A.  Goodspeed  has  become  factory  manager 
of  the  Xelson-Blanck  Manufacturing  Co.,  Detroit. 
Mich.  Mr.  Goodspeed  was  formerly  manager  of 
the  Goodspeed-Detroit  Manufactiiring  Co.,  and 
more  recently  connected  with  tlie  Timken-Detroit 
Axle  Co. 

Harold  Lomas,  for  over  13  years  a  member  of 
the  sales  department  of  the  Crocker- Wheeler  Co., 
was  killed  on  .tuly  1  in  the  British  drive,  Frlc- 
court,  France.  Mr.  Lomas  served  the  Crocker- 
Wheeler  Co.  as  mana-ger  of  its  Denver  ofHce  and 
also  as  manager  of  its  Baltimore  office.  At  the 
time  of  his  death  he  was  holding  the  rank  of  first 
lieutenant  in  the   20th  Manchester  Regiment. 

::iiiiiiiii(>i   IIIIIIIMIIIIIMIIItlll 

Trade  Catalogs 

Block  Gages.  Wismuch  &  Ibsen,  Milwaukee} 
Wis.     Bnllftin;  pp.   4,  8*^x11   in.;  illustrated. 

Centrifugal  Pumps.  Pelton  Water  Wheel  Co., 
San  Francisco.  Calif.  Bulletin  No.  9;  pp.  4, 
HxJ*  in,  ;  illustrated. 

Hand  Milling  Machine.  Standard  Engineering 
Works.  Pawtucket,  R.  I.  Bulletin  No.  12;  pp.  8, 
B^xS^i    in.  :  illustrated. 

Dayton  Swaging  Machine.  The  Kxcelsior  Nee- 
dle Co.,  Torrington,  Conn.  Catalog;  pp.  30,  6x9 

in.  This  catalog  describes  these  swaging  machines 
and  contains  data  on  the  art  of  swaging. 

Machine  Tool  Controllers.  The  Cutler-Hammer 
Manufacturing  Co.,  Milwaukee,  Wis.  Folder;  pp. 
S,  8^x12  In.  This  folder,  which  was  distributed 
at  the  recent  annual  convention  of  the  master  car 
builders,  shows  the  application  of  the  controllers 
to  various  machine  tools. 

Gun  Taps.  Greenfield  Tap  and  Die  Corpora- 
tion, Greenfield,  Mass.  Catalog;  pp.  12.  6x9  in.; 

illustrated.  In  addition  to  an  illustrated  descrip- 
tion of  this  new  tap  designed  to  be  especially 

effective  in  deep  hole  tapping,  this  catalog  fur- 
nishes some  engineering  data  on  lap  breakage. 

Arc  Welding  Equipment.  Westinghouse  PUectric 
and  Manufacturing  Co.,  K.  Pittsburgh,  Penn. 
Special  Publication  No.  7064.  Pp.  8;  Si^xll  in. 
This  publication  is  entitled  "Cut  Your  Repair 
Costs  with  a  Westinghouse  Arc  Welding  Equip- 

ment" and  shows  various  applications  of  such  ap- 

paratus. 

Business  Items 

The  New  Britain  Machine  Co.,  New  Britain, 
Conn.,  has  opened  an  office  at  812  Engineers 
Rldg.,    Cleveland.      D.    W.    Patten,    manager. 

Brown  &  Sharpe  Manufacturing  Co..  Provi- 
dence. K.  I.,  has  opened  an  office  at  Room  2538 

Henry  W.  Oliver  Building,  Pittsburgh,  Penn.  J. 
F.   Lyon,  representative. 

The  Brown  Instrument  Co..  Philadelphia,  Penn., 
has  opened  a  branch  office  in  the  Chamber  of 
Commerce  Building,  Detroit.  Mich.  William 
Printz.  formerly  assistant  sales  manager,  will  be 
in  charge  of  the  new  office. 

The    Dale-Brewster    Machinery    Co..    547    West 
Washington  Blvd.,  Chicago,  111.,  has  been  formed 
to  succeed  Home.  Dale  &  Brown  Co.  The  cap- 

ital stock  of  the  new  concern  has  been  increased 
to  $50,000  from  $5,000  capitalization  of  the  old 
company.  It  will  specialize  In  the  sale  of  ma- 

chine tools,  small  tools,  and  will  carry  in  stock  a 
full  line  of  machine-shop  equipment.  .1.  J.  Dale 
is  president  and  William  Brewster,  formerly 
Chicago  manager  for  the  Bausch  Machine  Tool 
Co.,   is  secretary   and  treasurer. 

Forthcoming  Meetings 

American  Foundrymen's  Association  and  Amer- ican Institute  of  Metals.  Annual  meeting,  Sept. 
11-16,  Cleveland,  Ohio.  A.  O.  Backert,  secretary, 
American  Foiuidrymen's  Association,  Cleveland, Ohio. 

National    Machine    Tool    Builders'    Association. 
Annual  convention,  Oct.   24-25,   Hotel   Astor.  New 
York    City.      Charles    E.    Hildreth,    general    man 
ager,    Worcester,    Mass. 
American  Society  of  Mechanical  Engineers, 

^lonthly  meeting,  first  Tuesday.  Calvin  W.  Rice. 
secretary,  29  West  39th  St.,  New  York  City. 

Boston  Branch  National  Metal  Trades  Associa- 
tion. Monthly  meeting  on  first  Wednesday  of 

each  month.  Young's  Hotel.  W.  W.  Poole,  secre- tary, 40   Central   St..   Boston,   Mass. 

Providence  Association  of  Mechanical  Engi- 
neers. Monthly  meeting,  fourth  Wednesday  of 

each  month.  -T.  A.  Brooks,  secretary.  Brown  T'nl- versity.  Providence.  R.  I. 

New  England  Foundrymen's  Association.  Reg- ular meeting,  second  Wednesday  of  each  month. 
Exchange  Club.  Boston.  Mass.  Fred  F.  Stockwell, 
205  Broadway.  Camhridgeport,  Mass. 

Engitieers'  Society  of  Western  Pennsylvania. 
Monthly  meeting,  third  Tuesday ;  section  meeting, 
first  Tuesday.  Elmer  K.  Hiles.  secretary,  Oliver 
Building,  Pittsburgh,  Penn. 
Rochester  Society  of  Technical  Draftsmen. 

Monthly  meeting,  last  Thursday.  O.  L.  Angevlne. 
.Ir.,  secretary.  857  Genesee  St..  Rochester,  N.  Y. 

Superintendents*  and  Foremen's  Club  of  Cleve- land. Monthly  meeting,  third  Saturday.  Philip 
Frankei,  secretarv.  310  New  England  Building. 
Cleveland,  Ohio. 
Western  Society  of  Engineers.  Chicago,  III. 

Regular  meeting,  first  >Vednesday  evening  of  each 
month,  excepting  .Tuly  and  August.  .1.  H.  Warder, 
secretary.  1785  Monadnock  Block.  Chicago,  111. 

Philadelphia  Foundrymen's  Association.  Meet- 
ings first  Wednesday  of  each  month.  Manufac- 

turers' Club.  Philadelphia.  Penn.  Howard  Evans, 
secretary.   Pier   45   North.   Philadelphia.   Penn. 

Technical  League  of  America.  Regular  meet- 
ing, second  Friday  of  each  month.  Oscar  S. 

Teale.  secretary,  35  Broadway,  New  York.  N.  Y. 
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Ma( ime  Sl^op©  ©im  thie  UmiMedl  States 
ss 

By  Fkank  a.  Stanley 

S)'.\OI''SIS — The  machine  fools  on  this  ship  tire 
located  in  one  main  shop  and  two  (jallcries,  between 
which  travels  an  overhead  crane.  There  are  over 

50  tools  in  the  equipment,  including  lathes  up  to 

73-in.  swing,  vertical  boring  mill  up  to  6  ft.,  radial 

drill  of  JfS-in.  capacity  and  a  complete  line  of  stand- 
ard equipment — all  of  which  is  driven  by  individ- 
ual motors  for  each  hud. 

\\\  an  I'iirlier  article  descriptivf  ol'  tlic  United  States 

naval  repair  ship,  the  floating  shop  '"I'l-oinethens,"  ilhis- 
tiations  were  presented  showing  the  positions  of  the  diffor- 

general  aurroundings  as  to  floor,  bench  and  wall  spaci-. 
the  provision  for  storing  and  hanging  chucks,  faceplates, 

steadyrests  and  appui'tenances  of  other  kinds,  a  consid- 
erable nuniljer  of  photographs  have  been  taken  in  the  ma- 
chine department.  Illustrations,  reproduced  herewith, 

along  with  floor  plans,  or  rather  deck  plans,  with  the  com- 
plete layout  and  position  of  the  tools,  give  an  excellent 

idea  of  the  general  ari'angement  in  relation  to  the  equip- 
ment and  other  details. 

The  macliine  shop  proper  on  this  ship,  located  a  little 

lonvard  of  amidship  on  the  lower  ])lati'orm  deck,  occupies 
a  s])ace  about  .MxT)!  It.  On  the  deck  above,  there  are  two 
galleries  K!  ft.  wide,  which  run  the  full  length  of  the  main 

KK!.    1.     MAPHIXK   SHOT   'iK    IT.MTKD   STATK.S    KJOI'AIK  .SI  1 1 1  •    ■l-nuMKTHEUS" 

cut  machine  departments  in  tlie  ship's  structure  and  giv- 
ing a  fair  idea  of  the  proportions  of  these  mechanical 

departments,  as  compared  with  the  rest  of  the  vessel.  It 
was  at  that  time  pointed  out  that  the  ship  was  fitted  up 

with  a  machine-tool  equipment  valued  at  over  $56,000 
and  with  equipment  in  the  other  departments,  such  as  the 
l)attern  shop,  foundry,  forge  and  boiler  shop,  copper  shop 

and  so  on,  which  would  give  a  total  for  metal  and  wood- 

working machinery  exceeding  $77,000.  All  of  this  raa- 
iliinery  was  installed  with  the  direct  purpose  of  handling 
at  sea  any  and  all  repair  jolis  that  may  be  necessary  for 

any  ship  in  the  fleet  to  which  the  "Prometheus'"  is  at- tached. 

In  order  to  give  an  adequate  idea  of  the  organization  of 

these  departments  on  board  tlie  repair  shi])  after  the  instal- 
lation of  machinci-y.  tlic  character  of  ecpiipnicnt  used,  tlie 

sliop.  with  a  traveling-crane  runway  between  them.  Tlie 
shops  having  a  |)osition  a  little  forward  of  amidshi)),  as 

|)ointed  out,  are  not  exactly  rectangular  in  form,  the  deck 
or  floor  area  sloping  inward  slightly,  forward,  so  that 
the  true  area  of  the  main  shop  is  approximately  2,500  sq.ft. 

A  connecting  gallery  between  the  two  machine  galleries 
extends  across  thi!  forward  end,  thus  forming  a  sort  of 

bridge  across  the  main  shop  itself. 
Two  views  on  this  deck,  showing  the  arrangement  of 

some  of  the  heavy  tools,  are  presented  in  Figs.  1  and  2. 
The  third  view,  taken  from  the  gallery,  showing  the  tools 

under  one  of  the  side  bays  on  the  lower  deck  and  the  trav- 
eling crane  spanning  the  open  space  between  the  galleries. 

is  pi'esented  in  Fig.  ;>.  The  fourth  view,  in  the  same  de- 

ipartment,  taken  under  the  opposite  oi'  starlioard  gallery. 
is  shown  in  Fig.  k    These  tools  are  all  of  fairly  good  si/c. 
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and  their  locations,  together  with  the  positions  of  other 
machines,  are  given  on  the  deck  plan,  Pig.  5.  Fig.  6, 
similarly,  shows  the  tools  on  tlie  galleries. 

The  placing  of  machine  tools  in  a  repair  ship  brings  in 
not  only  the  problem  of  fitting  a  considerable  number  of 
machines  into  a  limited  area,  as  a  deck  space,  but  what  is 
an  equally  important 
consideration,  the  one 

responsible  for  the  in- 
stallation must  keep 

always  in  mind  the 
conditions  as  to  pitch 
and  roll  to  which  the 

vessel  is  to  be  sub- 
jected under  varying 

conditions  of  wind 
and  weather.  Where 

possible,  the  tools  are 
located  longitudinally, 
or  athwart  ships,  ac- 

cording to  what  seems 
likely  to  be  the  best 

position  for  the  prop- 
er operation  of  these 

tools  when  the  ship  is 
not  resting  upon  an 
even  keel.  It  is  not 

pretended  by  anyone 
that  there  is  sufficient 

definite  knowledge 
upon  the  action  in 
rough    weather    of 

the  ship's  structure;  nor  is  jt  definitely  known  just  what 
the  exact  workshop  limitations  are  in  reference  to  rough 
weather,  or  what  will  be  the  worst  possible  weather  in 

which,  say,  a  grinder  may  be  operated  with  entire  satisfac- 
tion, or  whether  a  lathe  or  planer  may  be  kept  in  motion 

with  satisfactory  results  while  the  tool  is  gyrating  through 

ANOTHER  VIEW  OF  MACHINE  SHOP 

FIGS.  3  AND  4.    VIEW  FROM  GALLERY  OF  MACHINE  SHOP 

lathes,  planers,  boring  mills  and  millers,  to  enable  one  to 

say  offhand  just  which  «'ay-  a  certain  tool  should  stand, 
which  way  its  platen  should  travel,  what  deviation  may  be 
expected,  if  any,  from  desired  results,  due  to  possible 
pitch  and  plunge  of  the  ship,  what  disturbance  in  the  work 
may  be  caused  by  vibration  and  the  throb  of  the  deck,  due 
to  the  pounding  of  the  sea  and  the  consequent  spring  of 

varying  angles  up  to  3(1  or  35  deg.  from  the  vertical,  pro- 
ducing a  peculiar  set  of  conditions  not  only  for  the  moving 

parts  of  tlie  machine  itself,  but  for  the  mechanic  who  is 
undertaking  to  do  the  work  under  these  conditions.  With 
the  expansion  of  repair  work  afloat  in  our  navy  and  wit!i 

the  consequent  opportunities  to  study  actual  working  con- 
ditions of  machine  tools  on  board  ship  under  all  sorts  of 
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conditions,  it  is  anticii)ate(l  that  some  interesting  and  im- 
portant data  will  develop. 

One  noteworthy  point  lias  been  well  established  by  the 
operation  of  tools  afloat.  It  has  been  axiomatic  in  ma- 

chine-tool manufacture  that  tools  must  stand  upon  a  level 
foundation — that  is,  they  must  be  level  so  far  as  their 

From  what  has  been  said  in  explanation  of  the  use  of 
machine  tools  at  sea,  where  a  good  deal  of  rough  weather 
is  always  likely  to  be  encountered,  it  is  doubtful  if  such 
tools  will  be  apt  to  be  used  in  anything  like  a  level  posi- 

tion or  with  vertical  surfaces  at  any  time  in  a  vertical 
plane.    This  refers  of  course  to  the  times  when  the  repair 

e"x6' BENCH 

,  LATWj 
(STOWED) 

FIG. I.OWER-DECK  PLAN  WITH  LOCATION  OF  TOOLS 
IX  MACHINE  .SHOP 

FIG.  6. GALLERIES  PLAN  WITH  LOCATION  OF  TOOLS 
IN  MACHINE  SHOP 

FIG.    7.     VIEW   UNDER   ONE   OF   THE   GALLERIES 

working  surfaces,  such  as  shears  and  sliding  bearing  sur- 
faces, are  concerned.  Later  on,  particularly  in  reference 

to  such  machines  as  the  iniller  and  still  later  the  grinder, 
the  idea  of  .self-contained  tools  became  conspicuous,  and 
it  eventually  developed  that  such  self-contained  tools  on  a 
three-point  beaiiiig.  so  to  speak,  could  be  installed  almost 
anywiiere.  no  matter  wiiat  tlu;  floor  conditions  were. 

ship  is  not  in  still  water  at  a  naval  ba.se,  where  it  is  the 
intention  to  handle  as  much  of  the  repair  work  as  possible. 
Yet  it  is  believed  that  probably  not  much  difference  in 
results  may  be  expected  between  these  tools  afloat  and 
the  same  tools  ashore,  assuming  that  the  same  materials 
are  worked  under  the  same  conditions  aside  from  stability. 

Anyone  who  has  in  rough  weather  undertaken  for  the 
first  time  to  run  a  lathe,  a  simper,  miller,  drilling  machine, 

boring  mill  or  jjlaner,  with  the  floor,  or  rather  the  ship's 
deck,  rising  and  plunging,  swinging  and  swaying  in  all 
directions,  will  find  that  at  first  he  has  to  exercise  consid- 

erable care  to  avoid  falling  against  or  away  from  the 
machine,  sliding  into  benches  or  colliding  with  material 
that  may  fall  oif  the  machine — all  this,  assuming  he  is 
not  so  seasick  as  to  make  it  impossible  for  him  to  stay  be- 

low at  all.  It  is  nevertheless  surprising  how  quickly  one 
becomes  accustomed  to  the  swaying  action  of  the  shop  deck 
and  to  the  gyrations  of  the  tools  under  operation.  It  is 
precisely  like  synchronizing  oneself  with  the  movements 
of  a  horse  when  one  is  riding  horseback  or  becoming  a 
jiart  of  an  automobile  when  driving  a  car — that  is,  one 
becomes  accustomed  to  feeling  himself  part  of  the  moving 
object,  part  of  the  motor  he  is  driving  or  part  of  the  lathe 
which  he  has  under  operation.  He  swings  with  the  roll 
of  the  machine;  and  if  he  does  not  glance  about  too  often 
to  notice  objects  whose  movements  do  not  correspond  with 
those  of  the  machine  immediately  in  front  of  him,  he  even- 

tually forgets  that  there  is  any  special  motion  of  the  ship 
itself,  except  possibly  when  some  tool  falls  on  the  floor 
to  arouse  him  to  the  fact  that  he  is  no  longer  ashore. 

Right  in  this  connection  it  should  be  pointed  eut  that 
every  possible  precaution  should  be  and  is  taken  on  the 

repair  ship  "Prometheus"  to  take  care  that  in  rough 
weather  lathe   chucks,   steadyrests,   pipe   centers,   miller 
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vises  and  other  appurtenances  of  various  cliarauti'i'  do  not 
fall  from  their  supports  to  the  deck,  where  they  iiii<;;ht 
slide  around  and  injure  the  workmen  as  well  as  damage 
themselves.  With  this  object  in  view,  suitable  wall  sup- 
jiorts  have  been  provided,  so  that  with  the  machine-tool  at- 

tachments properly  gripped  on  their  wooden  pegs  or  hung 
on  their  hooks  there  is  little  likelihood  of  their  dropping 
to  the  deck. 

However,  one  must  always  be  more  or  less  alert,  to  pre- 
vent cutting  tools  and  the  like  from  slipping  off  the  lathes 

and  trays.  "  It  is  an  easy  matter  when  running  a  lathe  in 
a  shop  to  pile  up  the  ti'ay  with  cutting  tools,  calipers  and 

macliine.  in  i''i^^  2  a  heavy  cokL-^aw  cuttiiig-off  machine 
is  shown  in  the  background,  a  32-in.  engine  lathe  at  the 
right,  a  IG-in.  and  18-in.  lathe  in  the  immediate  fore- 

ground a  little  to  the  left  of  the  center.  Upon  the  bulk- 

hea<l  gii-ders  at  the  rear  of  the  shop  will  be  noticed  two 
tool  makers'  lathes  stowed  away  for  emergency  purposes, 
though  not-required  as  part  of  the  present  equipment  of 
the  ship.  Fig.  3,  which  illustrates  the  arrangement  of 
shop  and  galleries  and  shows  the  position  of  the  overhead 
crane,  also  shows  under  one  of  the  galleries  the  head  end 
of  an  18-in.  motor-driven  lathe.  Fig.  4,  taken  under  the 
opjiosite,  or  port,  gallery,  shows  a  42x72-in.  extension  gap 

FIGS.  X  AND  9.    HATTERY  OF  LATHES  IN  .STARBOARD  GALLERY 

FIG.  10.    PORT  GALKRY  WITH  TOOLROOM  .\T  F.VU  li.NU 

SO  on,  and  the  first  thing  one  knows  several  of  these  tools 
slip  ofC  to  the  floor,  usually  doing  little  damage.  On  the 
steel  deck  of  a  ship  it  is  not  always  so  pleasant  to  have 
these  tools  drop.  These  possiliilities  themselves  soon  teach 
the  workmen  to  take  pains  that  tools  do  not  accumulate 
upon  the  trays  to  such  an  extent  as  to  be  liable  to  be 
thrown  off  with  any  ordinary  roll  of  the  ship. 
,  Referring  again  to  Figs.  1,  2,  3  and  4,  the  machine  ir, 

the  background  of  the  first  view  is  a  6-ft.  vertical  boring 
and  turning  mill ;  the  one  at  the  right,  a  36-in.  open-side 
planer;  the  one  at  the  left,  a  horizontal  boring  and  milling 

FI15.   U.    MILLERS  .\ND  DRILLS  ON  THE  PORT  G.\LLERY 

lathe,  the  largest  lathe  on  the  ship.  In  th(>  foreground  of 
this  view  is  a  16-in.  rhaper. 

The  positions  of  these  tools  in  the  main  shop  on  the 
lower  deck  are  all  brought  out  in  Kig.  5.  and  each  is  indi- 

cated by  size  and  name.  Several  other  tools  on  the  gal- 
leries, starboard  and  port,  «re  represented  in  their  re- 

s])ective  positions  in  Fig.  6,  and  the  photographs  that  fol- 
low illustrate  some  of  these  tools  set  uj)  in  working  posi- 

tion. 

Fig.  7  is  a  view  taken  under  the  port  gallery,  showing 
still  another  pair  of  18-in.  lathes.    T.ike  each  of  the  other 
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illustrations,  it  brings  out  .o:'tiiiii  Icii, u iv.,  in  llic  ilesign 
of  the  driving  equipment,  such  as  the  motor  instaUation, 

connection  with  the  spindle,  means  of  controlling  the 
motor  speed,  special  conduits  through  which  the  wiring  is 
carried  to  the  motors,  lioxes  for  motor  starters,  switelies, 
conveniences  for  suspending  chucks,  faceplates,  steadyrests 
and  the  like.  In  fact,  each  photograph  is  intended  to 
bring  out  some  special  features  of  installation  in  an  un- 

FIG.    12.    L.VTHE    .JOH    UNDER    WAY    ON    PORT    GALLERY 
SHOWING  METHOD  OP  CARRYING  ATTACHMENTS 

usual  place,  wliere  each  unit  of  space  is  of  importance  and 

where  everything  must  be  Veeured  "shipshape"  in  order  to 
prevent  injury  to  itself  or  to  workmen. 

Adequate  Control  Featuees 

Each  of  these  tools  on  the  main  deck,  like  all  the  tools 

on  the  gallery,  has  an  independent  motor  drive.  In  most 

cases  these  are  variable-speed  motors,  and  in  fact  in  all 
instances  the  switches  are  inclosed  in  the  steel  bo.x  attached 

to  the  front  of  the  machine  head,  convenient  to  the  op- 

erator, yet  out  of  the  way  so  far  as  the  flooi-  is  concerned. 
The  character  of  the  controlling  apparatus  attached  com- 

monly to  the  front  of  the  lathe  bed  varies  somewhat  with 
the  size  and  type  of  macliine  driven  by  the  motor. 

In  certain  instances  a  continuous  shift  rod  is  used,  e.\- 
tended  from  headstock  to  footstock  of  the  machine  and 

sufficiently  high  to  clear  the  work  and  yet  admit  of  being 

easily  readied  by  the  workman.  In  other  cases  a  luind- 

wheel,  large  or  small,  is  attached  to  the  starter-box  spindle 
for  controlling  the  forward  and  reverse  speeds,  the  .start- 

ing and  stopping.  Which  method  is  more  convenient  de- 
pends a  good  deal  upon  the  personal  experiences  of  tlie 

operator.  In  any  event  each  machine  is  adequately  and 

conveniently  equipped  in  so  far  as  driving  apparatus  goes 
and  so  far  as  concerns  the  actual  controlling  medium 

for  starting,  stopping  and  reversing. 

A  battery  of  IS-in.  and  IG-in.  geared-head  motor-driven 
lathes  on  the  starboard  gallery  is  shown  in  Figs.  8  and  9, 

which  illustrate  clearly  the  mode  of  mounting  motors  in- 

closing gears,  carrying  the  connections  through  conduits, 
etc.  These  views  also  illustrate  the  methods  of  controlling 

the  motor  drive  and  speed  from  the  handwheels  upon  the 

carriage.  Still  further,  they  bring  out  clearly  the  manner 

of  inclosing  the  starting  apparatus  in  sheet-metal  boxes 
at  the  front  of  the  heads,  just  above  the  motor.s,  and  also 
illustrate  the  supports  on  the  inner  wall  of  the  ship  for 
nu)unting  chucks,  faceplates,  large  pipe  centers  and  the like. 

An  inspection  of  Pig.  8  in  particular  will  show  how  care- 
fully details  have  been  worked  out  to  see  that  none  of  these 

lathe  attachments  shall  be  pei-mitted  to  fall  to  the  floor 
under  any  conditions  of  weather.  The  faceplates,  instead 
of  being  slid  over  a  sim])le  suj)port.  have  in  addition  two 
hook  bolts  that  turn  into  slots  in  their  faces,  making  it 
impossible  for  them  to  slide  forward  until  tliese  bolts  are 

turned  out  of  the  way.  Generally,  chucks  are  slipped  over 
wooden  pegs  of  large  diameter,  on  to  which  the  jaws  are 

set  tight  to  grip  them  and  make  it  impo.ssible  for  tlie  chuck 
to  come  away  from  the  plate  when  the.  ship  rolls.  The 

pipe  centers  rest  with  their  slianks  in  holes  drilled  in  sup- 
porting brackets,  which  cannot  give  way,  and  lighter  face- 

plates and  chucks  hang  up  on  hook  bolts  with  sufficient 

length  of  upturned  end  to  make  it  impossible  for  the  sup- 
ported members  to  drop. 

Oi'HKR  Machines  and  Otheu  Ecjuipjient 

Figs.  10  and  11  are  views  on  the  port  gallery,  showing 

principally  several  millers  of  various  sizes  with  tool  latlies, 
bench  drills,  etc.  The.se  ])hotographs  also  give  a  clear  iden 

of  the  ship's  structure  in  so  far  as  it  alfects  the  machine^ 
installation  in  the  department,  the  method  of  supporting 

pi[)e,  conduits,  hose,  and  the  shop's  ladder,  which  takes 
the  place  of  the  conventional  stairway  iu  the  machine 

shop  a.sliore.  The  method  of  supporting  miller  attach- 
ments in  the  open  girders  for  their  storage  when  out  of  u.se 

is  seen  in  these  illustrations,  and  in  Fig.  10  in  the  back- 
ground will  be  noticed  the  entrance  to  and  some  of  the 

equipment  of  the  toolroom.  'i Fig.  12,  whicli  is  still  another  view  on  the  port  gal- 
lery, shows  even  more  clearly  the  method  of  supporting 

faceplates,  chucks,  steadyrests  and  other  tools  on  a  wall 
board  at  the  back  of  the  lathe.  In  this  lathe  a  handwhecl 

for  the  operation  of  a  valve  is  being  finished,  with  the  final 
cut  across  the  wheel  under  way.  The  machine  is  a  tool 

jnaker's  10-in.  lathe,  and  the  appurtenances  aie  of  course 
light  enough  so  that  they  can  be  hung  at  a  good  height 

above  and  back  of  the  machine.  Ordinarily  such  appli- 
ances for  lathes  as  big  as  18  to  20  in.  and  larger  must  be 

suspended  at  a  more  convenient  s])ot,  nearer  the  deck, 

where  they  can  be  easily  reached  for  removal  and  replace- 
ment. 

.\mong  other  interesting  tools  not  shown  in  the  photo- 
graph may  be  mentioned  a  large  plain  cylindrical  grinder, 

whicli  stands  under  the  forward  gallery  crosswise  of  the 

ship,  a  flat-turret  lathe  on  the  gallery,  several  shapers, 
millers,  radial  and  vertical  drilling  machines  of  various 

sizes,  a  centering  machine  for  bar  stock,  a  slotting  ma- 
chine, a  24-in.  vertical  lathe,  emery  tool  grinders,  arbor 

presses,  bench  lathes,  drill  grinders  and  other  auxiliary 
small  tools. 

As  already  pointed  out,  each  of  these  machines  is  clearly 
shown  in  its  established  position  on  the  lower  deck  and 

on  the  machine-shop  gallery  by  tlie  plan  views  in  Figs,  .'i 
and  (). 
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for  Moi •Trvic 
By  Robert  Mawson 

SYNOPSIS— In  this  article  are  shown  some  jigs 
iised  in  machiiiing  some  of  the  details  for  motor 

trucks.  These  tools  are  of  modern  design  and  in- 
corporate the  latest  ideas  in  jig  design.  They  are 

provided  with  quick-acting  devices  and  are  designed 
to  enable  the  parts  to  he  placed  in  them  easily  and 
conveniently. 

On  page  364  were  described  some  tools  used  by  tlie 
International  Motor  Co.,  Mack  Plant,  AUeutown,  Penn., 

tor  machining  elements  nsed  in  building  automobile-truck 
motors.     In  this  article  are  described  other  tools  used. 

The  jig  for  drilling  the  rear-spring  damping-  plate  is 
jiiovided  with  a  latch  fitted  with  a  spring.  After  the 
casting  has  been  placed  in  the  tfx)l,  being  located  by 
adjustable  screws,  the  cover  is  dropped  down,  and  a 

knob-headed  screw  holds  the  casting  in  position.  The 

brake-lever  jig  has  a  sliding  Y-i)lo(k  that  forces  the  cast- 
ing into  a  fixed  V-block  that  locates  the  upper  end. 

The  jig  for  the  front-spring  shackle  is  fitted  with  steel 
locating  surfaces.  The  milled  forging  is  slid  between 
these  locating  surfaces,  and  two  straps  hold  it  securely 
in  position.  For  making  the  steering  gear  and  radiator 
bracket  the  jig  is  designed  with  adjustal)]e  locating 

screws,  against  which  a  knob-headed  screw  forces  the  part. 

FIS.8 
FIS.IO 

FI&.I2 

JIGS  USED   IN  MACHINING   TRUCK   PARTS   WITH   WORK  SHOWN   IN   POSITION 

FIGS.  2  AND  2 -A 
Operation — DriUing  rear-spring  clamping  plate,  Fig.  1. 

The  rougli  casting  is  located  against  adjustable  screws,  a 
knob  screw  forcing  the  part  against  them.  The  cover  is 
dropped  down,  and  another  knob  screw  holds  the  pieces  se- 

curely   In    the   jig. 
Holes  Machined — Four  l^'j-in.  drilled. 

FIGS.  4  AND  4-A 
Operation — Drilling  and  reaming  brake  lever,  Pig.  3.  The 

rough  casting  is  slid  into  the  V-block  at  the  upper  end,  and 
the  knob-headed  screw  at  the  lower  end  of  the  jig  forces  an- 

other V-block  against  the  casting,  thus  locating  it.  A  set- 
screw  at  the  upper  end  of  the  jig  assists  in  holding  the  part 
securely. 

Holes  Machined — One  "/oj-in.  drilled  and  then  1-in.  reamed; 
one   15°/M-in.   drilled  and  then   1%-in.  reamed. 

FIGS.  6  AND  6-A 
Operation  —  Drilling  and  reaming  front-spring  shackle, 

Fig.  6.  The  part  Is  located  by  machined  surfaces  in  the  jig. 
The  end  location  is  obtained  by  a  knob-headed  screw  forcing 
the  part  against  an  adjustable  screw.  Two  straps  are  tight- 

ened against  the  piece  to  hold  it  in  position. 
Holes  Machined — Four  ""/ei-in.  drilled  and  then  1-in. 

reamed. 

FIGS.  8  AND  8-A 
Operation — Drilling  and  reaming  service-brake  frame 

bracket.  Fig.  7.  The  machined  casting  is  slid  into  the  jig,  and 
the  correct  position  is  obtained  by  forcing  it  against  ad- 

justable screws  with  a  knob-headed  screw.  The  cover  is 
then  dropped  down,  and  another  knob-headed  screw  holds  the 
casting  in  position. 

Holes  Machined — One  I'/ej-in.  drilled  and  then  l^-in. 
reamed;  four  J5-ln.  drilled. 

FIGS.    10   AND   10-.\ 
Operation — Drilling  and  reaming  gear-shifter  rod  yoke. 

Fig.  9.  The  forging  is  located  l)y  a  tongue  that  fits  into  the 
milled  slot.  Setscrews  are  tightened  against  the  part  to 
force  it  into  position  and  hold  it. 

Holes   Machined — One    %-in.   spot-drilled   and   reamed;   one 
»»/M-in.  drilled;  one  lV«i-in.  drilled  and  then  IH-in.  reamed. 

FIGS.    12    A>D    12-A 
Operation — Boring  and  drilling  steering  gear  and  radiator 

bracket.  Fig.  11.  The  rough  casting  is  located  against  an 
adjustable  screw.  A  knob-headed  screw  forces  it  against 
the  screws  and  holds  it.  A  screw  through  a  swinging  latch 
also  assists  in   holding  the  casting. 

Holes  Machined — One  2Voi-in.  bored;  two  li-in.  drilled:  one 
Jil-in.   drilled. 
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MsiliS.aEa^  a  SpnK'Sill  IFoiPinm  C\iiili<i«22' 
By  William   A.   Hawks 

The  forming  cutter  sliowii  iji  Fig.  1  and  the  niothoci 
ii.-it'd  to  nianufacture  it  should  prove  interesting.  Tt  is 
designed  to  be  used  on  ahiniinura. 

If  this  tool  were  to  be  held  and  fed  into  the  work 

in  the  usual  way — the  center  of  the  forming  tool  par- 
allel to  the  fcnter  of  the  work — one  side  of  the  cutter 

would  drag.  To  prevent  this  dragging  of  the  cutter  the 

tool  is  tipped — that  is,  bolted  to  a  .5-deg.  (angle  of 

spiral)  angle  plate — bringing  the  sides  of  the  cutter 
square  to  the  work. 
A  suitable  piece  of  steel  is  cut  off,  and  the  largest 

diameter,  length  and  bore  roughed  within  ̂ V  i»-  "^  the 
finished  size  and  carefully  annealed.  The  hole  and  all 

turning  not  spiral  arc  then  finished.  Next,  the  gap  or 
cutout  is  completed,  bringing  tlie  work  to  the  shape  shown 
in  Fig.  2.  As  will  readily  be  seen,  this  gap  had  to  be 
finished  before  the  spiral  turning  could  be  done,  as  the 
lathe  tool  could  not  be  kept  to  the  work  for  a  whole 
revolution.  There  was  too  much  stock  to  remove  to  turn 

the  whole  shape  with  a  reverse  form  tool,  so  the  only 

special  turning  tool   used  is  one   lo   make  the  0.1(>0-in. 
0.135     0.I6-. 

0.125 

Fig.  1 Pig.  2 

MAKim;  A  si'iHAr.  form  cutter 

slot  with  the  !)0-  and  (iO-dc>;.  sides.  The  spiral  turning 

is  begun  on  tlic  left  end  nf  I  ho  work.  The  coiup<nuid 

rest  is  set  at  DO  deg.,  parallel  with  the  cross-slide,  and  the 

ei-oss-slide  is  brought  forward  to  the  same  position  to 

a  stop.  All  cuts  and  the  successive  advances  into  the 

work  are  made  by  the  compound  screw,  the  tool  approach- 

ing the  work  from  the  left,  the  spiral  being  lelt  hand. 

In  this  same  manner  the  45-dcg.  angle  is  finished,  and 

also  the  diameter,  2.917  in.  In  finishing  the  0.5fi4-in. 

long  surface,  running  the  cross-slide  in  and  out  is  not 

sure  enough  for  good,  smooth  cuts,  so  the  lathe  has  to 

be  stopped  when  the  tool  reaches  the  ga])  and  the  car- 

riage taken  back  by  hand  a  proper  distance  to  "pick  up 
tiie  thread."  The  advance,  as  before,  is  made  by  the 

compound  rest  now  set  parallel  with  the  lathe.  The  in- 
dicator is  used  for  each  new  setting  of  the  rest  to  insure 

accuracy.  The  inner  or  under  angle  at  the  4o-deg.  end 
of  the  tool  not  being  spiral,  it  is  finished  before  the  spiral 

turning  is  begun.  Tlie  side  face  between  the  two  angles 

at  the  extreme  left  of  the  drawing  varies  in  width,  as 

shown  by  the  involute  curve  in  the  end  view. 

The  utmost  care  having  been  exercised  in  making  the 

tool,  extraordinary  caution  is  called  for  to  avoid  spoil- 

ing the  tool  in  the  fire.  The  following  "old-fashioned" 
method,  which  has  been  used  in  hardening  extra-hazard- 

ous pieces  for  over  25  years,  is  successful. 

A  large  charcoal  fire  is  made  on  a  common  black- 

smith's forge.  A  block  of  iron  is  heated  red  hot.  The 

piece  to  be  hardened  is  then  gradually  drawn   on   this 

block  (the  siune  as  drawing  tlie  temper),  first  to  a  light 

straw,  then  deeper  and  deeper,  until  the  piece  is  black. 

This  is  to  prevent  shrinkage  strains  caused  by  heat- 
ing too  quickly  at  some  point  in  the  fire.  A  cave  is 

now  made  in  the  heated  charcoal,  the  blast  shut  off  en- 
tirely and  the  piece  to  be  hardened  placed  in  this  cavity. 

The  fire  should  be  of  a  sufficient  size  to  retain  enough 

heat  to  bring  the  piece  to  a  proper  temperature  without 
renewing  the  blast.  If  a  piece  the  size  of  this  forming 
cutter  reaches  a  proper  heat  in  less  than  15  min.  the 
fire  is  too  hot  for  the  best  results.  The  work  after  being 

properly  heated  is  plunged  into  clean,  cold  water,  ke])t 
immersed  until  black,  then  withdrawn  from  the  water 

and  plunged  into  oil.  When  taken  out  of  the  water  the 
piece  should  still  be  too  hot  to  handle  with  bare  hands, 
liut  not  hot  enough  to  boil  water.  This  condition  can  be 

ascertained  by  touching  the  work  with  the  forefinger. 
The  work  is  "drawn"  a  little  on  the  same  iron  block  to 
about  boiling  point  and  then  cooled  off  in  the  oil,  after 

which  it  may  be  polished  and  drawn  to  the  color  de- 
sired, or  it  may  be  tempered  to  a  prescribed  degree  by 

more  scientific  methods. 

>■ 

A  CeEBteraEa^  Fixsttuire 

A  li.Murc  for  centering  the  dosed  end  of  3-in.  shells 
is  used  in  the  shoj)  of  the  Dayton  Pipe  Coupling  Co., 

Dayton.  Ohio.  As  shown,  the  holding  mandrel  has  three 
steel  pieces  like  A  which  are  moved  outward  by  means 
of  an  internal  taper  pin  operated  by  the  hand  lever  B. 
As  can  he  seen,  this  lever  works  the  expanding  pin  through 

a  yoke  and  collar  to  which  the  lower  end  of  the  expander 

A   SHELL.-CE.NTERING   FIXTURE 

is  pinned.     The  lever  is  locked  in  holding  position  by  a 
dog  and  rati'het  close  to  the  handle. 

After  the  shell  has  been  slipped  down  over  the  man- 
drel and  locked  central,  the  mandrel  and  bracket  are 

pushed  back  so  as  to  bring  the  center  plug  on  the  shell 

under  the  jig  bushing.  It  is  locked  in  this  i)osition  by 

a  latch  pin  operated  by  the  lever  C.  The  centering  plugs 
on  the  shells  are  of  course  flirst  ground  square  on  the  end. 
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C^ttiffn aimd  Feed. 
By  W.  a.  Knight* 

SYNOPSIS — A  careful  study  of  experimental 
data  in  regard  to  cutting  speech,  with  particular 

reference  to  screiv-machine  work.  Several  simple 
formulas  that  seem  to  check  well  with  the  results 
of  tests  are  given.  The  suggestion  is  offered  to 
establish  an  index  of  cutting  speeds  for  steels, 
making  the  figxire  for  a  specified  screw  stock  100. 

In  what  follows  there  is  no  addition  to  the  experi- 
mental data  on  the  subject  of  cuttin<r  speeds.  Kather 

is  it  a  critical  examination  of  the  work  of  Taylor, 
Nicholson,  Ripper  and  other  investigators,  with  a  view 

of  harmonizing  their  results  and  putting  them  if  pos- 
sible in  a  more  workable  form. 

On  some  of  the  more  important  laws  governing  the 
cutting  of  metals,  there  seems  to  be,  taking  account  of 

Feed  in  Inches  per  Revolution 
^      0.005       0.010 0.020 0.030 omo 

( 
V, 

1 

^^ 

— -   , 

52         33         H5     "    HI  16  13 
Associated  Cutting  Speed  m  Feet  per  Minute 

KELATIVE   TIME    OP   TURNING    WITH    FEEDS    FROM    0.005 
TO  0.04  IN.  PER  REVOLUTION  AND  CUTTING   SPEEDS 

their  different  methods  ol'  investigation,  a  substantial 
agreement.  On  otliers  there  is  some  difference  of  opinion 
and  further  work  of  an  experimental  or  observational 
character  is  needed  to  establish  the  truth  or  falsity  of 
the  various  views.  It  is  believed,  however,  that  full 
advantage  is  not  taken  by  the  average  shop  man  of  those 
laws  which  may  bo  said  to  have  been  fully  established. 

To  illustrate:  All  investigators  agree  that  high  cut- 
ting speed  is  always  associated  with  light  cuts  and  low 

cutting  speed  with  heavy  cuts,  and  that  the  output  of 
a  tool  increases  with  the  area  of  cut. 

The  output  of  a  tool  is  here  defined  (after  Prof. 
William  Eipper)  as  the  number  of  cubic  inches  of  metal 
removed  during  the  standard  life  of  the  tool.  It  is  not 
I  lie  number  of  cubic  inches  removed  in  a  unit  time, 
ueither  is  it  the  amount  of  metal  that  it  is  possible  to 
remove  with  a  tool  regardless  of  time.  The  cutting 
speed,  feed  and  dej)th  of  c;ut  may  be  such  that  a  lathe 

tool  would  last  three  days,  or  the  speed  might  be  in- 
creased to  such  an  extent  that  the  tool  would  last  but 

five  minutes.  In  the  first  case,  the  tool  woilld '  remove 

a  great  quantity  of  metal;  in  the  second  case,  metal 
would  be  removed  at  a  very  high  rate.  Neither  would 

l)e  a  measure  of  the  output  of  the  tool.  The  out]nit 
must  be  the  amount  of  metal  removed  during  the  standard 
life  of  the  tool. 

This  standard  life  will  be  given  consideration  further 

on;  suflfiee  now  to  say  that  for  an  ordinary  lathe  tool 

on   roughing  work,  it  is   from  60  to  90   min.     It  may 

•A'-snclate   professor   of  machine-shop   practice,    Ohio   State 
Univers'ty. 

be  for  a  reamer  m  to  100  hr.,  or  for  a  box  tool  ou 
turret  lathe  work  anywhere  from  1  hr.  up.  The  im- 

portant thing  now  is  that  the  otdput  of  a  tool  increases 
with  the  area  of  cut. 

Before  proceeding  with  the  illustration,  it  may  be  well 
to  again  digress  and  define  the  term  "associated  cutting 
speed."  This  term,  also  due  to  Ripper,  is  a  happy  choice 
of  expression.  I*^  '  that  speed  which  for  any  given  com- 

bination of  depth  of  cut  and  feed  will  give  a  standard 
life  to  the  tool.  If  the  standard  life  of  a  lathe  tool  is 
found  to  be  90  min.,  then  for  whatever  depth  of  cut 
and  feed  used  the  speed  should  be  so  adjusted  that  the 
tool  would  last  90  min.  This  would  be  the  associated 
cutting  speed  for  the  given  depth  of  cut  and  feed. 

Consider  now  the  effect  on  the  output  of  say  a  screw 
machine  or  a  bank  of  screw  machines  by  increasing  the 
feed.  With  a  feed  of  0.005  in.  the  associated  cutting 
speed  is  52  ft.  per  min.  With  a  feed  of  0.01  in.  the 
speed  drops  to  33  ft.  per  min.,  while  for  0.02  in.  the 
associated  cutting  speed  is  further  reduced  to  21  ft.  per 
min.  These,  of  course,  are  only  relative  figures.  Shall 
\ve  use  a  feed  of  0.005  in.  with  its  associated  cutting 
:|:eed  of  52  ft.  per  min.,  or  0.02  in.  with  its  associated 
speed  of  21  ft.?  Either  case  implies  the  same  life  of 
tool  and  hence  same  cost  of  tool  upkeep. 

The  answer  is  given  in  Fig.  1,  in  which  the  relation 
between  feed,  speed  and  time  of  getting  out  a  certain 
piece  is  shown  graphically. 

It  will  be  seen  that  with  a  cutting  speed  of  52  ft. 
per  mill,  and  feed  of  0.005  in.,  the  time  of  getting  the 
piece  out  is  12  min.  Increasing  the  feed  to  0.01  in. 
with  a  reduction  of  speed  to  33  ft.  per  min.  reduces  the 
time  from  12  to  9  min.  This  would  represent  a  gain 
in  output  of  33  per  cent.,  but  the  actual  gain  would  be 
greater  than  this  because  this  increased  output  would 
be  secured  with  the  same  overhead  or  machine  rate  as 
with  tile  lesser  output. 

A  further  reference  to  Fig.  1  shows  that  if  it  were  pos- 
sible to  increase  the  feed  to  0.04  in.,  with  its  associated 

sj)eed  of  13  ft.,  the  time  would  be  reduced  to  6  min.  or 
the  output  doubled.  In  fact  there  is  no  limit  to  the 
reduction  in  time  except  as  the  strength  of  tool,  strength 
of  work,  chi])  clearance  or  finish  limits  the  area  of  cut 
tliat  can  be  taken. 

The  in(;rease  in  output  has  here  been  considered  from 
the  standpoint  of  increasing  the  feed  alone,  having  in 
mind  that  class  of  screw-machine  work  where  heavy 
reduction  is  the  rule,  but  a  greater  proportionate  rate 
of  increase  is  to  be  obtained  by  increasing  the  depth  of 
cut. 

That  the  output  increases  with  the  area  of  cut  is  not 
a  law  in  itself,  rather  is  it  a  corollary  to  the  law  that 
the  cutting  speed  varies  inversely  as  the  cube  root  of 
the  thickness  of  chip  squared. 

This  law,  first  determined  by  Taylor  in  1906  (see 
Folder  16,  Art  of  Cutting  Metals),  derived  independently 
by  E.  G.  Herbert  in  1909  (Americnn  Machinist,  Vol.  32. 
Part  1.  page  1063)  and  verified  for  high-speed  toob, 
on  steel,  by  Dr.  Ripper  in  his  experiments  at  SheflSeld 
in  1913,  is  one  of  the  most  important  and  far-reachiiiy 
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laws  of  the  cutting  of  metals.  It  will  not  tell  for  a 
given  combination  of  depth  of  cut  and  feed,  what  speed 
lo  use,  but  having  once  obtained  satisfactory  results  as 
to  life  of  tool  with  the  given  combination  and  associated 
speed,  it  will  tell  whether  or  not  the  combination  is  the 
best. 

This  law  has  been  shown  by  Taylor  to  hold  exactly 
for  lathe  tools  having  a  straight  line  cutting  edge  and 
practically  so  for  tools  with  a  radiiis  of  point  of  as  much 
as  1/4  ill-  Thus  it  is  applicable  to  a  large  proportion  of 
screw-machine  work.  It  has  never  been  demonstrated 
that  it  holds  for  drills  and  milling  cutters,  but  there 
is  reason  to  believe  that  it  does.  If  so,  the  same  gain 
can  be  made  in  drilling  and  milling,  by  increasing  the 
feed,  as  in  the  case  of  lathe  work. 

The  law  will  not  determine  the  initial  cutting  speed, 

but  it  furnishes  a  powerful  means  of  analysis  for  deter- 
mining whether  or  not  a  given  bank  of  screw  machines, 

drilling  or  milling  machines  are  working  at  their  most 
productive  rate.  Further  it  indicates  that  drills  and 
drilling  machines  should  be  designed  for  the  greatest 
possible  feed. 

A  Drilling  Machine  Example 

One  more  example  of  this:  Shop  A  in  drilling  a 

medium  grade  of  steel  is  running  a  1-in.  drill  at  240 
r.p.m.  and  using  a  feed  of  0.01  in.  Shop  B  is  drilling 
the  same  material,  running  the  drill  at  310  r.p.m.,  with 
a  feed  of  0.006  in.  Assuming  that  drill  A  is  doing 

satisfactory  work,  with  a  reasonable  life  or  time  iK'tween 
grindings,  the  first  investigation  shows  that  drill  B  should 
be  running  336  r.p.m.  instead  of  310.  For  by  the  cubic 
law. 

and 

Va 

Vb  = 

K 

yl  Fa' 

yl  Fb' K  is  constant  depending  on  material,  tool  and  lubrica- 
tion and,  since  these  are  assumed  to  be  alike, 

Va-fF^=   Vb-^~W or 

hence 

Va=Vb 

FaV 

^'W 

The  second  analysis  shows  that  even  if  the  drill  of 
shop  B  be  speeded  up  to  the  indicated  speed  of  336  r.p.m., 
shop  A  will  still  be  doing  13.4  per  cent,  more  work  with 
28  per  cent,  less  speed.  With  the  same  life  of  tool  T, 

or  time  between  grinding.s,  the  output  of  A  =  A'^  VaFaT 
and  the  output  of  B  =  A'j  VbFbT.  Here  K  is  the  area 
of  a  1-in.  circle  and  T,  120  min.  the  same  for  both  A  and 
B. 

Hence  the  output  of  A  is  to  that  of  B  as  VaFa  is 
to  VbFb  or  as  240  X  0.01  (=  24.0)  is  to  336  X  0.006 
=    21.1. 

Depth,  of  Cut  as  Affecting  Cutting  Speed 

Aa  affecting  the  cutting  speed  with  a  change  in  the 
depth  of  cut.  Dr.  Nicholson  concluded  that  it  was  the 
same  as  that  due  to  a  change  in  the  feed — that  is,  de- 

pended on  the  area  of  cut  alone  and  that  for  all  practical 

purposes  the  relation  could  be  expressed  bv  V  =   r, 

(FD)'^ 

in  which  for  high-.speed  steel  on  steel  -=-,.■ )i       2 

Professor  Bippcr  found  fte  same  to  Ije  practically  true 
for  carbon  tools,  for  the  range  of  depth  of  cut  and  feeds 
which  he  used,  but  for  liigh-speed  steel  tools  his  results 

followed  closely  the  law  that  V  =- 

Vd  X  F^
' 

From    his    experiment
s    

Taylor    determined
    

that    for 

straight  edge  cutting  tool  V  =   yry .     for  soft  steel,  but 

that  the  exponent  of  B  increased  with  the  radius  of  tool 
point,  reaching  a  value  0.496  or  practically  i/^  in.  for 
a  radius  of  J|  in.  In  passing  then  from  a  straight  edge 
cutting  tool  or  one  having  a  small  radius  of  point  to  one 
of  large  radius,  the  cutting  speed  varies  inversely  a.s 
from  somewhat  less  than  the  cube  root  to  the  square  root 
of  the  depth. 

With  every  change  in  the  radius  of  point  there  is, 
for  each  change  in  depth  of  cut  or  feed,  a  different  effect 
on  the  thickness  of  chip,  length  of  cutting  edge  and 
direction  in  which  the  chip  tends  to  bend  and  slide  over 
the  top  surface  of  the  tool.  So  it  is  not  to  be  wondered 
at  that  a  change  in  tlic  radius  of  point  introduces  many 
uncertain  factors.  It  was  no  doubt  these  disturbing 

effects  that  led  to  Taylor's  complicated  expression  for 
cutting  speed,  namely : 

AA5 

+  32 

^) X 

p)'^
 

.06  V-i-in  0-8  (32y) 
-|-  6  (32y)  +  48D 

From  a  ]naLtical  point  of  view  this  expression  is  dis- 
couraging.    Furthermore  it  may  be  pointed  out  here  that 

TABLE  1.     comparison  OF  TAYLOR'S  RESULTS  WITH  CALCULA- 

TIONS FROM  EQUATION  V  =  -^^  FOR  5-IN.  TOOL 

(*    nF' \  =    t—  Taylor  Taylor 

Cut,                                   V  UF=            Experimental,  Calculated, Depth  and  Feed,           Cutting  Speed,        Cutting  Speetl,        Cutting  Speed, 
Inches                   Feet  per  Minute      Feet  per  Minute      Feet  per  Minute 

,',3ri)  015  17B  6  174  .5  175  9 
^,%0.026  122  0  119  0  122.0 
1^x0.035  98.3  98  0  100  1 
,',ri).0458  83.8  86  0  83  7 
I'^xO  0592  70.7  70  0  70  6 
4x0  0244  HI  0  111  0  111.3 
5x0.0255  108.0  115  0  108.0 
ixO.0,33  91.0  99  0  91.0 
JxO.046  73.0  73.0  73.0 
AxO.014  141.0  141  0  142.1 
AxO.020  1110  111.0  112  1 
AxO.026  91.0  95.0  94.2 
^x0.0318  81  S  82  0  82.4 
AxO.0435  66.0  65.0  66.9 
AxO  046  63.6  60  0  64.4 
AxO  0265  52.0  30  0  52.5 

it  has  the  anomalous  property  of  gi\ing,  for  a  heavy 
depth  of  cut  and  light  feed,  a  loicer  cutting  speed  for 
larger  tool.  Thus  the  calculated  cutting  speed  for  a  cut 

of  14-in.  depth  by  Vo4-i".  feed  is  greater  for  a  %-in. 
tool  than  for  a  1-in.  tool. 

It  can  be  shown  tliat  for  tools  up  to  yg-i"-?  or  rf^-i"- 
radius    of    point,    the    much    simpler    expression    V    = 

gives    values    as    close    if    not    closer    than 

f  i)y,  F^ 
Taylor's  more  complicated  expression.     For  larger  tools 
with  larger  nose  radius  the  equation  docs   not  seem  to 
hold. 
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From  exp'erimental  data,  given  in  Folder  No.  18,  "Art. 
of  Cutting  Metals,"  for  y^-iu.  and  Va-m.  tools,  Tables  1 
and  2  liave  been  constructed.  Witb  one  or  two  e.xcep- 
tions,  the  caleulated  values  are  remarkably  close  to  those 
obtained  by  experiment. 

TABLE  2.     COMPARISON'    OF    TAYLOR'S    RESULTS    WITH    CALCU- 

LATIONS FROM  EQIATION   V  =    ,  ^        FOR  i-IN.  TOOL 

Cut, 
Depth  and  Feed, 

Inched V  = 

6.27 

f  DF' 

Cutting  .Speed, 

Feet  per  Nlinute 

100.0 

63. S 48. 0 
79.0 
4g.O 
38  0 

68.8 43.0 
34.0 
63.5 
40  0 
30.4 53.3 
37.0 
26.0 

f   DF» 
Taylor 

Experimental, 
Cutting  Speed, 
Feet  per  Nlinute 

103.0 
65. 5 47.0 
72,0 
48.8 
40.0 
60.0 
45.0 
35.0 51.6 
37.6 
30.8 
49.0 
34.4 
24.8 

Taylor Calculated, 
Cutting  .Speed, 
Feet  per  ̂ li^ute 99.7 

68.1 
64.5 
73.6 
50.3 
41.2 
61. g 
42.0 
33.7 
54.8 
37.4 29.8 

46.4 
31.7 2S.3 

It  appears  then  that  the  law  that  cutting  speed  varies 

inversely  as  the  cube  root  of  the  feed  squared  and  in- 
versely as  the  cube  root  of  the  depth  of  cut  is  fairly  well 

established. 

The  effect  on  output  due  to  an  increase  of  feed  alone 
has  been  considered.  If  the  area  of  cut  be  increased  by 

increasing  the  depth  of  cut,  the  gain  is  relatively  greater. 
For  by  doubling  the  feed,  the  cutting  speed  is  reduced 
in  the  ratio  of  158  to  100.  while  the  output  is  increased 

in  the  proportion  of  158  to  200.  By  doubling  the  depth 
of  cut  the  speed  is  reduced  as  126  to  100  while  the 
output  is  increased  as  126  to  200. 

Staxdakd  Life  of  Tool  axd  Cutting  Speed 

The  relation   between   tlie  cutting  speed  and  the  life 
K 

TV 

K  is  a    constant   dcjiciiding   on    tlie   material,    tool   and 
other  factors  and   T  is  the  life  of  the  tool  in  minutes. 

From  his  experiments  l'i])per  deduced  that  V  =    -ffrr- 
Since    7^'    is  intermediate  between  these  two  values  and 

lends  itself  .so  much  more  readily  to  computation,  it  is 
K 

of  the  tool  as  determiiRMl  bv  Tavlor  is  Y Here 

proposed   to    write    T'    =    -jprr as   the   average    relation 

between  cutting  speed  and  life  of  tool. 

This  equation  tells  us  what  is  already  well  known,  that 
the  higher  the  a.ssociatcd  cutting  s])eed  the  shorter  the 
life  of  the  tool.  The  standard  life  of  a  tool  then  means 

simply  the  length  of  the  time  we  can  afford  to  run  it 
between  grindings  or  replacement. 

It  is  Taylor's  life  for  the  most  economical  cutting 
speed.  It  would  not  lie  mentioned  here  but  for  the  con- 

viction that  it  furnishes  the  only  logical  basis  for  the 

comparison  of  the  output  of  tools — not  for  test  conditions, 
but  for  everyday  shop  conditions  wherever  the  quantity 
of  work  of  a  kind  is  sufficient  to  justify  the  collection 

of  the  necessary  data  to  make  use  of  it.  . 

It  is  a  complex  quantity  depending  on  the  original 
eo.st  of  tlie  tool,  pro])oition  of  this  cost  used  up  for  each 
grinding,  cost  of  grinding,  time  of  changing  tools, 

machine  operators'  rate  and  on  overhead  or  machine  rate. 

Taylor's  method  was  to  convert  all  cost  attending  the 
grinding  of  a  tool  to  an  equivalent  time  of  the  machine 
oiierator.     He  failed,  however,  to  take  into  account  the 

machine   rate  which  is  also  an   important  factor  in   the 
cost  of  production. 

Calling   this  time   equivalent  of  cost  per  grinding  t, 
and   T  the  working  life  of  the  tool,  its  efficiency  may 

T 

be  represented  by  jfTTTi  *"*^  *'"'''  *'™'''^  ̂ ^^  cutting  speed 

gives   the   rate   at    which    the   tool    does   work,   or  r   = 

But  F  =  ̂,  therefore  r  =  ̂~-.    Differ- 

dr  _  K[{T-\-  ty'T-'f''—  Tf'] 
entiatingthis^^^,-  j,,  _^  .j.jr^^ 

Setting  this  equal  to  0  and  solving  for  T  gives  T  = 
9t.  Hence  the  most  economical  or  what  has  been  called 
the  standard  life  of  a  tool  should  be  9  times  the  time 
equivalent  of  the  cost  per  grinding. 

This  time  equivalent  may  be  made  up  of  a  single  item 
or  a  number  of  items,  and  care  shouhl  be  e.verci.sed  in 

giving  it  a  fairly  correct  value.  An  example  or  two  will 
probably  be  agreeable. 

A  Few  Illustkative  Examples 

An  operator  on  a  turret  lathe  is  paid  40c.  per  hour 

and  the  machine  rate  is  .'50c.  He  is  using  a  solid  reamer 
which  does  not  permit  of  regrinding  and  hence  when  worn 
below  the  allowable  limits  of  size  must  be  replaced  by 
a  new  one. 

The  reamer  cost  $6,  which  is  the  equivalent  of  — — 
40  +  ;{0 

=  514  min.  of  the  time  of  operator  and  machine  rate. 9  V  514 

The  life  of  the  reamer  should  then  be  -^   ;:    =  77  hr. 

60 
Again    suppose    this    reamer    were   an    adjustable    one 

and  cost  $12.     Further  that  it  could  be  adjusted  6  times 
before  being  worn  out,  but  it  requireti  2  hr.  of  the  time 

of  a  toolmaker  at  50c.  per  hr.  to  effect  the  adjustment, 

\\'ith  every  adjustment  $2  worth  of  the  reamer  would 
be  used  up  and  the  cost  of  adjustment  $1.     Hence  the 

(200+100)  60 
time  equivalent  t  = 

259  min.     The 

9   X  259 
60 

40  +  30 

life  between  adjustments  should  therefore  be 
=  43  hr. 

The  objection  may  be  raised  that  this  standard  life  of 
a  tool  is  no  standard  at  all,  but  a  variable  quantity,  that 

a  standard  should  not  be  made  to  depend  on  the  operator's 
or  machine  rate.  For  test  purjioses  any  convenient  stand- 

ard may  be  adopted,  but  no  one  can  tell  what  the  maxi- 
mum output  of  a  tool  is,  or  what  it  should  be,  without 

taking  into  account  what  its  normal  life  should  be  and 
this  depends  on  the  conditions  under  which  it  is  worked. 

Numerous  drill  tests  have  been  reported  in  the  Amencan 

Machinist  in  which  drills  have  been  made  to  penetrate 

metal  at  the  rate  of  10,  15  or  20  in.  per  min.  While 
such  tests  have  a  certain  value  in  showing  that  one  drill 

may  be  better  than  another,  they  are  absolutely  worthless 
as  showing  the  real  output  of  the  drill  or  what  it  will 

do  under  ordinary  conditions  of  .service.  A  drill  may  be 
made  to  penetrate  metal  at  the  rate  of  20  in.  per  min., 
which  is  at  the  rate  of  100  in.  in  5  min.,  but  no  one 

would  think  of  grinding  a  drill  eveiy  minute  or  even 
every  five  minutes.  Neither  would  it  be  fair  to  compare 
the  output  of  a  drill  used  in  an  old  time  flimsy  drill 

press  with  the  output  in  a  modern  rigid  high-s])eed machine. 
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Furthermore,  it  is  immaterial  to  A  whether  B  is  doinfr 
his  (Irillinj;  with  a  20c.  man  or  a  50c.  man,  or  whether 

lii.s  machine  rate  iis  high  or  low;  the  important  thing  for 
A  to  know  is  whether  or  not  his  own  drilling  is  as 
efficient  as  it  should  he  and  what  effect  oji  output  will 

result  from  any  changes  he  may  make.  Having  deter- 
mined the  proper  life  of  the  tool  this  becomes  his  own 

standard  for  his  own  conditions. 

With  this  as  a  basis  and  granting  that  he  keeps  track 
of  the  time   between  grindings,  he  is  in  position,  with 

the  aid  of  equations  V  =  -—   =  and  V  =  >„, ,  to  analvze 

his  drilling  proposition  with  the  utmost  exactitude.  The 

same  is  true  of  milling  or  screw-machine  work. 

It  would  seem  desirable  that  in  all  shops  where  quan- 
tity production  is  the  rule  to  (1)  keep  a  close  record  of 

the  time  hetween  (jrindings  of  the  various  tools  and  (2) 

make  a  fairly  accurate  estimate  of  the  cost  per  grinding. 
With  these  data  there  need  be  no  guess  work  as  to 

the  effect  on  output  with  a  change  in  kind  of  tool,  tool 
steel,  lubricant  or  material  operated  upon. 

Yet  another  example  of  the  general  character  of  the 

•analysis  which  can  be  made. 
We  are  running  screw  machines  on  ordinary  cold-drawn 

screw  stock,  with  a  cutting  speed  of  85  ft.  per  niiii.,  at 
which  speed  the  tools  last  an  average  of  7V>  hr.  between 
grindings. 

We  wish  to  change  and  make  the  same  product  from 

chrome-vanadium  steel.  We  guess  that  a  speed  of  (55 
ft.  per  min.  will  be  about  right  for  the  chrome-vanadium 
and  accordingly  start  with  that.  It  is  found  that  witli 

this  speed  tlie  tools  require  grinding  every  2\'U  hr.  What 
should  be  the  speed  to  have  the  tools  last  the  same  as 

with  the  cold-drawn  steel  ?  What  is  the  ratio  of  cutting 
speed  of  chrome-vanadium  to  tlie  cold-drawn  screw  stock? 

V  =  yp^^,  therefore  K  -  ry't"",  or  A'  =85   X  450-''.  =  1.57 

F,  =  =^, therefore  A',  =F,  y,.''-  "i'  A',  =65X  I50-'«=  107. 

Then  the  speed  (Ui  the  clirome-vanadium   for  the  tool  to 

last  71/0  hr    should  be  V 

107 

SSOt"- 

=  59  ft.  per  niiii. 

The  ratio  of  A'l  to  K  is  here  the  ratio  of  cutting  speed 
of  chrome-vanadium  to  the  ordinary  stock  or  as  107 
to  157. 

In  his  consideration  of  cutting  speeds  Taylor  proposed 
that  all  metals  be  divided  into  classes  according  to  their 
cutting  speeds  and  tliat  the  classes  differ  from  each  other 

by  the  common  ratio  of  1  to  1.1.  The  cutting  speed  of 
class  B  would  be  obtained  by  dividing  that  of  class  A 

by  1.1. 

It  is  here  proposed  that  the  cutting  speed  of  cold- 
drawn  screw  stock  (or  if  reasons  can  be  advanced,  some 

other  steel)  be  taken  as  a  standard  and  the  cutting  speeds 
of  other  steels  be  rated  in  percentages  of  this. 

The  reasons  for  this  is  that  the  working  of  this  .steel 
is  more  or  less  familiar  to  every  shop  man,  and  it  runs 
fairly  uniform  in  quality.  .  The  unknown  would  be  stated 
in  terms  of  the  known.  If  it  could  be  said  that  a  nickel 

steel  had  a  cutting  speed  of  60  per  cent,  that  of  cold- 
drawn  steel,  an  idea  could  at  once  be  formed  as  to  its 

machining  qualities.  It  would  also  furnish  a  basis  for 

adjusting  speeds,  setting  rates  and  figuring  costs. 

In  the  previous  exaniple  of  the  ciiange  from  screw  stock 
to  chrome-vanadium  steel,  it  was  shown  how  the  ratio 
of  cutting  speeds  could  be  obtained.  The  same  method 
can  be  used  wherever  a  change  of  material  is  made, 
whether  the  oijeration  be  milling,  drilling  or  lathe  work. 
It  implies,  of  course,  that  the  same  tools  are  u.«ed  for 
both  materials. 

Observations  of  this  kijid  woidd  soon  lead  to  the 
accumulation  of  valuable  data. 

It  would  be  desirable  to  have  some  simple  test  whereby 

the  cutting  speed  of  a  metal  t'ould  be  determined,  but 
up  to  the  present  no  such  test  has  been  devised. 

From  an  examination   of  both  Taylor's  and  Rippei-'s 

experimental  residts.  it  appears  that  V  =  600 -^„     fur- 

nishes  a  fairly  reliable  index  to  the  cutting  speed  in 

terms  of  the  tensile  strength  Ts  in  tons  and  E  the  per- 
centage of  elongation  in  2  in.  For  the  .softer  steels  this 

gives  values  sonunvhat  higher  than  is  given  by  Rippers 

equation  T  =  K((y'>- — T)  and  lower  than  Taylor's 

equation 

i'  = 

3 —  (».!» 

The  constant  (iOO  in   V 

\  10.000 
600  V  E  j,j.ji.^g  ̂ j^g  j.ggy,j^ 

Ts 

((^mparable  with  Taylor's  standard  cut  of  ̂ -m.  depth, 
('jj-in.  feed  for  y^-in.  tool,  and  furthermore,  if  we  take 
a  rather  soft  screw  stock  of  65,000  lb.  tensile  strength 

and  'M)  per  cent,  elongation,  the  index  of  its  cutting 
speed  will  be  100.  Other  .steels  can  then  be  rated  in 

percentages  of  this. 
Table  3  has  been  jjrepared  to  show  the  comparison  of 

results  obtained  experimentally  with  those  calculated  by 

the  different  equations. 

TABLE  3.     C'OMPARISON  OF  CUTTING  SPEEDS  DETERMINED  BY 
EXPEKIMENT  AND  DEDUCED  BY  VARIOUS  EQUATIONS 

Kind  of  Sti-.I 

.   Cutting  Speed- 

«g 

Taylor's 

Taylor 

quation 

Expcri- 

V   = 

liienU 

Elonga- 

By 

t 215      1 

<i5-(-E)'J Recorded 
Tensile tion 

Deter-             By          Ripper's 
mined        Equation       Equa- 

„feSyV=«»v'Ev'il8 

lOS 
in  "Art  of 
Cutting 

Strength 
in  Tons 

per 

Cent. 

Metals" 

per  Square 

in  2 
\ 

3     09 

Page 
Inch 

Inches hy  Taylor               Ts 
(65 -Ts) 10,000 

168   59.2 14.0 37  5              37.5 17 38 
121   52.0 14.0 41.0             41.0 

:36 

43 
121   51.0 8.0 ,35  0             33.0 38 35 

182   48.0 6.0 34  5              30  6 47 

33 

121   
48.0 

3.0 22.0             21.0 

47 

21 
lOS   3B  4 30.0 82.5              89.0 78 80 

16S..  .  . 
2S   1 35  5 164.0            123.0 101 I3S 91)   
24.0 

.39.0 

168.0           156.0 

Experi- 

mentally 

112 

221 

Ripper by  Ripper 

Ripper. 27.  2 
2S  4 108.0           118 

106 

141 

Ripper. .  . 
33.5 

21    1 90.4             82 88 86 

Ripper.    . 

S0.5 12  0 39.0             41 40 42 

No  data  are  at  haiul  to  sliow  whether  the  relation  be- 
tween tensile  strentrth,  elongatit»n  anil  cutting  speed  will 

hold  for  the  rtlloy  steels.     The  accompanying  tabulation 

Kind  of  St^el 

Gun  steel,  low  carbon. 
Best  t^T&de  tool  steel . . . 
Spring  steel   Vanadium,  Type  D   
Nickel  barrel  steel .... 

Average 
Tensile Strength, 

Pounds  per 

Square  Inch 
70,000 100,000 

105.000 

97,500 
92,500 

Cutting 

Average 
Speed, 

Elongation 

Feet  per 

in  per  Cent. Minute 
32.5 

98 
17.5 50 
6  5 29 

22.5 58 22.5 
61 

shows  a  comparison  of  tlie  steel  u.-^ed  for  making  military 
rifles  and  serves  as  an  indication,  but  the  results  should 

be  verified  bv  observation. 
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40!) 
'I'he  laws  that  may   be  said  to  have  been  fairly  well 

established  at  least  for  the  most  common  range  of  work 

(1)      F  = 
K 

.    (3) 

'=^; 

(3) 

(4) T  =    9f 

iind  (•()iiii)inin;i-  (  1  )  and 
(;5), 

(S) 
Ts  yl  OF^ 

l{ef;arding  the  constants  in  these  equations,  the  con- 
ditions under  which  tools  work  are  so  varied  that  it  is 

inadvisal)le  to  try  and  assign  defiriite  values.  Moreover 
constants  liave  never  been  established  for  drills,  milling 

ILtiaba^HcatlBini^  Devices  iToiP  J5^ 
ssiiiii(dl  Fflsstwre  Partis 

By  \V.  Buui!  BEN^fETT 

The  Inbrication  of  jigs  and  fixtures  may  seem  a  little 
far-f(!tchcd,  and  beyond  the  scope  of  the  average  shop, 
but  when  one  stops  to  consider  the  cost  of  even  the  sim- 

plest jigs  and  how  much  their  life  may  l)o  prolonged  by 
effectively  lubricating  their  wearing  parts,  the  situation 
becomes  more  interesting.  First  of  all,  in  order  to  ap- 
])ly  the  following  devices,  we  must  assume  that  the  jigs 
and  fixtures  are  given  intelligent  care  and  that  they  are 
inspected,  cleaned  and  adjusted  daily.  This,  of  course, 
will  provide  an  opportunity  to  renew  the  lubricant.  This 
operation  is  to  be  taken  out  of  the  hands  of  the  machine 
men  entirely.  The  lubricating  devices  shown  liave  been 

arranged  with  the  "fool-proof"  idea  uppermost  in  mind. 
Grease  is  probably  the  l)est  lubricant,  because  if  cor- 

rectly  fed   to   the   bearings   it   will    force   all   grit  and 

s n 

\J 

FIG.I 
rie.2 

Fre.s 

FI6.4 
ris.s 

LUBRICATING  nRVICP^S   KOK  .TKf.'^  AND   KlXTl'HK  I'AKTS 

2utter8  and  many  forms  of  box  tools.  The  work  of 

Taylor  and  Eipper  supplies  constants  for  lathe  tools  work- 

ing under  the  ordinary  conditions.  Thus  for  Taylor's 
standard  V^-in.  tool,  the  general  equation  ))ecomes  V  = 

ir,  V  A'   r^ ;  :t=  and  for  other  sizes  tiie  constant  can   readily 
Ts  yl  DF^ 
be  iletemiined. 

However,  the  purpose  here  has  been  not  to  establish 

fixed  constants,  but  to  point  out  how  these  few  com- 
[jaratively  simple  laws  may  be  used  for  the  complete 
analysis  of  the  output  of  a  tool.  As  has  been  pointed 

out  before,  the  constant  for  any  given  ('ase  can  be  deter- 
mined by  the  simple  expedient  of  keeping  a  record  of 

the  time  between  grindings. 

foreign  matter  out  and  completely  (ill  them.  Also,  it 
does  not  require  the  care  in  keeping  joints  tight  that 
oil  does.  However,  there  are  exceptional  cases  where  it 
would  seem   advisable   to   use  oil. 

In  Fig.  1  is  shown  an  "accident-proof"  grease  cup  for 
lubricating  the  bearing  of  a  shaft  where  it  was  not  prac- 

tical to  apply  the  lubricant  in  any  other  way.  Concern- 
ing this  aj)i>lication  it  might  be  said  that  the  commercial 

type  of  grease  cup  could  not  be  used.  Such  grease  cups 

are  usually  unsuited  to  jig  and  fixture  work,  are  too  deli- 
cate, too  easy  to  tamper  with  and  are  easily  removed. 

The  grease  cup  in  Fig.  1  consists  of  a  plunger  ring  B 
which  is  forced  down  on  the  grease  in  the  cavity  by  means 
of  the  spring  D.  The  plunger  is  provided  with  a  leather 
cu])  washer  E  fastened  on  with  screws  C.     The  pin  A 



410 A  :M  E  R  I  C  A  N     MACHINIST Vol.  45,  No.  10 

.serves  to  carry  the  plunger  with  the  shaft  when  it  is 

rotated  and  fits  in  the  "bayonet"  slot  so  as  to  hold  tlie 
plunger  out  while  the  cup  is  being  filled  with  grease.  In 
this  application  the  sliaft  was  fixed  from  moving  endwise. 

In  Fig.  2  is  shown  one  method  of  lubricating  the  pin 
in  the  jig  and  fixture  leaf  or  hinge  plate.  The  pin  G  is 
fastened  in  the  body  of  tlic  jig  •/  by  the  pin  F  so  that  the 
bearing  is  in  the  plate  K.  The  cavity  for  tlie  grease  is 

a  hole  drilled  along  the  axis  of  the  pin  with  a  cross- 
hole  drilled  at  right  angles.  Pressure  is  applied  to  the 
grease  by  the  spring  //  working  against  the  plunger  cup 
I.  This  cup  is  carried  on  the  capscrew  L.  The  pin  M 
that  is  driven  in  the  side  of  the  capscrew  is  to  limit  the 
motion  of  the  cup  I. 

Importance  of  Knob  Lubrication 

In  Fig.  3  is  shown  how  tlie  knol)  or  handnut  may  be 
lubricated.  As  every  shopman  knows,  the  knob  is  a  part 
of  jigs  and  fixtures  that  receives  extreme  wear,  and  there 

is  no  doubt  that  its  life  can  be  lengthened  by  good  lubri- 
cation. In  this  design  the  knob  0  is  prevented  from 

running  ofl'  the  end  of  tlie  screw  by  means  of  the  C- 
washer  S  that  is  inserted  in  the  slot  or  groove  in  the 
screw  before  the  cup  R  is  latched  in  place.  This  is  easily 
done  by  running  the  end  of  the  screw  out  beyond  the 
end  of  the  knob.  After  the  grease  cavity  is  filled  the 
cup  R  is  latched  in  place  by  means  of  the  pin  B  working 

in  the  "bayonet"  slot  C.  A  collar  P  is  soldered  or  other- 
wise fastened  at  the  top  of  the  cup  R  and  serves  as  a 

shoulder  for  the  spring  Q  to  press  against.  Tlie  func- 
tion of  the  spring  is  to  keep  the  pin  engaged  in  the  slot 

ill  the  cup.  In  order  to  make  the  lubrication  of  this 

knob  "fool-proof,"  a  special  T-handle  wrench  N  for  re- 
moving the  cup  is  provided.  This  wrench  is  only  for  the 

use  of  the  man  who  is  to  attend  to  the  lul)rication.  It 

is  made  with  two  short  pins  in  the  end  which  engage  in 
two  shallow  holes  in  the  top  of  the  cup.  By  pressing 
downward  and  rotating  the  handle  counter-clockwise  the 
cup  can  be  removed. 

In  Fig.  4  is  illustrated  the  lulirication  of  a  shoulder 
screw  with  grease.  The  grease  cavity  is  a  hole  drilled 
along  the  axis  of  the  screw  W  with  a  crosshole  outlet.  A 
plunger  cup  U  is  actuated  by  the  spring  V,  working  on 
capscrew  T.  The  method  of  retaining  the  cup  on  the 
end  of  the  capscrew  is  sliglitly  different  from  that  in 
Fig.  3.     In  this  case  it  is  simply  spun  over  into,  a  groove. 

In  Fig.  5  is  .shown  another  method  of  lubricating  tliis 
same  shoulder  screw.  In  this  case  tlie  lubricant  is  oil. 

It  is  introduced  into  the  cavity  with  the  spout  of  an  oil 
can  by  depressing  the  ball  X.  The  ball  is  held  in  place 
in  the  cup  Y  by  the  spring  Z.  The  oil  cavity  in  A  is 
practically  the  same  as  in  Fig.  4. 

In  Fig.  G  is  shown  the  lubrication  of  a  dovetail  slide, 
rather  difficult  to  provide  for,  especially  with  grease.  This 
is  shown  at  K  and  the  base  at  L.  Driven  into  the  under- 
bearing  pad  on  each  side  of  the  slide  are  the  pins  D  which 
work  ill  the  slots  M  and  distribute  tlie  grease  as  it  is 
fed  up  through  the  small  holes  E.  The  grease  is  placed  in 
the  cavity  F  and  the  feed  pressure  is  obtained  by  the 
springs  7  working  against  the  plungers  G.  A  double 
.'ihoulder  IT  is  fastened  on  the  extension  of  the  capscrew 
■/.  This  is  a  very  effective  method  of  lubricating  slides 
and  far  superior  to  the  old  way  of  applying  a  few  drops 
of  oil.  It  is  more  convenient  and  the  lubricant  is  always 
fresh  and   free  from  grit  and   dirt. 

Th.e  Atuiftoinaatic  Ceiater  Ptismiclh 
By  Eric  H.  Peterson 

Although  the  automatic  center  punch  has  lieen  on  the 
market  a  long  time,  there  are  many  who  never  saw 
the  inside  of  one.  The  illustration  sliows  three  positions 
of   the   hammer   and   will    make   its   action   clear. 

A  pressure  with  the  hand  on  the  cap  C  compresses  the 
helical  spring  F,  Fig.  1,  until  the  operating  stud  or 
slide  E,  on  account  of  the  counterbore  in  the  body  D,  has 
slid  to  the  center  position,  as   shown   in   Fig.   8.     This 

Fig.l  Fig2  Fig.3 
HOW  THE  automatic  CENTER  PUNCH  WORKS 

releases  tiie  hammer  block  A,  which  by  the  power  given 
to  the  helical  spring  F  in  compressing  it  is  shot  down 
and  strikes  the  upper  end  of  the  punch  shank  B.  as 
shown  in  Fig.  3. 

Immediately  after  the  blow  the  different  parts  of  the 
punch  have  the  positions  shown  in  Fig.  8.  By  lifting  the 
punch,  the  shank  B  is  forced  out  of  the  body  by  the  lower 

helical  spring  G.  As  soon  as  the  shank  is  out.  the  operat- 
ing stud  or  slide  E  is  moved  to  the  wall  of  the  counter- 

bore  in  the  body  D  by  the  flat  s])ring  //,  and  then  it 
locks,  as  is  shown  in  Fig.  ] ,  the  shank  again  on  its  shoul- 

der, whereby  the  punch  is  ready  for  its  second  blow. 
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^regressive  Dies  for  a  Pres^ 
]>Y    I']i!xi:sT  A.  Walteiss 

SYNOPSIS — The  production  of  a  pressed-steel 
avtomobile  hub  necessitates  drnwinrj,  annealing, 
pickling,  forming,  bulging,  perforating,  trimming, 
beveling  and  drilling  spoke  holes  in  the  end. 
The  drawing  dies  in  six  operations  produce  a  hub 

81/4  in-  ill  diameter,  o^^  in.  long,  from  a  L'U^-in. 
blank.  The  hub  is  bulged  out  at  the  small  end 

in  a  bulging  die,  using  lard  oil  for  this  operation. 

The  perforating  dies  in  one  operation,  punch  2^ 
spoke  holes,  S  bolt  holes  and  1  large  hole  in  the 

end,  to  let  the  a.vle  })ass  titrough.  The  trimming 
and  beveling  is  the  last  press  operation,  the  hub 

being  finished  by  having  2Ji  spoke  holes  drilled  in 
the  bulged  end,  making  10  operations  in  all. 

The  prc'sst'd-stoel  automobile  hub  shown  in  Fig.  1  is 
drawn  from  a  cold-iollod  steel  blank  13i/vj  in.  in  diameter 
and  14  i"-  thick.  It  is  finished  in  10  operations. 

Several  of  the  dies  are  of  the  tandem  type,  which  in- 
creases production  and  decreases  the  number  of  presses 

used. 

The  tandem  drawing  dies  are  set  upon  double-crank 
presses.  They  can  be  operated  by  one  operator,  but  two 
are  required  when  the  greatest  possible  output  is  desired. 

FIG.   1. 
SUCCESSIVE   STEPS   IN   DRAWING  A   I'RESSED- 

STEBL,  HUB 

When  two  oijorators  arc  engaged  on  one  press,  an 
electric  device  with  four  push-buttons  is  put  in  action, 

whereby  both  oiierators  must  touch  the  four  buttons  in 

unison  before  the  i)ress  can  be  brought  into  action  by 

a  foot  treadle  controlled  by  one  operator.  This  arrange- 
nient  protects  both  operators  from  being  injured  in  any 
way. 

It  is  customary  in  most  ])lants  making  pressed-steel 

articles  to  draw  "shells   on   dies  that  have  only   enough 

clearance  for  the  double  thickness  of  stock  between  the 

punch  and  the  die.  This  is  not  always  practicable  when 
heavy  stock  is  used,  a  uniform  wall  thickness  is  not 
required  and  strength  is  more  desirable. 

The  first  four  operations  of  this  hub  are  drawn  in 

dies  that  are  ̂ ^  in.  large.  The  dies  work  easily  and 
keep  free  from  scratches.  This  saves  much  time  usually 

required  to  polish  the  radius.  The  stampings  release 
with  less  friction  when  made  under  these  conditions, 

the  stock  does  not  have  to  withstand  the  high  stresses 
and  will  go  through  more  operations  without  annealing. 
The  walls  are  apt  to  thicken  up,  which  is  desirable  where 
strength  is  necessary;  and  the  production  from  dies 
operated  under  these  conditions  is  much  greater. 

The  first  two  operations,  shown  at  A  and  B,  Fig.  1,  are 

blanked  and  drawn  on  the  dies  seen  in  F'ig.  2,  opera- 
tions 1  and  2.  The  stamping  A,  when  blanked  and 

draAvn,  is  transferred  from  the  first-operation  to  the 

second-operation  die,  which  reduces  its  diameter  to  4% 
in.  and  turns  the  stamping  completely  inside  out. 
Whenever  it  is  possible  to  use  this  method  it  should  be 

adopted,  as  with  it  a  greater  reduction  in  diameter  is 
effected. 

The  tandem  dies  in  Fig.  3  are  made  of  steel  sections 

set  in  cast-iron  plates  A  and  B.  To  facilitate  setting 
up  the  dies,  the  guide  pins  0  are  added  and  held  in 
position  by  the  setscrews  D.  The  guide  pins  are  made 
of  hardened  tool  steel  and  are  ground  0.  002  smaller  than 
the  bronze  bushings  E.  The  bushings  E  have  at  P, 
recesses  that  are  filled  with  a  mixture  of  machine  oil 

and  white  lead  to  lubricate  the  guide  pins  C.  Referring 

to  the  first-operation  dies,  the  blanking  punch  G  is  held 
in  place  l)y  the  screws  K.  The  blanking  tlie  //  is  held 

in  place  by  the  screws  R.  Both  punch  and  die  are  made 
of  hardened  tool  steel.  The  punch  G  is  hollow  and 
allows  the  punch  /  to  enter  it  when  it  descends.  The 
blank  from  //  and  G  is  formed  between  7  and  G  to  the 

shape  shown  at  A,  Fig.  1.  The  ])unch  /  is  held  in  place 

by  the  nut  L.  The  pressure  plate  ■/  is  made  of  hardened 
tool  steel.  It  prevents  wrinkles  in  the  stamping  and 
at  the  same  time  acts  as  a  knockout  to  raise  the  stamping 

out  of  the  die  and  to  a  position  where  the  operator  can 

quickly  transfer  it  to  the  second-operation  die. 
The  pressure  on  ,/  is  controlled  by  the  rtibber  bumper 

M.  Adjustments  of  the  pressure  are  made  by  tightening 

the  nuts  iS'  against  the  plates  0.  Care  must  be  exercised 
in  adjusting  this  pressure  pad,  as  too  much  pressure  on 

the  pad  nuiy  strain  the  stamping  on  the  radius  and 
cause  it  to  break  when  subjected  to  succeeding  operations. 

The  gages  X  are  of  tool  steel,  hardened.  The  rear 

gage  must  be  set  to  the  edge  of  the  die  in  order  to 
allow  the  steel  to  part  and  open.  This  prevents  the 

steel  from  holding  to  the  punch,  obviating  the  necessity 

for  a  stripper  plate  on  the  die. 
The  second-operation  dies  operate  in  the  same  manner 

as  those  for  the  first  oi)eration.  G  is  the  punch,  held 

in  place  by  a  taper  pin  D.  The  die  E  is  secured  by 
the  screws  P.  Both  punch  and  die  are  made  of  tool 

steel,  hardened.  .The  stripper  G  also  acts  as  a  pressure 
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pad  and  is  held  by  the  screws  H.  It  is  given  the  proper 
pressure  and  ejecting  action  by  the  springs  /.  The 
knockout  J,  which  discharges  the  stamping  from  the 
die,  is  made  of  tool  steel,  hardened.  It  is  actuated  by 
the  pins  K  and  plates  L  when  the  rubber  bumper  M 
is  properly  adjusted  by  the  bolt  and 
nut  N.  The  shoe  A  has  T-slots  Z  to 
fasten  it  to  the  ram  of  the  press.  The 
stampings  CDE,  Fig.  1,  are  reduced 
from  4%  to  2Jf  in.  diameter  in  three 
operations.  The  work  is  drawn  on 
tandem  dies,  shown  in  Fig.  3.  This  die 
is  also  operated  in  a  double-(;rank  press. 
The  shoe  or  punch  casting  A  is  made 
of  east  steel  and  the  shoe  B  of  cast  iron 

set  with  steel  dies  and  punches.  These 

are  guided  by  the  pins  C,  held  by  set- 
screws  D.  and  ride  with  the  necessary 
freedom  in  the  bronze  bushing  E.  The 

punches  F  are  made  of  tool  steel,  hard- 
ened ;  they  are  held  in  place  by  the  taper 

pins  G.  The  dies  II  are  of  tool  steel 
hardened,  and  are  held- in  place  by  the 
screws  /.  The  stripper  plate  J  has 
hardened  bushings  K,  which  act  as 
pressure  pads  to  flatten  the  flanges  of 
stampings.  The  stripper  is  held  by  the 
bolts  L  and  is  so  adjusted  as  to  hold 
also  the  bolts  M,  which  carry  the  lower 

plate  N.  This  lower  plate  is  so  ad- 
justed that  it  gives  the  shoulder 

knockout  0  the  proper  travel  to  expel 
the  stampings  CDE,  Fig.  1,  when  the 
ram  is  on  its  upward  stroke.  The  T- 
slots  P  are  for  securing  the  punch  to 
the  ram  of  the  press.  The  stampings 
E  arc  now  annealed  and  pickled  to 
remove  all  scale  before  they  are 
put  through  the  sixth-operation  dies, 
shown  in  Fig.  4.  Here  they  are 
formed  into  a  hub  8I/4  in.  in  diameter,  and  the  bottom 
is  inderted.  This  indentation  is  necessar}'  to  shorten 
the  hub  to  fit  the  succeeding  die,  as  well  as  to  supply 
the  much  needed  stock  that  is  necessary  for  bulging  in 
a  later  operation.  At  A,  Fig.  4,  is  the  punch,  which 
is  made  of  tool  steel,  hardened.  The  stud  £  has  a  hole 
Z  through  the  shank  to  secure  it  to  the  ram.  It  is 
threaded  on  the  opposite  end  to  hold  together  the  sections 
BCD.  The  shoe  E  is  of  cast  iron  and  serves  to  hold  the 

dies  that  are  made  in  sections.  The  forming  die  F  is 
secured  by  screws  G  and  is  made  of  tool  steel,  hardened. 
The  bushing  H,  held  in  place  by  screws  /,  is  also  made 
of  tool  steel,  hardened,  and  serves  to  guide  the  hub  in 
its  downward  course  to  indent  the  bottom  with  the 

tool-steel  hardened  punch  J.  A  tool-steel  hardened  ring 
K  acts  as  a  knockout,  should  the  hub  stay  in  the  die. 
The  stripper  L  also  serves  to  flatten  the  flange  of  the 
hub.  This  stripper  is  made  of  machine  steel  and  has 

a  tool-steel  hardened  ring  M,  held  in  place  by  screws  N. 
The  stripper  L,  which  is  free  to  slide  on  the  punch 

A,  must  be  held  to  the  ram  by  bolts  and  given  the 
proper  sliding  adjustment.  The  tapped  holes  0  are 
provided  for  securing  it  to  the  press  ram.  The  rods 
P  are  screwed  to  the  stripper  pad  L  and  carry  the 
knockout  plate  R  underneath  the  die. 

The  knockout  ring  K  is  fastened  to  the  plate  R  by 
the  bolts  8  and  when  properly  adjusted  works  as  a  unit 
in  connection  with  the  stud  J  to  release  the  hub  on  its 

upward  course.  The  holes  T  in  the  die  serve  to  bolt 
it   to   the    press,    being   simply   fastenings    in    function. 

FIG.    2.    FIRST    AND   SECOND   OPERATIONS 

FIG.  3.     THIRD,  FOURTH  AND  FIFTH  OPERATIONS 

FIG.  4.    SIXTH-OPER.\TION  DIES 

The  hub  F,  Fig.  1,  is  now  put  through  the  oil  bulging 
dies.  This  is  the  seventh  operation  and  is  shown  in 

Fig.  5.     The  end  is  bulged  out  until  it  fills  the  cavit}' 
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Z  in  the  die,  forming  the  iieeessarj'  end.  The  flanges 
are  also  squared  in  this  operation.  The  huh  should  be 
0.010  in.  small  at  0  in  the  dies,  so  that  the  punch  X 
wlien  entering  the  huh  will  expand  it  to  size.     There 

N  ̂ ^ Outlet        , 

FIG.  5.    SEVENTH   OPERATION 

A 

FIO.    7.    NINTH    OPER.^TION 

being  no  escape  for  the  oil  because  of  the  tight  fit  of 
the  punch  in  the  work,  the  hub  will  be  bulged  out  until 
it  hugs  the  cavity  Z  in  the  die.     The  puncli  A  is  made 

of  nuuiiine  .steel  with  a  hardened  plate  B  held  by  the 
sicrews  C.  This  plate  serves  to  flatten  the  flanges  of 
the  hub.  The  holes  D  are  drilled  in  the  punch  and 
.serve  to  discharge  the  oil  from  the  u])per  part  of  the 

iiub.  The  point  A'  is  niad(?  of  high-speed  .steel  and  can  be 
replaced  quickly  when  througli  wear  this  beconies  neces- 

sary. In  addition  to  the  ram  adjustment  the  adjusting 
screws  E  and  the  rublier  washer  V  must  Ik;  set  with 

care  in  order  to  regulate  the  amount  of  oil  tliat  is 
necessary  for  bulging.  If  tiie  .setscrews  RR  are  two 
high  in  the  punch,  the  pressure  in  the  bottom  of  the 
hub  is  decreased  to  such  an  extent  that  it  will  not  fill 

the  cavity  Z ;  and  if  the  screws  are 
too  low  in  the  punch,  tliere  is  too 
iiuich  ]iressure,  which  might  result 
in  damage  to  either  the  press  or  the 
die  or  to  both.  The  die  shoe  Q  is 
nuide  of  cast  iron  and  serves  as  a  die 
holder  and  oil  reservoir.  The  die  7/ 

is  made  in  halves  and  is  opened 

by  the  cam  /  and  square  slid- 
ing pin  J ,  assisted  by  the  springs 

K.  Oil  channels  large  enough 
to  discharge  the  surplus  oil  are 

provided  at  L  in  the  die  as  well  as  at  T)  in  the 
punch.  The  inlet  and  outlet  pipes  M  and  iV  must  be 
so  placed  as  to  give  at  all  times  the  proper  depth  of 
oil  in  the  reservoir.  Tliese  pi])es  are  supplied  with  lard 
oil  through  properly  adju.sted  automatic  pumps.  The 
punch  is  secured  by  a  pin  through  the  hole  P  in  the 
.shank.  The  holes  (S'  in  the  die  serve  to  secure  the  die 
to  the  press. 

The  hub  G,  Fig.  1,  having  been  finished  on  the  bulging 
die,  is  now  ready  to  bo  perforated  in  tlie  eighth-operation 
die,  shown  in  Fig.  6.  The  punch  A  is  made  of  cast 
steel,  has  twenty-four  fVii-  punches  0,  eight  %-in. 

punches  X  and  one  Sj^'^-in.  punch  Z. 
The  small  punches  OX  are  made  of  tool  steel,  hard- 

ened. They  are  driven  into  place  and  have  shoulders 
backed  by  the  hard  plate  N.  The  punch  A  luis  guide 
l)ins  B  secured  by  .setscrews  C.  The  guide  pins  work 
in  bronze  bushings  B  .seated  in  tlie  cast-iron  die  plate  E. 
The  die  plate  E  has  33  dies  pres.«ed  into  place.  These 
correspond  to  the  punches.  The  dies  F  and  G  are  mnde 
of  tool  steel  and  liardened. 

The  large  l)ushing  //  is  made  of  tool  steelj  hardened, 
slightly  tapered  and  pressed  into  jilace.  The  small  and 
large  punches  are  staggered  so  as  to  use  as  little  power 
and  be  as  easy  on  the  dies  as  possible.  The  large  punch 
Z  is  made  of  tool  steel,  hardened,  and  is  held  in  place 
by  the  screw  /.  The  stripper  J  is  made  of  machine 
steel  and  is  held  by  the  sc;rews  K  that  slide  in  the  punch 
with  enough  freedom  to  allow  the  stripper  to  disengage 
the  hub  from  the  punches.  The  stripper  Iwlts  L  must 
be  adjusted  to  suit  the  stioke  of  the  ram.  The  holes  M. 
are  for  bolts  to  secure  the  die  to  the  press  bed. 

The  hub  //,  Fig.  1,  having  been  perforated,  is  now 
trimmed  on  the  flange  and  beveled,  which  concludes  the 

presswork.  This  operation  is  performed  on  the  ninth- 
operation  die  and  punch  shown  in  Fig.  7. 

The  punch  holder  A  is  made  of  cast  iron  and  has  a 
stud  and  two  T-slots  B  to  secure  it  to  the  press  ram. 
The  holder  A  is  counterbored  to  scat  the  hardened  tool- 
steel,  hollow,  trimming  and  beveling  ])uncli  C  which  is 
held  in  position  by  the  screws  B.     The  guide  pins  B, 
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made  of  tool  steel,  hardened  and  ground,  slide  in  the 
bronze  bushings  E.  The  die  plate  F  is  of  cast  iron  and 
seats  the  tool-steel  trimming  die  G,  which  is  held  in 
place  by  the  screws  //. 

The  ring  /  is  made  of  tool  steel,  hardened,  and  is 
pressed  on  F.  It  acts  as  the  beveling  die.  The  last 
operation  consists  of  drilling  the  small  spoke  holes  in 
tlie  bulged  end  of  the  hub  and  is  done  in  the  drill 
press  with  the  assistance  of  a  jig. 

A  simple  form  of  cradle  for  holding  3-in.  shells  while 
snagging  the  end  of  the  center  plug  is  here  shown.  It 
is  in  service  in  the  shop  of  the  Dayton  Pipe  Coupling  Co., 

SHEI.I.-S.N'AGGING  CRADLE 

Dayton,  Ohio.  By  using  something  like  this  it  is  far 
easier  to  keep  the  wheel  true,  and  it  is  not  so  tiring  on 

the  men.  In  handling  these  rough  forgings  the  work- 
men wear  heavy  mittens  and  will  grind  about  200  shells 

jier  hour. 

Adjtastable  aEad   Self-Ceirateipilag 
M.Eatmir'IllEa^  Tool 

By  Jax  Spaaxdeu 

The  knxirling  tool  shown  in  the  illustration  consists 
of  a  steel  handle  A,  in  which  two  drill  rods  B  and  C 

are  screwed.  These  are  connected  at  i*  by  a  Vg-in.  steel 
K       ,L 

A  KNURLING  TOOL  THAT  HAS  PROVED  ITS  WORTH 

[)late.  This  plate  is  screwed  tightly  against  the  shoulders 
of  the  l/4-in.  drill  rods,  which  thus  form  a  very  rigid 

-  guide  for  the  blocks  F  and  G.  These  blocks  are  slotted 

for  the  %-in.  diameter  hardened-steel  knurls  H  and  J. 

The  knurls  run  on  spindles  K  and  L,  threaded  and  should- 

ered on  one  side  only  to  give  the  knurls  ample  bearing. 

The  blocks  F  and  G  are  connected  by  means  of  a  g^-in. 
right-  and  left-handed  screw,  -j'Z  threads  to  the  inch, 
niade  out  of  drill  rod.  By  turning  the  handle  N  of 
screw  M,  the  knurls  can  be  adjusted  to  suit  the  work 
in  hand.  The  ends  of  the  screw  can  pass  freely  through 
the  holes  in  the  plate  D  and  the  handle  A.  This  allows 
the  blocks  to  slide  one-quarter  inch  either  side  along  tlie 
guides,  making  the  tool  self-centering  and  a.ssuring  neat 
work. 

MiscelllaBi^eo^s  Steel  Frod^ctioEi^ 
The  American  Iron  and  Steel  Association  has  issued 

Bulletin  No.  4,  which  gives  some  statistics  as  to  the  pro- 
duction of  various  articles  of  finished  iron  and  steel  that 

were  not  included  in  the  previous  bulletins. 
The  production  of  tin  and  terne  plates  in  191.5  was: 

Tin  plates,  983,958  gross  tons ;  terne  plates,  73,978 ;  total, 
1,055,936  tons,  an  increase  of  124,695  tons  over  1914. 

Adding  imports  and  deducting  exports — which  reached 
the  high  figure  of  154.042  tons — the  consumption  of 
tin  and  terne  plates  in  1915  was  903,044  tons.  There 
were  34  active  works  in  1915.  Of  the  tin  plates  made 
43,173,676  lb.  were  charcoal  plates. 

The  production  of  galvanized  sheets  in  1915  was: 
Iron,  3.3,739,945  lb.;  steel,  1,000,107,051;  total,  1,693,- 
836,996  lb.  This  is  a  decrease  of  345,433,742  lb.  from 
1914.  There  was  a  large  increase  in  the  make  of  sheets 
in  1915,  and  the  decrease  given  was  due  entirely  to  the 

high  price  of  zinc,  which  caused  the  use  of  black  or 
painted  sheets  in  place  of  galvanized. 

The  production  of  rail  joints  and  fastenings  in  1915 
was:  Iron,  46,931  gross  tons;  steel,  423,793;  total,  470.- 
724  tons,  an  increase  over  1914  of  98,182  tons. 

The  production  of  pipes  and  tubes  in  1915  was,  in  gross 
tons:  Black,  standard  833,767;  galvanized,  280,944; 

oil-countrv  goods,  602,920;  O.D.  and  miscellaneous,  115,- 
113;  boiler  tubes,  96,930;  total.  1.919.874;  whereof  200.- 
713  tons  were  made  of  iron  and  1,713,101  tons  of  steel. 

Compared  with  1914,  there  was  an  increase  of  181.970 
tons.  The  total  of  seamless  steel  tubes  made  in  1915  was 

139,668  gross  tons,  whereof  63,488  tons  were  hot-finished 
and  70,180  tons  cold-drawn.  The  total  increase  over 
1914  was  49,073  tons. 

The  make  of  cast-iron  pipe  in  1915  was,  including  fit- 
tings, 1,214,870  gross  tons,  an  increase  of  54,090  tons 

over  the  previous  year. 

The  production  and  consumption  of  nails  of  all  kinds 
are  reported  as  follows,  in  kegs  of  100  lb.  each : 

1913  1914  1915 

Wire  naUa             13.559.727      13,132,814      14. .583,026 
Cut    nails              842.03S  769,665  775.327 

Tota:  production         14,401,765      13,902.479      15.358,353 
Exports    .!        1,062,362  8S5.843        2,146,3a3 

Consumption         13,339,403      13,016,636      13,212.000 

Wire  nails  were  made  in  1915  by  49  works  and  cut 

nails  by  seven. 

The  production  of  forgings  in  1915  was,  in  gross  tons: 

Iron,  2,814;  steel,  520,909  j  total,  523,723  tons,  an  increase 

of  182,302  tons  over  1914."  The  production  of  hammered charcoal-iron  blooms  and  billets  in  1915  was  43,121  tons, 

whereof  42,219  tons  were  for  the  maker's  own  use  and 
902  tons  for  sale.  As  compared  with  1914  there  was  an 
increase  of  1,096  tons. 
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Si\\0/'SL'< — A  detailed  discussion  of  the  pur- 
chase, storage,  i^isning  and  use  of  many  supplies in  the  shop.  In  several  cases  reasonable  unit  costs 

per  employee  of  such  materials  are  given.  The 
principles  laid  down  purpose  to  control  the  con- 

sumption of  these  ejpense  articles. 

Expense  materials  constitute  a  very  appreciable  frac- 
tion of  the  factory  expenditures.  The  subject  is  of 

sufficient  importance  to  warrant  a  somewhat  detailed  dis- 
cussion. We  are  apt  oftentimes  to  give  more  careful 

attention  to  productive  materials  and  to  consider  tliis 
item  of  manufacturing  expenses  as  of  minor  importance. 
An  analysis  will  convince  the  manager  in  any  line  of  busi- 

ness that  the  total  yearly  consumption  of  this  class  of 
materials  deserves  his  serious  consideration. 

In  general,  the  main  stock  of  expense  materials  should 
be  kept  in  a  central  stock  building,  from  which  they  can 
be  drawn  by  the  shop  department  foreman  or  separate 
departmental  storerooms  for  redistribution  to  the  work- 

men on  the  machine  floors  and  benches.  This  method 
permits  a  more  systematic  handling  of  stocks  that  are 
purchased  in  large  quantities  for  the  purpose  of  securing 
advantageous  prices  or  for  other  manufacturing  reasons. 
Where  these  materials  are  stored  in  individual  shops, 
valuable  floor  space  that  is  needed  for  manufacturing 
purposes  is  often  taken  up.  Better  results  are  also  ob- 

tained where  the  control  of  consumption  is  centralized 
under  the  general  storekeeper  of  the  plant. 
Among  the  more  important  items  of  expense  materials 

commonly  used  in  the  factory  may  be  enumerated  the 
following:  Coal;  fuel  oil;  fuel  gas;  lubricating  oils; 
cutting  oils  and  compounds;  naphtha  or  gasoline;  acids 
and  chemicals;  cleaning  compounds,  soaps,  etc.;  cotton 
waste;  compressed  air;  small  expense  tools;  emery  cloth 
and  paper;  shop  boxes,  barrels,  bags  and  refuse  cans; 
brooms  and  brushes ;  rope  and  steel  slings,  cables,  chains, 
etc.;  incandescent  lamps;  printed  forms;  office  supplies 
and  stationery. 
Some  of  the  materials  will  not  be  discussed  here. 

Among  these  are  coal,  fuel  gas,  fuel  oil,  lubricating  oils 
and  cutting  compounds  and  small  expense  tools. 

Naphtha,  a  common  article  of  consumption  in  factories, 
is  frequently  employed  for  cleaning  castings  and  small 
metal  parts  made  on  the  automatics  and  turret  lathes. 
This  practice  is  expensive,  and  the  total  amount  of  naph- 

tha consumed  in  shops  producing  large  numbers  of  small 
machined  parts  is  generally  large.  A  good  substitute  for 
this  method  of  cleaning  oil  from  metal  is  found  in  the 
use  of  potash  or  caustic  soda.  A  kettle  of  convenient 
size,  into  which  steam  can  be  introduced  for  keeping 
the  solution  hot,  should  be  located  in  the  department 
or  within  easy  access,  where  the  product  of  the  auto- 

matics may  be  conveyed  and  dipped  as  it  comes  from  the 
machines  or  before  it  is  delivered  to  the  stockroom  or 
assembly  floors.  It  is  also  a  quite  common  practice  for 
workmen  in  the  shops  to  use  both  naphtha  and  kerosene 
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for  general  cleaning  purposes.  Unless  some  restrictions 
are  placed  upon  the  delivery  of  these  materials  the  con- 

sumption is  apt  to  be  large.  The  matter  is  one  that 
requires  a  system  of  regulation  .so  that  these  products 
cannot  be  obtained  except  upon  the  authority  of  the  fore- man of  the  department. 

In  frequent  instances  where  the  conditions  of  manu- 
facture require  the  employment  of  naphtha  it  wiM  be 

found  that  equally  good  results  may  be  obtained  with  a 
grade  having  a  viscosity  of  approximately  55  deg.,  as 
with  some  of  the  grades  of  greater  viscosity  and  higher cost. 

Acids,  Che-aiicals,  Cleaning  Compounds 

In  nearly  all  the  big  indiistries  the  purchases  of  acids, 
chemicals  and  cleaning  compounds  usually  include  a  more 
or  less  extended  and  varied  list.  Except  in  cases  where 
a  regular  chemist  is  employed,  the  technical  information 
possessed  concerning  them  is  generally  of  a  more  or  less 
vague  and  unsatisfactoiy  character.  In  consequence  the 
manufacturer  is  sometimes  buying  more  expensive  solu- 

tions than  he  requires  for  his  work  and  not  infrequently 
employing  different  chemicals  in  various  parts  of  his 
factory  where  the  processes  and  requirements  are  some- 

what similar  and  where  the  practice  is  capable  of  some 
degree  of  simplification.  This  condition  may  be  due  in 
part  to  the  matter  being  left  to  the  judgment  and  ex- 

perience of  the  department  foi-emen  or  to  individuals 
who  have  not  given  the  subject  the  careful  study  that 
it  deserves.  Acids  for  dipping  and  cleaning  processes, 
soldering  acids  and  a  variety  of  chemicals  used  in  the 
preparation  of  metal  paints,  varnishes  and  various  kinds 
of  insulations  and  finishes  all  come  under  this  head. 

Much  valuable  work  can  often  be  accomplished  by  hav- 
ing a  skilled  chemist  conduct  investigations  and  analyses 

from  time  to  time  in  order  to  make  substitutions  that 
will  effect  a  reduction  in  cost  and  also  reduce  the  number 
of  these  items  on  the  purchasing  list.  Some  prepara- 

tions or  solutions  that  the  manufacturer  has  been  led, 
from  a  lack  of  technical  knowledge,  to  consider  it  nec- 

essary to  purchase  from  recognized  dealers  or  producers, 
often  at  a  high  cost,  can  eitlier  be  duplicated  or  com- 

pounded with  more  or  less  modification  in  the  shop  and 
give  equally  goo<l  results. 

It  is  advisable  to  provide  tlie  storekeeper  with  a  list  of 
the  names  of  foremen  authorized  to  draw  any  of  these 
materials,  so  that  orders  from  other  sources  may  be 
questioned  before  filling  and  the  consumption  confined 
strictly  to  the  classes  of  production  requiring  such  articles. 

Cleaning  compounds,  soaps,  etc.,  although  not  usually 
expensive  in  initial  cost,  are  generally  used  in  an  extrava- 

gant and  wasteful  manner  and  should  receive  attention. 
Liquid  soaps  are  less  expensive  than  those  manufactured 
in  the  form  of  bars  or  cakes  and  besides  effecting  an 
economy  in  consumption  are  without  doubt  more  sani- 

tary and  satisfactory  for  general  shop  purposes  as  well 
as  in  the  office. 

The  amount  of  cotton  waste  required  for  cleaning  ma- 
chines, tools,  etc.,  depends  largely  on  the  nature  of  the 

product  manufactured  and  the  accumulation  of  oil,  metal 
dust  or  other- substances  to  be  removed.     There' is  us- 



416 AMERICAN     MACHINIST Vol.  45,  No.  10 

ually,  ho\rever,  in  most  shops  a  lack  of  proper  control 
in  the  use  of  cotton  waste,  and  in  consequence  the  con- 

sumption is  generally  far  greater  than  conditions  war- 
rant. The  maintenance  of  machine  tools  in  good  working 

order  is  most  important,  but  this  can  be  accomplished 

without  loss  and  extravagance  if  proper  methods  of  con- 
trol are  established  in  each  department. 

A  schedule  showing  the  number  of  ounces  per  man  re- 
quired weekly  in  each  department  should  be  placed  in 

the  hands  of  the  stock  keeper  for  the  purpose  of  checking 
the  orders  given  by  the  foremen  of  the  several  shops. 
Each  foreman  should  supply  himself  once  a  week  with 
the  amount  required  to  keep  the  tools  in  his  department 
in  cleanly  condition.  The  order  placed  on  the  stock 
keeper  should  call  for  the  number  of  pounds  required 
and  should  show  the  number  of  productive  hands  in  the 
department.  The  total  amount  called  for  should  be 
based  on  the  number  of  productive  employees  multiplied 
by  the  schedule  of  ounces  per  man  per  week  allotted  to 
the  department.  In  this  manner  the  consumption  will 
fluctuate  according  to  jjroductive  conditions. 

This  plan  forms,  on  the  average,  a  very  satisfactory 
method  of  control,  as  any  increase  or  decrease  in  the 
productive  operatives  of  the  shop  naturally  affects  the 
amount  of  waste  consumed.  In  tlie  automatic  depart- 

ment or  other  sections  of  the  machine  shop  where  more 
than  one  tool  is  operated  by  an  individual  employee  the 
workman  should  be  su])plied  weekly  with  the  schedule 
allotment  in  ounces  per  man  for  each  machine,  in  order 
to  provide  for  the  extra  amount  of  cleaning  to  be  done. 

Control  of   Supplies  of  Waste 

The  foregoing  schedule  is  for  controlling  the  supply 
dra\ni  weekly  by  the  foreman  from  the  stockroom.  The 
distribution  of  this  supply  to  the  workmen  on  the  shop 
floor  will  obviously  be  governed  by  the  class  of  work  that 
each  employee  is  performing.  The  bencli  hand,  having 
to  do  only  with  clean  materials,  may  require  little  or  no 
waste,  while  the  operator  on  a  large  planer  or  boring 
mill  or  on  a  group  of  automatics  must  have  a  liberal 
supply  for  his  needs.  A  schedule  of  four  to  five  ounces 
per  productive  employee  ]3er  week  will  be  found  suffi- 

cient to  take  care  of  automatic  screw-machine  depart- 
ments, machine  shops,  etc.,  where  there  is  a  large  accum- 

ulation of  oil  and  metal  dust  con.stantly  deposited  on  the 
tools.  In  departments  devoted  chiefly  to  bench  and  as- 

sembly work,  where  there  is  practically  little  machining 
of  detail  parts  and  the  processes  are  essentially  free  from 
oils  or  foreign  matters,  the  schedule  of  consumption  may 
average  from  one-half  to  one  ounce  per  productive  em- 

ployee per  week.  In  shops  where  the  work  is  of  a  mixed 
character  two  to  three  ounces  per  man  weekly  will  be 
found  ample. 

This  system  provides  for  the  regular  cleaning  of  all 
machine  tools,  shop  cranes,  hoists,  etc.  When  new  tools 
are  installed  or  machines  are  taken  down  for  repairs  or 
special  emergencies  arise,  the  stock  keeper  should  be  in 
a  position  to  supply  the  extra  amount  of  cleaning  mate- 

rial required. 
The  use  of  colored  waste  fpr  cleaning  i)urposes  is  not 

economical  in  practice.  Although  the  colored  waste  is 
lower  in  initial  cost,  the  consum])tion  will  generally  be 
found  to  be  much  greater  than  that  of  the  white.  There 
is  a  tendency  among  workmen  to  discard  the  darker 
material  as  soon  as  it  becomes  oily  or  partly  dirty  and 

before  its  cleaning  value  has  been  fully  utilized.  With 
the  white,  under  proper  restrictions,  a  portion  of  the 
weekly  supply  is  kept  by  the  employee  for  wiping  his 
hands,  while  there  is  always  a  quantity  of  .soiled  or  partly 
worn  waste  for  cleaning  the  more  oily  and  dirty  parts 
of  the  machine:  and  the  operator  soon  learns  not  to 
discard  this  soiled  waste  until  it  is  fully  consumed. 

An  inspection  of  the  tool  cabinets  and  bench  drawers 
of  the  machine  sho])  often  reveahs  a  large  accumulation 
of  unused  waste,  which  the  workmen  have  been  allowed 
to  draw  from  the  stockroom  without  restriction  or  a 

proper  system  of  regulation.  Mucli  of  this  finds  its  way 
to  the  refuse  cans  l)efore  it  is  little  more  than  partially 
consumed,  and  this  fact  explains  why  some  manufacturers 
find  it  profitable  to  reclaim  their  waste  by  machines  for 

that  purpose.  With  a  proper  system  of  control  and  dis- 
tribution the  waste  will  be  almost  entirely  used  up  by 

the  workman,  and  tiie  small  residue  consigned  to  the 
scrap  can  will  not  possess  sufficient  value  to  make  the 
reclaiming  process  an  economic  one. 

EcoxoMu:  Use  of  Co.mpkessed  Aik 

The  cost  of  high-pressure  air  and  the  necessity  for 
economy  in  its  consum])tion  are  not  generally  appre- 

ciated in  the  shop.  It  is  of  such  common  use  in  large 
niachine-l)uilding  plants  in  oonnection  with  pneumatic 
hanuuers  and  drills  and  for  other  purpo.ses  that  the  work- 
niMu  rarely  stops  to  consider  the  large  exi)ense  incurred 
annually  in  providing  the  supply.  On  account  of  the 
number  of  ai)plications  there  is  usually  a  leakage  some- 

where, which  fails  to  receive  attention  until  the  loss  in- 
volved is  considerai)le.  So  long  as  there  is  sufficient 

pressure  for  the  work  being  done,  the  hissing  of  leaky 
connections  or  pipes  often  goes  on  indefinitely.  In  some 
cases  the  operator  will  be  observed  cleaning  the  floor 
about  his  bench  or  machine  with  the  higli-pressure  air hose. 

The  foreman  of  the  department  sjioidd  give  the  mat- 
ter his  personal  attention.  Smaller-sized  cocks  and  open- 

ings can  often  be  placed  on  the  hose  and  pipings  and 
effect  a  saving  in  the  amount  consumed.  All  leaks  in 
pipes  and  connections  should  be  repaired  at  once  when 
discovered,  and  not  neglected  until  the  volume  of  air 
escaped  has  caused  a  serious  loss.  Air  should  not  be 
left  at  full  pressure  in  the  hose  when  the  tools  are  not 

in  use.  The  foreman  should  insist  u])(>n  the  workman's 
closing  the  stop  valve  back  of  the  hose  whenever  he  leaves 
his  tool  to  engage  in  other  work.  This  practice  will  pre- 

vent loss  through  any  small  defects  or  leaky  spots  that 

may  not  have  been  discovered. 
Emeky  Cloth  and  Emeky  Papek 

Abrasive  matei'ials  are  frequently  discarded  by  the 
workman  before  they  are  fully  used  up  and  a  new  supply 
obtained  from  the  stock  keeper.  This  course  results  in 
a  greater  consumption  than  the  conditions  of  production 
normally  warrant.  ^luch  of  this  waste  can  be  prevenfed 
by  requiring  the  workman  to  bring  the  partly  worn  sheets 
to  the  foreman  or  toolroom  kee])er  for  inspection  before 
his  order  for  a  fresh  supply  is  approved. 

The  trimmings  or  corners  of  emery  sheets  from  whicli 
disks  for  the  grinders  have  been  cut  may  be  used  in  the 
painting  department  on  the  finishing  of  iron  castings. 
The  coarser  grades  are  not  suitable  for  this  purpose, 
but  all  the  scrap  from  the  finer  grades  is  of  value  anil 
can  lie  used  in  this  way  to  good  advantage. 
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The  equipment  of  boxes  and  other  receptacles  for 
storing  and  conveying  materials  in  and  about  the  shop 
represents  a  large  item  of  expense.  The  old  practice  of 

pilinu'  materials  in  heni)s  on  the  macliine  and  assembly 
floors,  to  be  scattered  and  gathered  together  again  and 
rehandled  many  times  at  great  expense,  is  no  longer  in 

vogue  in  the  modem  well-managed  shop.  Nearly  all 
materials,  with  the  exception  of  largo  heavy  castings, 
should  be  placed  in  boxes  or  on  trays  or  platforms  and 
conveyed  with  uptodate  electric  or  elevating  trucks  from 
one  point  to  another  about  the  factory. 

It  is  advisable  to  have  the  equipment  of  boxes,  whether 
of  wood  or  metal,  so  constructed  tliat  several  sizes  may 
be  shunted  together  and  stacked  in  a  limited  space  when 
not  in  use.  Unless  this  is  done,  the  floor  will  frequently 
be  cluttered  with  empty  boxes,  and  much  valuable  space 

needed  for  otiier  puqioses  will  l)e  occupied.  Bo.xes  con- 

structed in  this  way  also  oc-(U])y  much  less  space  on  cars 
and  trucks  in  the  return  transit  to  departments  from 

which  they  were  originally  sent  containing  materials. 
-Metal  lioxes  are  stronger  and  more  durable  than  wood 

and  are  more  economical  in  the  long  run.  The  wooden 
boxes  are  easily  splintered  and  broken  in  handling  when 

heavily  loaded,  and  once  in  this  condition  they  rapidly 
find  their  way  to  the  scrap  heap  or  destructor  plant. 

The  su])i)ly,  bccaiise  of  this  fact,  requires  constant  re- 
newal. Where  special  sizes  are  made  for  an  individual 

shop,  they  should  be  marked  with  the  building  or  de- 
partment number  in  order  that  they  may  be  readily  iden- 

tified and  rdurned. 

Boxes  in  which  incoming  raw  materials  have  been  re- 
ceived should  not  be  destroyed,  as  is  a  quite  common 

practice  in  many  shops.  If  in  good  condition  these  boxes 
are  always  valuable  for  storing  odd  lots  of  materials  or 
for  transferring  articles  from  one  point  of  the  factory 

to  another.  "The  same  is  true  of  barrels.  The  heavy 
barrels  in  which  oils  or  chemicals  have  been  received  are 

good  receptacles  for  chips  and  turnings  in  the  small  shop 
or  in  the  machine  sections  of  the  larger  factory,  where 

the  accumulation  is  not  sufficient  to  require  steel  boxes 

specially  made  for  handling  this  scrap  with  the  shop 

crane.  The  lighter  barrels  serve  a  good  purpose  in  ship- 

ping scrap  wire,  miscellaneous  metals  and  other  mate- 
rials of  little  weight.  Metal  oil  barrels  are  excellent 

scrap  retainers  and  last  a  long  period  with  slight  re- 

pairs. 
Thei-e  is  scarcely  anything  in  the  shape  of  barrel  or 

box  coming  into  the  factory  that  cannot  be  put  into  serv- 
ice, if  in  reasonably  good  condition  on  receipt  and  its 

usefulness  is  not  destroyed  in  the  process  of  unpacking. 

Bags,  if  in  good  condition,  can  often  be  returned  to 

the  shipper  and  credit  therefor  obtained,  or  they  can  be 
put  to  some  valuable  purpose  in  the  shop. 

Refuse  cans  should  always  be  made  of  good  strong 
metal,  which  increases  the  life  of  the  can  sufficiently  to 

make  up  for  the  little  additional  cost.  If  made  of  No. 

Hi  gage  material  with  a  Vs-in.  steel  band  around  the 

top,  a  receptacle  giving  very  durable  service  is  insured. 

It  is  poor  economy  to  purchase  receptacles  made  of  the 
tliinner  sheet  metals,  which  are  usually  corrugated  to 

make  up  the  strength  lost  by  use  of  these  materials.  They 
will  not  stand  the  rough  usage  of  the  shop  and  wear 
Dut  rapidly. 

There  is  always  an  opportunity  to  effect  some  saving 

in  the  consumption  of  brooms  and  brushes.     The  work- 

men discard  both  articles  before  their  full  value  has  been 

utilized,  unless  some  method  of  control  is  established. 
The  worn-out  utensil  should  be  returned  to  the  stock 

keeper  when  the  workman  presents  his  order  for  a  new 
one.  After  a  little  experience  he  will  learn  that  a  new 
broom  or  brush  cannot  be  obtained  until  the  old  one 
has  become  unfit  for  further  efficient  service. 

The  most  practii'al  style  and  quality  of  broom  will  de- 
])end  on  the  work  to  be  done.  Nearly  every  fatitory  has 

use  for  at  least  three  styles — the  coarse-fiber  push  broom, 
the  hair  broom  and  the  conmion  corn  broom.  All  are 

useful  in  one  section  or  another  of  the  shop. 
Paint  brushes  that  ha\e  become  too  much  worn  for 

the  finer  grades  of  work  are  still  serviceable  for  rougli 

painting,  either  on  castings  or  (m  the  various  repair  jobs 
about  the  shop  dejtartments  and  buildings  of  the  plant. 
All  brushes  should  be  returned  to  the  store  keeper  when 

unfit  for  further  use  on  a  given  class  of  work,  to  be- 
sorted,  inspected  and  icain  given  out  where  they  will 
be  of  service.  Dust  and  file  brushes  should  be  controlled 

in  the  same  manner  as  other  ex])ense  tools  and  the  worn- 
out  brush  always  returned  to  the  store  keeper  before  a 
new  one  is  given  out. 

An  inspection  of  the  list  of  i)nishes  purchased  will 
often  reveal  the  fact  that  the  foremen  or  workmen  are 

calling  for  brushes  of  a  i)etter  grade  than  the  class  of 
work  to  be  done  demands.  Tlie  list  should  be  checkeil 

over  from  time  to  time  and  the  practice  as  to  grades 

authorized  for  various  jobs  in  the  shop  definitely  estab- lished. 

Slings,  Hoistixg  Cables,  Chains 

Rope  slings,  cliains  and  hoisting  cables  constitute  a 
large  item  of  expense  in  all  manufacturing  plants  of  any 

considerable  proportions.  The  class  of  help  usually  em- 
ployed in  handling  these  materials  renders  it  impossible 

entirely  to  avoid  cuts  and  breakages,  and  notwithstand- 
ing the  care  exercised  on  the  part  of  the  foreman  in 

directing  the  use  of  pads  or  other  means  of  protection 
the  consumption  is  necessarily  large.  The  careless  crane 

operator  who  starts  and  stops  too  quickly,  lifts  loads  side- 
wise  or  runs  cables  up  too  high  on  the  drum  is  sure  to 

work  disastrous  results,  while  the  crane  follower  who  puts 
his  hook  through  chain  links  or  neglects  thoroughly  to 

protect  his  slings  from  sharp  edges  vriW  add  his  share 
to  the  sum  total  of  expense  and  loss. 

New  rope  slings  that  have  been  cut  can  frequently  be 
made  into  shorter  lengths  and  save  a  portion  of  the  loss. 
Steel  cables  that  have  been  taken  from  elevators  or  cranes 

can,  after  proper  tests  have  been  applied,  be  converted 

into  slings.  They  make  an  excellent  and  durable  sub- 
stitute for  rope,  will  last  from  eight  to  ten  times  as  long 

and  unquestionably  result  in  practical  economy  wherever 
used.  They  are  also  clieaper  in  cost  than  chains,  and 
on  certain  kinds  of  work  give  better  service.  Wliere 

chains  are  employed  to  any  great  extent,  the  labor  of  fre- 
quent welding  and  annealing  involves  a  large  expendi- 

ture annually.  The  manufacturer  who  makes  a  practice 

of  discarding  partly  worn  steel  crane  or  elevator  cables 
and  sending  them  to  the  scrap  heap  will  find  it  to  his 

advantare  to  have  the  greater  percentage  of  thein  re- 
tested  and  converted  into  slings.  As  in  the  case  of  rope, 
all  loads  will  necessarily  be  handled  with  a  margin  of 

safety,  and  the  fact  that  the  cables  have  previously  been 
in  use  is  an  element  of  little  importance,  if  they  are 
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properly  tested.  The  economy  of  purchasing  new  steel 
fable  for  this  ])urposo  can  also  hardly  be  questioned. 
Iron  cable  will  be  found  impracticable  as  a  substitute  for 
rope  slings  for  evident  reasons. 

It  is  an  excellent  plan,  where  the  number  of  elevators 
and  cranes  is  sufficiently  large,  to  draw  all  the  supply 
of  steel  slings  from  this  source,  as  far  as  possible,  as 
this  insures  frequent  renewal  on  the  elevators  and  cranes 
and  thus  provides  the  maxinuim  of  strength  and  safety 
at  all  times.  A  section  that  is  becoming  slightly  worn 
or  cut  on  an  elevator  cable  can  be  removed,  leaving  the 
remainder  practically  as  good  as  new  for  slings. 

CiVRE  AND  Use  of  Ikcandescent  Lamps 

The  care  and  use  of  incandescent  lamps  should  receive 

the  foreman's  attention.  The  careless  workman  repeat- 
edly breaks  his  lamp  when  working  about  large  castings 

where  it  is  necessary  that  the  interior  spaces  be  illumined 

or  by  leaving  it  lying  unprotected  on  the  bench  or  ma- 
chine. All  lamps  attached  to  leads  should  be  protected 

by  wire  guards  of  a  pattern  that  will  protect  the  bulb 

from  breakage  imder  severe  conditions.  Most  of  the  de- 
struction of  lamps  due  to  carelessness  can  be  prevented 

by  compelling  the  workman  to  return  the  broken  stub  to 

the  stockroom  with  an  order  approved  by  the  head  fore- 
man of  the  department,  liefore  being  given  a  new  lamp. 

Even  the  most  thoughtless  workman  does  not  like  to 
liave  his  slackness  of  hal)it  in  his  work  brought  to  the 
attention  of  the  executi\e  head.  It  is  not  sufficient  to 

have  these  orders  approved  by  subforemen  or  bosses. 
Tliese  iinder  overseers  are  often  not  good  disciplinarians 
and  frequently  pass  orders  for  replacements  of  tools  and 
materials  destroyed  througli  carelessness  or  incompetency 
on  tlie  part  of  the  employee,  on  which  some  action  should 
be  taken.  If  the  workman  is  com])elled  to  go  personally 
to  the  head  of  the  department  and  exhibit  the  results 
of  his  destnictive  habits,  he  soon  Ijegins  to  mend  his 
ways  and  use  his  tools  and  materials  with  greater  care. 

In  electrical  establishments  thd  filaments  of  lamps  are 
often  broken  by  overloads  when  running  tests,  and  the 
long  hours  in  factories  operating  continuously  overtime 
or  Avith  night  shifts  tend  to  increase  the  consumption. 
It  is  safe  to  assume,  however,  that  fully  25  per  cent,  of 
the  lamps  purchased  in  most  factories  are  l)roken  from 
one  unnecessary  cause  or  another.  Practically  all  this 
waste  can  be  eliminated  by  the  adoption  of  some  method 
of  protection  and  control. 

Phinted  Forms,  Office  Supplies  and  Stationery 

No  subject  involving  the  minor  expenditures  of  the 
factory  is  more  worthy  of  attention  than  the  item  of 
supplies  and  stationery  for  office  consumption.  Waste 
and  extravagance  in  the  nse  of  these  materials  are  com- 

mon to  nearly  every  office,  whether  state,  municipal  or 
industrial.  In  ferge  industries  the  yearly  cost  for  these 
articles  often  reaches  a  bigger  sum  than  many  of  the  ex- 

pense materials  consumed  directly  within  the  shop.  One 
reason  for  this  is  found  in  the  employment  of  modern 

6}"stems  of  record  and  accounting,  requiring  a  multiplicity 
of  printed  forms  and  blanks  of  various  kinds.  Another 
reason,  and  a  vital  one,  is  lack  of  proper  control  in  the 
distribution  and  use  of  such  supplies. 

Correspondence  paper  with  official  printed  headings  is 

often  taken  for  ordinai'y  office-routine  correspondence  be- 
tween departments,  and  more  often  than  otherwise  the 

full-sized  official  letter  sheet  is  used  for  brief  notes  where 
a  half-letter  size  of  plain  pad  paper  would  answer  the 
purpose  equally  well.  Thoughtless  clerks  will  he  found 
doing  on  printed  blanks  the  pencil  figuring  for  which 
plain  pads  are  provided.  Expensive  bindings  fire  or- 

dered on  accounting  and  office  records,  which  are  gener- 
ally closed  with  the  current  year  and  stored  in  the  vaults. 

In  many  cases  less  expensive  and  durable  bindings  could 
be  substituted  to  good  advantage.  New  forms,  also,  are 
often  devised  for  various  sections  of  the  oifice  or  factory 
departments,  but  possess  little  or  no  value  and  merely 
tend  to  increase  the  expenditures.  In  this  manner  there 
is  set  up  an  extravagant  and  expensive  routine  that  it 
requires  much  patient  labor  eventually  to  break  down. 

It  is  good  practice  to  have  some  competent  person  go 
over  all  printed  forms  periodically  and  eliminate  those 
that  are  essentially  alike  in  most  details  and  serve  sim- 

ilar purposes  in  different  sections  of  the  office  or  sliop. 
It  is  a  hobby  with  some  persons  to  suggest  new  forms, 
for  wliicli  they  easily  secure  approval.  The  process  of 
elimination  needs  to  be  a  continuous  one. 

Remailing  envelopes  are  in  use  in  many  industries  at 
the  present  time.  They  serve  a  good  purpose  where  the 
volume  of  correspondence  between  two  or  more  depart- 

ments is  considerable,  and  they  effect  an  economy  in  the 
consumption. 

The  control  of  office  supplies  and  stationery  requires  a 
well-established  system.  Numerous  special  so-called  time- 
saving  articles  and  devices  creep  into  the  list  of  pur- 

chases. Jlost  of  them  serve  no  practical  purpose,  their 
employment  being  due  chiefly  to  individual  opinion  as 
to  their  value. 

List  of  Standard  Office  Supplies 

It  is  well  to  provide  each  office  with  a  printed  list  of 

such  supplies  as  are  considered  necessary,  with  instruc- 
tions that  the  items  standardized  must  be  employed  in 

regular  practice.  This  method  eliminates  many  pur- 
chases of  unnecessary  items.  In  addition,  a  printed  form 

or  blueprint  giving  a  list  of  the  various  principal  office 
supplies  in  common  use  and  having  a  column  for  the 
montlis  of  the  year,  together  with  spaces  imder  each 
caption  in  which  to  enter  the  number  of  any  given  item 
withdrawn  during  the  month,  should  l)e  placed  in  each 

office.  The  employee's  name  should  be  entered  in  the 
upper  right  corner  of  the  sheet  and  a  sufficient  number 
of  sheets  provided  to  cover  all  the  clerks  of  the  depart- 

ment. It  is  well  to  place  the  forms  in  a  substantial 
binder,  as  this  record  will  be  in  frequent  use  throughout 
the  year  and  should  be  inspected  from  time  to  time  by 

the  executive  head  of  the  dejjartment.  When  an  em- 
ployee draws  any  of  the  items  of  supplies,  the  person 

in  charge  of  the  stock  in  the  department  makes  an  entry 
(a  simple  dot  being  all  that  is  necessary)  in  the  proper 

colunm  opposite  the  month  in  which  tlie  article  was  witii- 
drawn.  At  the  end  of  the  month  each  sheet  shows  the 

number  or  amount  of  each  kind  of  supply  used  by  the 

employee  whose  name  it  bears. 
The  clerical  labor  necessary  to  maintain  the  record  is 

negligible,  wliile  mudi  value  .lies  in  the  moral  effect 
of  its  publicity.  The  wasteful  clerk  soon  learns  from  his 
foreman  that  he  is  using  a  far  greater  amount  of  supplies 

monthly  than  his  fellow-workmen  on  the  same  or  sim- 
ilar classes  of  work.  His  knowledge  that  the  record  is 

constantly  being  inspected  by  his  chief  acts  automaticallv 
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as  a  restraint  upon  his  wastefulness.  A  noticeable  re- 
duction in  the  total  consumption  of  these  materials  in 

tlie  department  immediately  begins,  which  in  the  final 
analysis  will  usually  not  be  less  than  25  per  cent,  of  the 
oricrinal  purchases. 

Tlie  cost  of  office  supplies  and  stationery  per  employee 
should  be  compiled  monthly  or  for  longer  periods.  This 
record  Avill  ser\e  a  valuable  purpose  in  cheeking  waste. 
In  commercial,  accounting  and  production  offices  the  cost 
per  employee  per  month  (excluding  printed  forms) 
should  not  exceed  $1..50  under  average  normal  conditions; 
and  in  general,  it  should  be  lower  than  this  figure.  In 

shop  department  offices  supplies  are  needed  by  the  fore- 
man and  his  assistants  in  addition  to  those  regularly 

doing  clerical  work.  In  these  offices  the  average  cost  may 
reach  6.5c.  per  employee  per  month.  In  frequent  instances 
it  will  not  exceed  40  to  50c.  per  employee,  depending  to 
some  degree  on  the  conditions  of  manufacture  and  the 
amount  of  clerical  routine  that  has  been  built  up. 

The  main  stocks  of  office  supplies  should  be  kept  in  a 

central  stockroom,  only  small  stocks  being  kept  in  in- 
dividual offices  or  departments.  This  is  true,  also,  in 

reference  to  printed  forms  in  general  use  in  the  shop. 
If  these  forms  are  kept  in  any  quantity  in  individual 
offices,  large  accumulations  will  usually  be  found  on  hand 
when  the  forms  are  changed  and  the  present  stocks  are 
set  aside.  There  is  always  a  tendency  to  order  larger 
quantities  of  both  printed  forms  and  supplies  than  are 
required  for  present  needs,  and  it  is  therefore  advisable 
to  concentrate  the  stocks  in  one  stockroom  under  one 
controlling  head. 

Telegram,  Telephone  and  Express  Charges 

Unless  proper  check  and  censorship  are  kept  on  the 
telegram,  telephone  and  express  charges,  the  expenditures 
mount  up  to  a  large  sum  during  the  year.  There  is 
always  a  tendency  on  the  part  of  customers  to  demand 
answers  by  wire  or  phone  to  communications  regarding 

requisitions  which  in  many  instances  are  relatively  un- 
important and  where  an  answer  by  letter  would  reach 

the  customer  within  a  few  hours.  Often  these  telegrams 
come  to  the  local  factory  during  the  middle  or  latter 
part  of  the  day  and  involve  some  little  time  to  look  up 
the  necessary  data  for  reply.  It  usually  follows  in  these 
cases  that  the  message  to  the  customer  is  not  sent  out 
until  toward  the  close  of  office  hours  and  therefore  is 

not  delivered  at  his  place  of  business  until  the  following 
day.  Within  reasonable  limits  of  distance  a  reply  by 
letter,  promptly  mailed,  would  reach  its  destination  and 
be  placed  in  his  hands  at  about  the  same  time. 

The  answering  of  these  communications  by  telegraph 
or  telephone  should  not  be  left  to  the  discretion  of  clerks, 
but  should  l)e  referred  to  the  executive  head  of  the  de- 
))artment  for  approval.  This  practice  will  eliminate  a 
considerable  percentage  of  the  expense. 

In  like  manner  the  ordering  of  raw  materials  from 

outside  producers  by  telegraph  and  telephone  and  re- 
quests to  hurry  materials,  as  well  as  requests  to  ship 

by  express,  should  be  censored  by  some  person  competent 
to  judge  of  the  urgency  of  each  individual  case.  It  will 

verj-  frequently  lie  found  that  the  necessity  for  these 
expenditures  lies  in  the  fact  that  the  orders  for  raw 
materials  have  not  been  promptly  placed,  due  to  one 
cause  or  another.     The  responsibility  for  delay  may  lie 

in  the  engineering,  commercial  or  production  offices,  hut 
it  frequently  develops  that  the  reason  for  the  delay  is 
without  valid  excuse. 

It  is  good  practice  to  have  regular  monthly  reports  of 
these  charges  prepared  and  submitted  to  the  proper 
executive  heads  for  their  investigation.  This  form  of  pu)> 
licity  will,  in  general,  have  a  salutary  effect  in  reducing 
the  total  amount  expended. 

Monthly  Reports  of  Expense  Materials 

Regular  monthly  reports  of  the  various  expense  mate- 
rials delivered  to  the  several  shop  departments  should 

be  issued  by  the  central  storekeeper.  These  reports 

should  be  forwarded  to  the  department  of  economy  oi' 
in  the  case  of  small  factories  to  the  superintendent  for 
investigation  and  criticism.  Each  foreman  should  be 
furnished  with  copies  of  the  record  of  materials  drawn  for 
consumption  in  his  shop.  This  keeps  him  posted  each 
month  on  the  amount  of  these  materials  his  men  are using. 

An  investigation  into  the  quantity  of  any  given  expense 
material,  such  as  cotton  waste,  lubricating  oils,  etc.,  con- 

sumed in  one  department  as  compared  with  another  will 
reveal  the  fact  that  the  amount  consumed  per  employee 
on  similar  classes  of  work  or  under  similar  conditions 

is  far  greater  in  one  instance  than  in  the  other.  State- 
ments issued  at  frequent  intervals  showing  the  compara- 

tive rate  of  consumption  in  the  various  departments  will 
invariably  result  in  more  economic  practices  in  those 
departments  which  show  high.  AVlien  a  proper  basis  of 
distribution  is  established,  the  foreman  will  draw  from 
the  general  storehouse  or  the  departmental  stockroom  a 

supply  commensurate  with  and  governed  by  the  manufac- 
turing conditions  and  the  number  of  productive  employees 

under  his  charge.  His  organization  record,  which  in 
addition  to  expense  employees  also  shows  the  total  num- 

ber of  productive  employees  from  month  to  month,  fui'- 
nishes  him  with  a  ready  reference  in  placing  orders  with 
the  stock  keeper  for  the  stock  of  certain  kinds  of  supplies 
for  his  department. 

The  value  of  publicity  in  all  matters  of  economy  can- 
not be  too  strongly  emphasized.  As  soon  as  a  forenum 

learns  that  the  operating  expenses  of  his  shop  are  being 
regularly  scrutinized  and  compared  with  those  of  other 

shops  doing  similar  classes  of  productive  work,  he  is  in- 
stigated to  take  a  ])ersonal  interest  in  the  economic  con- 

duct of  his  department.  He  will  begin  to  study  into 

matters  more  deeply  than  he  has  previously  been  accus- 
tomed to  do.  In  the  same  way,  with  careful  teaching 

and  explanation,  he  can  extend  this  influence  among  all 

his  employees,  thus  giving  them  an  intelligent  under- 
.standing  of  the  importance  of  practicing  economy  in  the 
regular  performance  of  their  tasks.  The  result  will  be 
a  higher  degree  of  efficiency  throughout  the  factory  as  a 
whole. 

Complete  lists  of  all  expense  materials  purchased 
should  be  prepared  at  least  once  a  year.  An  analysis 

of  quantity,  cost  and  purpose  to  which  each  class  of 
material  is  devoted  will  be  found  of  great  advantage. 

Such  analyses  often  develop  the  fact  that  substitutions 
can  in  many  instances  be  made  or  materials  of  lower  cost 
be  more  generally  adopted,  while  the  use  of  some  that 
have  been  considered  by  the  foreman  as  necessary  in  his 

work  may  be  discontinued. 
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Every  factor}^  engaged  on  fuse  work  or  making  a 
.similar  product  is  deeply  interested  in  the  question  of 

gages.  This  matter  is  so  closely  tied  up  with  the 

acceptance  of  the  output  that  it  becomes  doubly  im- 
portant, not  only  to  have  the  work  fit  the  gages  used, 

but  to  be  sure  that  these  gages  correspond  with  the  gages 

by  which  the  articles  will  be  finally  inspected.  The 
master-gage  situation  is  not  all  that  can  be  desired  in 
Kome  instances. 

Plug  and  ring  gages  soon  wear  when  they  are  being 

used  on  thousands  of  ])ieces,  even  of  such  materials  a.* 
bronze  and  aluminum.     Plug  gages  can  be  made  of  extra 

/,V.v.-.-.-.v.-.-. ;  -.t'.-.w 
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bronze  or  aluminum,  there  has  been  no  difficulty  in 

securing  excellent  results  from  the  small  carbon  drills. 
One  of  the  difficiilt  pieces  is  the  long  hole  in  the  graze 

pellet.  This  is  only  0.0.5  in.  in  diameter  and  about 

1%  in.  long.  After  trj'ing  elaborate  fixtures,  these  holes 
are  now  being  drilled  in  a  simple  jig  that  starts  the 

drill  central  with  the  stem  and  allows  the  pellet  to  be 

held  principally  in  the  fingers  during  the  drilling. 
This  method  enables  the  operator  to  revolve  the  pellet 

during  the  drilling  operation  and  to  feel  any  tendency 

to  catch.  In  this  way  it  removes  the  likelihood  of  drill 
breakage  and  also  insures  high  production.  The  length 

of  the  hole  being  so  long  in  comparison  with  the  drill 
diameter  makes  it  necessary  to  clear  the  chi]).s  by  removing 

the  drill  frequently,  sometimes  15  to  20  times  during 
the  drilling  of  one  hole.  In  spite  of  this  an  expert 

operator  will  drill  from  60  to  100  of  these  holes  ])er 
hour. 

In  most  cases  the  use  of  wholly  automatic  screw 
machines  has  been  found  inadvisable,  owing  to  the 

extremely  close  shoulder  limits  of  the  fuse  bodies.  They 
are  in  most  cases  being  roughed  out  on  the  automatics 
and  finished  on  hand  screw  machines.  E.xtreme  care 

in  tooling  makes  it  possil)le  to  do  this  work  on  the 
automatics,  but  it  is  not  usually  considered  advisable 
to  do  so. 

One  of  the  great  drawbacks  in  some  instances  is  the 
unfortunate  fact  that  machines  imilt  during  the  last  year 
liave  often  been  so  much  out  of  line  that  they  could 

not  be  depended  on  for  accurate  work  until  the  spindle 
bearing  had  been  i)roperly  scrajjcd  in  and  lined  up.  This 
fiiiiin"'  has  been  all  too  common  and  has  caused  much 

dclav  in  beginning  to  make  suitable  deliveries  on  fuses. 

In  the  plant  of  the  Dayton  Pipe  Coui>ling  Co.,  Dayton, 

(^hio,  a  long  sloping  trough  is  placed  l)etweeu  the  rows 
(if  lathes  as  shown  at  A.     AVlien  an  operator  completes 

length  and  the  end  cut  off  as  it  wears  down.  \\  ith  the 

ring  gage,  the  wear  takes  place  at  the  outer  end  uml  in  tlic 

case  of  the  solid  gage  destroys  its  usefulness.  An  adjusta- 
ble ring  thread  gage  is  sometimes  restored  to  usefulness 

by  making  a  short  bronze  lap,  as  shown  in  Fig.  1,  and 

lapping  the  central  portion  of  the  gage  to  the  same  size 
as  the  end,  closing  the  Whole  gage  to  the  projier  size. 

For  gaging  internal  threads  the  form  of  fluted  gage 

seen  in  Fig.  2  has  been  found  useful  in  many  cases.  It  is 
made  with  a  long  threaded  portion,  so  that  the  end  may  be 
cut  off  as  it  wears,  the  same  as  in  the  regular  ))lug 

gage.  The  flutes,  however,  enable  the  sto])  collar  to  be 
accurately  located  for  depth,  serving  the  double  ])ur])ose 

of  gaging  the  diameter  and  the  length  of  the  tlireaded 
portion,  or  the  distance  between  the  inner  and  the  outer 
shoulders. 

Objections  may  be  made  to  the  possible  warping  of 

the  long  gage  in  hardening;  but- wheji  we  remember  that 
only  a  short  portion  of  it  is  being  tised  for  gaging 
purposes,  it  will  be  seen  that  this  becomes  negligible, 
just  as  in  the  case  of  a  short  plug. 
Many  shops  seem  to  have  found  carbon  drills  best 

for  all  work  below  i/g  in.  In  other  words,  the  carbon 
drills  will  stand  any  speed  that  can  be  given  them  up 

to   y^   in.    in   diameter.      As   most  of  the  fuse  work  is 

SHKLL    TliOLUll    Cli.NVi;'HiR 

his  work  on  a  ;5-in.  shell  he  places  it  in  the  trough  from 

where  it  rolls  down  opposite  the  machine  where  the  next 

operation  is  to  be  done.  The  last  operator  lets  it  roll 

on  down  to  the  inspector's  bench  shown  in  the  foreground. 
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.IfH ritisln  Timme  Funse 

I5y   Fi(i:i)  H.  Colvin 

Si'XOPSIS — Tlic  n'iiiai)iinfj  upemiioitu  are  taken 
up  in  this  installment  of  the  series  and  deal  prin- 

cipally vith  the  tools  and  gages  used  on  the  body 
and  graduated  ring.  Some  of  the  work  is  of  an 

extremelij  refined  nature  and  the  tools  developed  to 

■insure  the  necessary  accuracy  and  high  rale  of  pro- 
duction are  noteivorthy. 

Details  of  the  grii(hiaU>(l  i-iug  are  shown  in  Fig.  1-3 
while  the  casting  aiul  the  rough-turned  ring  appear  in 
Fig.  12.  The  ring  is  finished  after  being  screwed  on  the 
body.  The  tools  for  making  the  ring  are  illustrated  in 

Fig.  11.  Screwing  the  ring  in  place  forms  the  eleventh 

operation,  the  ring  and  body  being  considered  as  one  piece. 

After  the  graduated  ring  has  been  screwed  solidly  into 
place,  the  next  two  steps  are  the  drilling  and  tajjping  for 

finally  being  used.  The  first  is  very  ingeniously  designed, 
on  the  body  A,  which  holds  the  fuse  body  and  carries  the 
drilling  bushing  //.  This  body  is  fastened  to  the  base 
by  the  screws  shown.  Uprights  C  and  D  slide  in  the 
base    beneath    the    body ;    under    control    of    the    wire 
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FIG.   11.     TOOLS  FOR  MAKING  THE  GRADUATED  RING 'RCJDUCTION,  30  PER  HR. 

A.    first    cutter    for    boring    rings;    B,    flniaiiing    reamer:    C    and   D.  new  forms  of  boring  tools  for  rings;  E,  tap  for  graduating 
ring;  F,  reamer  for  graduating  ring;  G,  chasing  tool  for  graduating  ring;  H,  thread  diameter  Inside  graduated  ring 

the  threaded  plug  which  keeps  the  ring  from  turning.  rope  E  and  the  spring  F.     This  spring  tends  to  pull  the 
Figs.    14   and    15    are   of   interest   as    comparing   the  upright  in  the  direction  of  the  arrow,  and  when  allowed 

drilling   jig  originally   designed   and    the   one   which    is  to  do  so  moves  the  upright /^  away  from  the  fuse  body  and 

<^evious  installment  appeared  on  pase  367.  the  ejt'ctor  G  puslies  it  Out  SO  as  to  be  I'eadily  removed. 
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Tiiis  leaves  the  jig  clear,  ready  for  another  body  to  l)e 
put  in  place.  The  rope  E  is  connected  with  a  foot  treadle 
which  is  then  pressed  by  the  operator.  This  com])resses 
the  spring  F  and  holds  the  body  in  place  in  the  Jig  by 
means  of  the  upright  D. 

While  this  is  very  cleverly  designed  and  worked  as 

planned,  it  has  been  found  more  satisfactory  on  the  small 

Recessed  and 

k   ZZZz'±0.008'    -     H      Cohnd  Red. 

FIG.    13.       TiilO    UliADUATED    RING    IN    DETAIL 

niacliines  employed  for  drilling  this  hole  to  use  a  simpler 
form  of  jig,  as  shown  in  Fig.  15.  This  consists  simply 
of  a  square  Iwdy  into  which  the  fuse  body  is  drawn  by 
means  of  a  nut  on  the  small  end  of  the  stem,  and  the  hole 

drilled  in  the  regular  way.  It  is  simply  one  of  the 

manj'  cases  Avhere  extreme  simplicity 
has  proved  best  in  tlie  long  run.  An 
interesting  feature  of  the  jigs  for 
holding  the  fuse  body  for  drilling  is 
the  use  of  hardened  steel  pins  for 

locating  the  body  from  the  serrated 
platform.  Four  pins  are  used,  these 
being  assendiled  in  position.  These 
do  not  retain  chips  and  make  it  easier 

to  keep  the  jig  in  working  condition. 
The  tapping  is  done  without  a  fixture 
by  means  of  a  small  friction  tapper 

built  by  the  Eickert-Shafer  Co.,  of 
P]rie,  Penn.  After  the  tapping, 
threaded  brass  rods  are  screwed 

through  the  ring  into  the  ijody  and 
twisted  off.  The  body  then  goes  to 
a  hand  screw  machine  or  bench  lathe, 

as  the  case  may  be,  and  lias  the  out- 
side of  the  ring  turned  in  oi)eratioii 

14,  by  the  tool  shown  in  Fig.  10. 
Next  comes  the  facing  of  the  under 

side  of  the  brass  rings.  Fig.  17  show- 

ing the  tool  and  gages  used  in  connec- 
tion with  this,  operation  15.  This  is 

done  on  a  hand  screw  machine  and  is 

one  of  the  particular  jobs  in  making 
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PRODUCTION, FIG.    16.    TURNING   OUTSIDE   OF   RING. 
30  PER  HR. 

A,   circular   forming   tool   for   Riaduated   ring;    B,   angle   gage; 
C,   low   diameter   of   ring   and   platform 
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TOOLS  AND  GAGES  FOR  FACING  UNDER  SIDE 
OF    RING 

A,  facing  tool  for  under  side  of  ring;  B.  depth  of  recess  under 
brass  collar;  C.  diameter  and  shape  of  recess 
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FIG.  18.    FIXTURE,  TOOLS  AND  GAGES  FOR  MILLING  KEY  SLOTS. 
PRODUCTION,  100  PER  HR. 

A,  holder  for  milling  ring;  B,  routing  cutter  for   key  slot;  C,  position  of  key  slot 
from  magazine  hole;  D,  depth  of  key  slot;  E,  length  of  key  slot 
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FIG.  20.     FIXTURE  AND  GAGES  FOR  DRILLING  PLATFORM 
HOLES.      PRODUCTION,    100    PER   HR. 

Jig  for  drilling;  platform  hole:  diameter  and  depth  gage  for 
tilatforiii  hole 

FIG.    21.    JIGS  AND  GAGES   FOR   DRILLING  MAGAZINE 
HOLES.     PRODUCTION,  100  PER  HR. 

B,   diameter  of  magazine   hole;   C,   angle   of 
magazine  hole 
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FIG.  19.  CUTTER  .AND  GAGES  FOR  FLASH -HOI.E  RECESS.   PRODUCTION.  90  PER  HR. 
A,  milling  cutter  for   undercut    in   H.ush   hole;  B,   width   of  undercut   at   top   of   fla.ih   hole:   C.   distance    from    top   of  stem 

to  undercut;  D,  depth  of  undercut 
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FIG.  22.    JIGS  AND  G.\GES  FOR  DRILLING   FLASH   HOLE.      PRODUCTION.    100    PKK   HR. 

A,   Jig-  for   flash   hole:   B,   diameter   of   flash   hole   in   .■stem;   C,  position  of  flash  hole  in  stem 

the  fuse.  Fig.  18  sliows  the  fi.xtmv.  the  rotitiii";  tool 
and  the  gages  used  in  milling  the  key  slot  in  the  ring,  as 
shown  in  operation  16.  This  is  later  used  in  determining 
the  position  of  the  hole  through  the  platform  which 
connects  with  the  magazine  inside  tlie  large  end  of  the 
body. 

The  recess  in  the  stem,  which  later  forms  the  connect- 
ing passage  with  the  flash  hole,  is  cut  in  a  Burke  hand 

miller,  ;is  shown  in  operation  t<.  The  miliiug  <-utter 
and  gages  for  this  are  illustrated  in  Fig.  13.  The.* 
recesses  are  cut  very  raf>idly  and,  in  common  with  all 

o]>erations  which  follow  operation  1(>,  the  Ijody  is  p<)si- 
tioued  hy  the  key  slot  already  mentioned.  This  is  ])ar- 
ticularly  true  in  operation  18.  in  whicii  the  platform  hole 
is  drilled  in  the  jig  sho\vn  in  Fig.  20.  As  can  l»e  .seen. 
the  center  line  of  the  hole  is   I  doir.  ?  min.  .'^O  jcc.  frmn 
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the  center  of  the  key  slot.    The  gages  are  also  shown  in      WorM   Hol^eir  fotf  IB^JPS'nia^  DisRs 
the  ̂ ^anle  figure 

Drilling  the  hole  through  from  the  side  of  the  plat- 
form hole  to  the  magazine  is  done  in  operation  19  and  in 

the  fixture  shown  in  Fig.  21.  Originally,  a  spring  con- 
trol sliding  fixture  similar  to  that  shown  in  Fig.  14  was 

FIG.   23.    GAGES  KOIi  GRADUATION  OF  RING 

By  Earl  F.  Biuusall 

In  the  course  of  a  season's  work  T  ha\e  a  large  number 
of  notched  disks  to  file  and  finish  with  emerv  cloth.     I 
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FIG.  24.    TOOLS  AND  GAGES  FOR  NECKING  THE  STEM 
A,  necking  tool  for  stem;  B.  diameter  of  recess  behind  thread 

on  stem 
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FIG.    2.'-).     PUNCH  AND  GAGE   FOR   BASK   LINE 

designed  for  this  work.  In  common  with  the  other, 
however,  it  was  found  that  the  simpler  form  of  jig  here 

shown  was  best  adapted  for  the  machines  and  the  oper- 
ators by  which  this  work  was  performed.  Tlie  gages  are 

al.so  shown  in  the  same  figure. 
The  flash  hole,  which  is  drilled  through  the  stem  of 

the  body  into  the  recess  sho^\^l  in  Fig.  16,  constitutes 
(i])eration  19.  The  fixture  and  gages  for  this  are  shown 
in  Fig.  22,  these  being  very  similar  to  those  for  the 
magazine  hole.  It  will  be  noted  in  several  of  these  fix- 

tures that  four  small  hardened  and  ground  pins  are 
used  for  locating  the  fuse  body  endwise.  These  come  in 

contact  witli  the  serrations  on  the  upper  side  of  the  plat- 
form and  inside  the  raised  ring  on  the  outer  diameter. 

Next  comes  the  graduating  of  tlie  ring  on  a  rolling 
machine  built  by  Noble  &  Westbrook.  This  is  divided 
into  two  suboperations — the  first  rolling  in  the  gradua- 

tions and  the  second  rolling  the  numerals  in  their  ])roper 
]>osition.  In  both  of  these  suboperations  the  key  slot 
jireviously  referred  to  serves  to  locate  the  graduations  in 
tlieir  proper  position  on  the  ring.  The  gage  is  shown  in 
Fig  2.3. 

Operation  22  consists  of  necking  behind  the  thread  ou 
I  he  end  of  the  stem.  For  this  purpose  the  form  of  scis- 

sors tool,  as  it  is  called,  shown  in  Fig.  24  is  used,  together 
with  the  gages  .shown  in  the  same  group. 

The  final  operation  on  the  body  consists  of  marking 
the  hase  line.  This  is  done  by  the  punch  shown  in  Fig. 
25  and  is  inspected  by  the  gage  shown  in  the  same  figure. 

was  at  a  loss  for  a  suitable  liolder  until  I  liit  upon  the 
device  illustrated. 

The  shank  /  is  held  in  the  vise.  A  disk  A  is  placed 
on  the  plug  Q.  The  pawl  C  enters  a  notch  and  holds 
the  work  by  pressure  of  the  spring  F.  Tlie  pawl  fulcrums 
on  the  capscrew  B  and  has  a  handle  Ti  to  swing  it  easily. 
\Vh(m  one  section  is  finished,  the  work  is  moved  in  the 

THE   HOLDING   FIXTURE 

direction  shown  by  the  arrow.  This  lifts  the  pawl,  and 
it  snaps  into  the  next  notch.  A  modification  of  this 
device  would  be  satisfactory  for  burring  gears  or  pinions. 
The  tension  of  the  spring  can  be  cihanged  by  entering 
the  end  in  the  different  holes  E. 
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By  T.  J.  CONNINGTON 

Having  a  number  of  pieces  of  various  shapes  and  radii 
to  plane,  I  constructed  an  indicator  as  shown.  I  have 
never  seen,  nor  read  of,  one  like  it,  but  I  found  it  practical 
and  accurate. 

The  sheet-zinc  templet  A  is  filed  to  suit  the  work 
required  and  clamped  to  the  crossrail  of  the  planer.  The 
bar  B  is  of  steel  l%xi4  in-  by  12  in.  long,  bent  at  right 
angles  4%  in.  from  the  end  (measurement  from  crossrail 
to  the  face  of  the  tool  block).  The  piece  of  sheet  steel  C 

is  ̂   in.  thick,  ̂ vith  y^^x^-m.  slot,  and  has  a  i\-in.  hole 
for  a  stud.  The  part  D  is  of  sheet  steel  ̂   in.  thick,  bent 
at  right  angles  to  fasten  on  the  button  E,  filed  at  the  other 
end  to  pass  freely  through  the  slot  in  C  and  pivoted  on  the 
i\-in.  stud  Dl.  The  button  E  is  of  tool  steel,  %  in.  in 
diameter,  %  in.  long  and  is  fastened  with  screws  to  D. 

The  part  F  is  made  of  sheet  steel  %  in.  thick,  riveted 
on  B  with  a  slot  cut  to  hold  the  adjustal)le  zero  mark  Fl. 

The  part  G  is  an  extension  bolted  to  B  with  a  i^-in.  bolt, 
which  makes  the  indicator  easy  to  adjust. 

The  indicator  is  fastened  under  the  bolt  on  the  tool 

block  and  adjusted  so  that  the  button  E  is  on  the  center 
of  the  templet  A,  which  will  be  shown  when  the  pointer 

giving  time  for  the  operator  to  raise  or  lower  the  tool 
the  proper  distance  to  bring  the  pointer  D  back  to  zero. 

The  button  moving  on  the  curved  templet  multiplies 
50  times  at  Fl  and  shows  clearly  how  much  the  tool 
should  be  raised  or  lowered  to  make  it  cut  the  same  as 
the  templet. 

The  button  should  be  made  long  enough  so  that  the 
pointer  C  will  be  sufficiently  heavy  to  keep  it  in  light 

contact  with  the  templet.  The  part  D  is  filed  to  a  knife- 
edge  at  the  slot. 

m 
The  Effect  of  Maneanene  on  the  corrosion  of  steel  has  re- 

cently been  investigated  by  Sir  Robert  Hadfleld  and  J.  Newton 
Friend,  and  the  results  were  reported  in  a  paper  read  at  the 
recent  meeting  of  the  Iron  and  Steel  Institute.  A  number  of 
previous  investigators  reached  the  conclusion  that  it  is  the 
manganese  in  steel,  introduced  in  the  process  of  manufacture, 
that  is  largely  responsible  for  the  rapid  rate  of  corrosion  of 
much  of  the  present-day  steel.  The  most  notable  statement  to 
this  effect  was  the  paper  published  by  Cushman  in  190.5.  when 
he  was  connected  with  the  Department  of  Agriculture.  The 
series  of  tests  carried  on  by  Hadfield  and  Friend  included  also 
the  effect  of  increasing  percentages  of  carbon  on  the  rate  of 
corrosion.  It  was  found  that  the  addition  of  carbon  from  0.03 

to  1.63%  to  pure  iron  containing  less  than  0.2'/o  of  manganese 
produced  a  steadily  increasing  rate  of  corrosion  as  the  carbon 
increased.  These  tests  were  made  with  specimens  immersed 

both  in  fresh  water  and  in  sea  water.'  When  the  metal  was 
immersed  in  dilute  sulphuric  acid,  there  was  a  rapid  increase 
in  the  rate  of  corrosion  as  the  quantity  of  carbon  increased 
until  a  maximum  was  reached  at  0.8%  carbon.  Tests  were 
then   made   on    similar   steels   containing   0.7%    of   manganese. 

Too/  Block 

o  o  o 

DETAILS    OF    INDICATOR     ESPECIALLY    DESIGNED    FOR   IRREGULAR   PL.A..\ER   WORK 

at  Fl  is  at  the  highest  point.  The  planer  tool  should 
have  the  same  radius  as  the  button  E  and  be  adjusted 
in  the  tool  block  to  the  same  relative  position  on  the 
job  as  the  button  is  on  the  templet. 

The  head  is  then  moved  to  the  edge  of  the  job  and  the 
.  cut  started  in  the  usual  way.     The  indicator  is  tapped 
up  or  down  in  order  to  bring  the  pointer  at  Fl  to  zero. 
The  planer  is  made  to  feed  at  the  start  of  the  return  stroke, 

The  result  was  a  very  slightly  increased  corrosion  when  the 
metal  was  immersed  in  both  fresh  and  salt  water,  until  the 
carbon  content  reached  0.4  to  0.5%.  From  this  point  upward 
the  manganese  affords  a  slight  protection.  When  the  steel 
was  immersed  in  dilute  sulphuric  acid,  however,  the  specimens 
containing  the  high  percentage  of  manganese  showed  an 
enormously  increased  corrosion.  Steel.'s  were  then  tested  in 
which  the  manganese  content  had  been  increased  to  2%  and 
upward.  These  specimens  showed  greatly  decreased  corro- 
dibility  in  neutral  solution,  but  the  corrosion  in  dil'Jte  sul- 

phuric aci'l  was  greatly  enhanced. 
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Air-Opeipatedl  Cflustcfia  Sfiaipper 
Tlie  illustration  shows  an  air  cvlinfliT  for  opciating  the 

clutch  shipper  on  a  4.5-in.  shell-band  turning  lathe.  These 
lathes  will  machine  the  copper  band  in  less  than  45  sec, 
so  that  unless  some  power  arrangement  is  used  to  start 
and  stop  the  lathe,  the  operator  soon  becomes  tired  out 
luilling  the  shipper  bar  back  and  forth,  which  reduces  the 
output  considerably.  It  takes  about  20  hp.  to  drive  these 
machines  and  the  pull  required  to  move  the  shipper  is 
correspondingly  great. 

The  cylinder  A  is  made  of  2-in.  brass  pipe  having  a 
union  threaded  on  each  end.    A  joint  B  is  screwed  iu  at 

AIR-OPERATED  CLUTCH   SHIPPER 

the  column  end,  and  a  stuffing-box  C  at  the  other  end  of 
the  pipe. 

The  piston  D  is  a  piece  of  round  steel  turned  an  easy 
fit  for  the  pipe  and  having  a  groove  for  the  packing. 
The  piston  rod  E  in  a  piece  of  %-in.  cold-rolled  steel 
screwed  into  the  piston  and  fitted  at  the  other  end  with  a 
yoke  P  to  take  the  shipper  bar. 

The  joint  B  swivels  on  a  pin  in  the  clamp  G  on  the  col- 
umn. This  column  is  fitted  with  flanges  top  and  bottom 

to  bolt  securely  to  the  floor  of  the  shop  and  the  beams 
above. 

The  two  pieces  of  hose  are  run  to  an  air-operating  valve 
which  is  made  by  the  ̂ lanufacturers  Equipment  Co.  and  is 
of  the  kind  supplied  to  operate  double-action  air  chucks. 
This  valve  by  a  movement  of  the  lever  admits  air  to  either 
end  of  the  cylinder  as  desired,  at  the  same  time  opening 
the  opposite  end  of  the  cylinder  to  exhaust. 

The  operating  valve  can  be  fastened  anywhere  on  the 
lathe  convenient  to  the  operator,  and  by  having  the  chuck 
operated  by  an  air  cylinder  too.  the  time  occupied  in 
putting  a  shell  into  the  machine,  chucking  it  and  starting 
the  lathe  is  reduced  to  an  absolute  minimum  and  the 
operator  saved  considerable  muscular  exertion. 

The  machine  on  which  we  are  using  this  equipment  is 
driven  by  a  20-in.  expanding  clutch  of  our  own  make, 
running  on  the  lineshaft  with  a  pulley  30  in.  in  diameter 
by  10  in.,  the  face  keyed  to  the  clutch.  The  lathe  spindle 
has  a  15-in.  pulley  and  we  use  a  9-in.  belt,  running  the 
machine  at  220  r.p.m. 

We  can  turn  a  shell  band  in  45  sec.  from  floor  to  floor, 

but  it  appears  to  Ix"  physically  impossible  for  a  man  to 
keep  uj)  this  rate  for  long.  We  can  get  325  shells  per 
shift,  which  is  about  as  many  as  the  average  man  can 
handle  per  day  and  keep  his  tools,  etc.,  in  condition. 

We  find  that  with  90  lb.  air  pressure  the  air  shipper 
is  too  quick,  and  have  fitted  a  valve  in  the  air-supply 
line  to  throttle  down  the  pressure. 

Nova  Scotia,  Canada.  Joiix  S.  Watts. 

CoEsveiraSeiat  Ctattinag-O^  Tool 
Having  to  cut  olf  a  great  many  short  lengths  of  small 

rod  and  tubing  in  both  iron  and  brass  ranging  from  i/s  ̂'^ 
y^  in.  in  diameter  and  from  %  to  5  in.  in  length,  I 
deemed  it  inadvisable  to  tie  up  the  lathe  with  such  seem- 

ingly insignificant  duty.  Consequently,  I  made  the  at- 
tachment here  described  and  found  it  highly  satisfactory 

and  convenient. 

By  using  the  hollow-spindle  speed  lathe  I  could  mount 
an  entire  mill  length  of  the  stock,  allowing  several  feet 
to  project  at  each  chucking ;  or  by  first  sawing  off  lengths 
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A    CONVENIENT    CUTTING-OFF    TOOL 

that  would  just  clear  the  floor  I  could  use  the  drill  press. 

I  have  also  made  an  ordinary  fan  motor  serve  by  mount- 
ing a  small  drill  chuck  in  place  of  the  fan  blades. 

The  tool  consists  of  a  piece  of  i^xl-in.  machine  steel  A 

tapped  Vt-'^O  threads  at  B.  A  V^-in.  hole  is  drilled  at  C, 
and  a  piece  of  %-in.  round  iron  about  G  in.  long  is  screwed 
in  at  D  for  a  handle. 

A  piece  of  %xl-in.  steel  E  is  cut  out  to  fit  over  A  as 
shown,  with  a  body  screw  F  forming  a  hinge.  A  square 
hole  G  carries  a  short  piece  of  ̂ ^-in.  square  tool  steel  H, 
ground  for  a  cutter  with  the  cutting  edge  slightly  oblique. 

This  is  held  in  position  by  the  Vi-in.  setscrew  /,  which 
permits  adjustment  of  the  cutter  in  or  out  according  to 
the  diameter  of  the  stock.  A  piece  of  %-in.  round  iron 
is  also  inserted  in  E  for  a  handle.  TTardened-steel  bush- 

ings like  J,  bored  to  fit  the  various  diameters  of  the  stock, 

were  used  in  the  %-in.  hole  A  and  held  by  a  small  set- 
screw. 

In  operation  the  revolving  stock  was  passed  through 
the  bushing  until  it  brought  up  against  the  adjustable 



438 AMERICAN     I^r  A  C  H  I  N  I  S  T Vol.  45,  No.  10 

stop  K.  The  handles  were  then  squeezed  together,  brinsr- 
ing  the  cutter  against  the  work.  Tlie  pressure  required 
on  the  handles  is  slight,  and  the  time  for  the  operation  a 
matter  of  a  few  seconds  only,  the  projecting  point  of  the 
cutter  cleanly  renio\ing  the  piece  without  leaving  any 
burr.  A  slight  side  pressure  toward  the  remaining  stock 
faces  off  the  burr  that  has  a  tendency  to  remain  there. 

Newark,  N.  J.  Walker  S.  Quimby. 

The  hermaphrodite  shown  in  the  sketch  is  an  improve- 
ment over  that  most  commonly  used,  owing  to  the  extra 

bearing  point  the  function  of  which  can  be  plainly  seen. 
When  laying  off  a  line  with  a  licrmaphrodite  not  jwssessing 
this  extra  point,  the  scrilicr  iioiiit  of  the  tool  will  mark 

IMPROVED  HBRMAPHHODTTK  CAI^IPE3R 

off  a  line  varying  in  distance  from  the  edge  of  the  piece, 
in  accordance  with  the  varying  of  the  contact  point  in  rela- 

tion to  the  top  of  the  piece.  In  using  the  improved  her- 
maphrodite the  extra  conta(;t  bearing  upon  the  top  of  the 

]iiece  keeps  the  other  contact  jioint  always  the  same  dis- 
tance from  the  top  edge  of  the  work.  Therefore  the  line 

is  more  apt  to  be  parallel  to  the  edge  of  the  piece. 
Newark,  N.  J.  Gustave  A.  Eemacle. 

S^s=ff®i©©='QiPBEadler  A.Ba^Ie  Plate 
It  is  generally  conceded  that  disk  grinding,  wherever 

practicable,  saves  a  considerable  amount  of  time  and 
labor.     Herewith  is  described  a  simple  and  inexpensive 

bolted  to  the  regular  work  table  and  located  t)y  the  tongue 

0,  fitting  the  regular  slot.  The  vertical  T-slot  T  ex- 
tends the  full  length  of  the  face  and  carries  the  square 

nut  H,  of  steel,  which  is  threaded  to  fit  the  shank  of 
the  supporting  flange  ti.  This  flange  is  turned,  with  the 
pin  P,  from  round  steel  stock,  having  two  flats  for  tight- 

ening in  place,  and  casehardened.  The  work  is  slipped 
over  the  pin  P,  which  is  slightly  undersize  and  jV  shorter 
than  the  overall  of  the  piece,  and  fed  against  the  wheel. 
As  most  surface  grinders  are  provided  with  micrometer 
stop,  it  is  po.isible  to  work  to  fairly  dose  limits. 

The  flanges  may  be  made  witli  ]n-A  diameters  from 
Yi  in.  up,  in  as  many  diameters  as  necessary.  It  will 
be  noticed  that  there  is  a  slight  boss  back  of  the  pin  to 
square  the  work;  the  pin  also  has  a  dirt  groove,  which 
is  essential  for  accurate  duplication  of  work. 

In  ray  experience  this  attachment  has  not  only  saved 
much  time,  but  has  done  away  with  a  great  deal  of  ex- 

pense for  counterbores,  facers  and  pilot*. 
Charles  City,  Iowa.  H.  B.  McCray. 

Ss 

A^ujtoBiaatic  'Griiradlei'  Slhi^tl-Olf 

Nearly  every  machine-shop  foreman  knows  that  the  or- 
dinary shop  grinder  is  one  of  the  most  troublesome  ma- 

chines about  his  plant.  A  new  wheel  will  be  used  only  a 
short  time  before  it  requires  dressing;  and  if  this  is  not 
done  promptly  and  periodically,  the  wheel  will  soon  be 
sufficiently  out  of  balance  to  cause  it  to  vibrate  badly, 
making  it  difficult  to  perform  a  neat  job  with  it.     Boar- 

ANOLiE    PLATE    FOR    SURFACE    GRINDER 

attacliment  for  second-operation  work,  used  for  facing 
pieces  in  which  a  hole  has  previously  been  reamed. 
The  body  of  the  fixture  is  an  angle  plate  A.  which  is 

AUTOMATC   GRINDER   SHUT-OFF 

ings  are  also  a  source  of  trouble,  as  they  run  at  high  speed, 

and  grit  and  dirt  will  get  into  them  in  s]iite  of  all  pre- 
cautions that  may  be  taken. 

Wlien  these  grinders  serve  for  the  usual  run  of  odd  jobs 
in  the  average  machine  shop,  the  tool  is  working  under  a 

handicap,  as  it  is  used  by  everybody  and  no  one  is  re.sj)on- 
sible  for  its  condition.  The  result  is  frequent  stops  for 

repairs. 
An  analysis  of  conditions  where  this  sort  of  trouble  ex- 

isted developed  that  the  grinder  was  needed  many  times 
a  day  by  the  various  workers,  but  for  only  a  few  minutes 

at  each  operation.  The  total  time  of  actual  use  of  the  ma- 
chine did  not  exceed  two  houi-s  out  of  ten.  It  therefori' 

seemed  advisable  to  have  the  grinder  stopped  and  started 
for  each  particular  job. 

As  this  grinder  was  driven  by  an  individual  motor,  con- 
trolled by  an  ordinary  starter,  this  plan  was  easy  of 

accomplishment.     An  insulated  block  A,  shown   in  the 
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sketch,  was  attached  to  the  frame  of  the  machine.  To  this 
block  were  attached  two  strips  of  metal  B  and  C.  Wires 
were  run  from  each  of  these  strips  to  the  release  magnet 
on  the  starter  and  secured  under  the  screw  heads  on  the 
starter  front. 

A  foot  pedal  was  arranged  with  a  spring,  so  that  when 
in  its  normal  position  a  strip  of  metal  D  mounted  on  an 
insulated  block  E  and  affixed  to  it  would  be  held  in  contact 

with  the  other  two  contacts.  To  start  the  grinder,  the 
o])erator  first  steps  on  the  foot  pedal,  which  relieves  the 
short-circuit  on  the  release  magnet,  then  starts  the  motor 
in  the  usual  manner. 

When  he  is  through  with  the  machine,  removing  his 
foot  from  the  pedal  causes  the  latter  to  assume  its  normal 

position,  short-circuiting  the  release-magnet  circuit,  which 
causes  the  starter  arm  to  return  to  the  "Off"  position, 
thus  stopping  the  motor. 

This  arrangement  has  been  in  use  four  years,  and  the 
machine  has  been  repaired  only  three  times  during  this 
period,  whereas  before  this  equipment  was  installed  the 
machine  needed  overhauling  about  once  a  month. 

Madison,  Wis.  F.  S.  Culver. 
^. 

Griraimdlaim^  SmmsiM  Moles  osa 
thi.e  IBeiaclh  ILa^lhe 

Grinding  very  small  holes  with  the  bench-lathe  grinder 
and  diamond-charged  laps  is,  to  say  the  least,  a  monot- 

onous job.  The  following  scheme  was  worked  out  to 
relieve  the  monotony.  Being  successful,  it  allows  time 
to  work  on  something  more  interesting. 

The  drawing  shows  a  simple  and  effective  method  of 
causing  a  grinder  spindle,  of  the  type  shown,  to  move 
back  and  forth  on  short  holes;  that  is,  where  the  travel 

does  not  go  beyond  about  l^  in. 
Referring  to  the  drawing,  A  is  tlie  grinder  frame,  B 

the  spindle,  and  C  the  belt  pulley.     At  Z>  is  a  loose  washer 

I 

AUTOMATIC    FEED    FOR    BENCH-LATHE    GRINDING 
ATTACHMENT 

■of  hard  rubber,  which  is  held  in  the  fingers  ordinarily 
and  used  to  push  the  spindle  back  and  forth,  while  E 
is  a  screw  for  holding  it  in  place.  A  small  coil  spring 
P  is  bent  as  shown  and  held  in  a  drill  chuck  in  the  lathe 
tailstock. 

In  operation  the  device  works  as  follows:  The  screw 
head  E  has  had  notches  ground  in  it  on  the  emery  wheel 
somewhat  in  the  shape  indicated.  Then,  by  adjusting 
either  the  pulley  on  the  grinder  spindle  or  the  pulley 
on  the  countershaft,  the  pull  of  the  belt  has  been  ar- 

ranged so  that  the  spindle  when  in  motion  will  have  a 
tendency  to  just  throw  back  against  the  spring  which  is 
iield  in  the  drill  chuck.  Revolving  as  it  does  at  a  rapid 
rate  of  speed,  about  25,000  r.p.m.,  the  notches  in   the 

screw  striking  on  the  end  of  the  spring  cause  it  to  kick 
the  spindle  in  such  a  manner  as  will  make  it  move  back 
and  forth. 

This  motion  is  about  what  one  would  give  it  by  hand, 
not  as  might  be  expected  a  bounding  back  and  forth  in 
rapid  succession;  that  is,  it  will  be  if  the  belt  pull  is 
balanced  properly.  This  of  course  can  soon  be  deter- 

mined by  experiment. 

For  grinding  longer  holes  than  those  mentioned,  one 
could  make  up  an  arrangement  similar  to  the  bobbin- 
winding  device  that  is  seen  on  some  styles  of  sewing  ma- 

chines, notably  the  Singer.  This  consists  of  a  worm 
and  worm  gear  of  simple  construction  and  a  heart-shaped 
cam  that  operates  a  lever  back  and  forth.  While  this 
device  has  not  been  tried  by  me,  I  have  seen  it  in  use 
by  toolmakers  in  the  Howard  and  Waltham  watch-factory 
toolrooms  and  know  it   to   be  a   success. 

Jersey  City,  N.  .T.  Donald  Baker. 

AuBtommaftac  Slhi^liollf  for 

Tool   Grs'BinicdeB's 
A  practice  among  workmen  who  have  to  do  their  own 

grinding  of  tools  and  drills  is  to  walk  away  from  the 
emery  wheel,  leaving  it  running.  In  a  short  time  the 
bearings  of  the  wheel  are  worn  out. 

The  accompanying  illustration  shows  a  good  device  for 
overcoming  this  habit,  and  it  is  not  expensive  to  install. 

.D  ^ 

U   e/"   J 

AUTOMATIC  BELT   SHIFTER   FOR  TOOL  GRINDER 

The  toggle  links  A  are  fastened  in  the  center  with  the 
connecting-rod  B,  which  is  connected  to  the  treadle  C 
A  spring  D  draws  the  shifter  rod  back,  and  a  spring  E 
helps  lift  the  weight  of  the  treadle. 

For  grinding,  the  operator  must  place  his  foot  on 
the  treadle  and  hold  it  there  until  the  grinding  is  com- 

pleted. Immediately  upon  his  departure  from  the  emery 

wheel  it  automatically  shuts  ofl'.  This  device  is  simple 
to  make,  and  it  can  be  applied  to  small  shops  as  well  as 
to  large  ones.  Charles  E.  Hendricks. 

Flint,  Mich. 

CeimeeiriEa^  MsicIknEae  fos* 
SSaell  Blaimfes 

The  illustration  shows  a  niacliine  lor  testing  and  cen- 
tering shell  l)lanks.  It  has  a  (■aj)acity  of  100  shells  per 

hour.  The  operator  soon  becomes  proficient  enough  to 
detect  at  a  glance  any  shell  that  will  not  clean  up  on 
the  outside  and  thus  returns  it  to  the  forgers. 
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The  machine  is  driven  from  a  foiuitcrshaft.  The  8- 

in.  pnlley  B  on  the  main  spinille  i^hould  run  150  and  the 
5-in.  pulley  C  300,  both  in  the  same  direction.  The 
gearing  causes  the  drill  spindle  to  rotate  in  the  opposite 
direction  to  the  work,  insuring  a  center  true  with  the 
hole  in  the  work. 

The  drill  spindle  is  splined  to  a  sleeve  running  in 
a  brass  bush.  The  s]nir  gear  is  keyed  to  the  sleeve  and 
is  driven  by  a  similar  gear  integral  with  the  pulley  C. 

SHELL-TESTING  AND  CENTERING  MACHINE 

The  inner  spindle  and  tapered  mandrel  are  both  hollow, 

to  admit  the  knock-out  rod.  The  lever  A  is  thrown  up 
out  of  the  way  when  replacing  shells,  the  lever  being 
counterbalanced  by  a  spring,  from  above  to  keep  it  up. 

The  casting  carrying  the  main  spindle  and  the  one 

carrying  the  lever  spindle  are  similar.  So  far  as  I 
know,  this  is  the  most  rapid  and  satisfactory  method  of 

testing  and  centering  shell  blanks.  H.  P.  Hoag. 
Brantford,  Canada. 

S5 

O'Sh  a.  S 

To  finish  on  the  lathe  a  crank])!!!  that  is  solid  witli  the 

crosshead,  of  the  ty])o  shown,  is  tedious  and  tiresome  and 

requires  two  n!en.  I  therefoi'e  decided  to  do  the  job  on  an 
old  crank  shaper.     Two  centers  were  set  crosswise  and 

Too/  and  Holder 

TURNING   INTEGRAL  WRISTPINS  ON   A   SIHAPER 

square  to  the  shaper  head.  Then  the  connecting-rod  that 
drives  the  head  was  ren!oved,  ai!d  the  gibs  were  tightened. 
The  work,  on  an  arbor  that  lias  a  lever  on  one  end,  was 
inserted  between  the  centers.  The  lever  is  connected  to 

the  gear  wheel  by  the  connecting-!'od  shown.  Tlie  amount 
of  travel  is  regulated  by  setting  the  sha])er  crai!kpi!i  toward 

or  from  tlie  center  of  the  wheel.  The  cM'ossfeed  is  used 
to  move  the  tool.  The  part  is  finished  with  the  index 
Iieads  in  line  with  the  ram. 

I  cut  the  time  in  half  by  this  method,  and  T  believe 

this  idea  could  be  used  on  lots  of  woi-k  that  has  only  part 
of  a  circle  to  be  finished.  Kahl  Fennell. 

Davenport;  Iowa. 

[We  have  done  this  work  years  ago  by  using  two  lathes 
set  parallel.  A  pin  in  the  faceplate  of  one  lathe  acts  a< 

a  crankpin.  A  connecting-rod  from  this  to  a  pin  on  the 
large  faceplate  of  the  lathe  used  for  the  actual  turning 
gives  the  spindle  of  this  lathe  an  oscillating  motion.  The 
stroke,  or  amount  of  oscillation,  is  changed  by  adjusting 
the  pins. — Editor.] 

Paiiat-Diryiia^  Beimc&si  for  S&iells 
The  illustration  shows  a  bei!ch  for  holding  shells  whil? 

the  paint  is  drying.  The  only  parts  of  the  shell  not 
painted  are  the  copper  band  and  the  nose  plug.  It  \^ 
therefore  necessary  to  stand  the  shell  on  its  nose,  where 

it  is  "in  a  condition  of  unstable  equilibrium,"  as  the  text- 

books put  it.  This  condition  can  be  overcome  by  havin»' 
castings  made  to  fit  the  nose  plug,  a  square  projection  fi(  • 

Square  to  fit  Nose  Plug 

CAST-IRONV~~'--      i" HOLDER  p—.-^    -fyr^X '-^.^  ,     "^^ 

^  Diam.  drivtn  info 
Battens 

PAINT-DRYING    BENCH    FOR    SHELLS    ARRANGED    TO 
HASTEN  THE  DRYING  PROCESS 

ting  the  square  hole  in  the  plug.  These  castings  have  on 

their  underside  a  cylindrical  pi-ojection  that  is  driven 
into  a  hole  in  the  bench,  as  shown  in  the  detail  in  the 

illustration. 

The  bench  itself  is  made  of  3l/^x%-in.  hardwood  pieces 

fastened  at  4Vi;-in.  centers,  thus  leaving  a  1-in.  space 
between  to  allow  for  the  circulation  of  air  around  the 
shells. 

Underneath  the  bench  a  steam  coil  is  run-to  heat  the  air 

and  so  hasten  the  di-ying,  as  the  quicker  the  paint  is  dried 
the  smaller  and  consequently  more  easily  loaded  will  be 
the  bench  required  for  a  given  output. 

To  further  speed  up  the  dryii!g  a  light  roof  is  built 

over  the  bench,  the  front  half  of  which  is  hinged  to  facili- 
tate the  putting  in  and  taking  out  of  the  shells.  Fastened 

to  the  front  of  this  roof  is  a  curtain  of  light  canvas  that 
can  be  let  down  when  the  bench  is  filled  and  so  keep  the 
lieat  in  and  the  dust  out.  John  S.  Watts. 

Xova  Scotia,  Canada. 
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nKhi 

The  erlitorial  in  tlip  issue  of  July  20,  suggestinf;  the 
same  hours  for  office,  (Irawing  room  and  shop,  is  inlprest- 
mg  and  brings  up  for  consirleration  many  points  that 
were  evidently  overlooked.  From  a  purely  theoretical 
viewpoint  there  seems  to  be  no  just  reason  for  comi^elling 
a  machinist  or  a  tool  maker  to  labor  longer  per  day  than 
the  office  clerk  or  the  draftsman.  \Yhat  are  we  to  do 

about  it?  Will  the  shopman's  hours  of  labor  be  reduced, 
or  will  the  office  force  be  compelled  to  hit  the  time  clock 

at  7  a.m.?  Eight  hours  per  day  is  tlie  generally  accepted 

standard  for  office  and  drafting-room  employees,  and  it 
has  also  been  the  dream  of  the  producer  for  many  years. 

Suppose  we  ask  our  office  and  drafting-room  employees 
to  work  the  same  hours  as  the  productive  force.  Well, 
to  make  a  long  story  short,  they  would  not  take  kindly 
to  the  innovation.  The  more  skillful  would  seek  em- 

ployment where  conditions  were  more  favorable.  To 
compel  office  employees  to  work  longer  hours  than  those 
they  have  been  accustomed  to  would  be  such  a  decidedly 

new  departure  from  the  present  order  of  things  that  it 
is  hard  to  predict  what  the  ultimate  result  would  be. 

I  have  never  been  an  office  employee,  therefore  I  can- 
not state  from  experience  the  conditions  governing  such 

labor;  but  from  my  experience  as  a  designing  draftsman 
I  wish  to  state  most  emphatically  that  those  who  have 
never  worked  at  the  board  do  not  realize  the  amount 

of  daily  mental  effort  that  this  work  demands.  Designs 

originate  in  one's  brain ;  to  place  them  in  black  and  white 
so  as  to  enable  another  to  understand  them  calls  for  close 

mental  concentration,  which  is  very  fatiguing,  to  say 
the  least.  Again,  for  a  moment  consider  the  long  hours 

the  draftsman  spends  in  working  out  complicated  mathe-- 
matical  problems,  of  which  the  average  shopman  is  as 

ignorant  as  a  babe  unborn,  and  then  ask  yourself  if  you 
think  it  just  to  compel  him  to  work  longer  hours  than 
he  does  at  present.  F.  B.  Jacobs. 

Indianapolis,   Ind. 

Force  Fits  airad  AflSowaiaces 

I  have  recently  liad  occasion  to  look  into  the  subject  of 
forced  tits,  and  of  the  many  articles  written  the  best  I 

have  found  was  that  of  Professor  Jenkins,  in  the  Amer- 
ican Machinist,  Vol.  42,  page  377,  where  he  develops  a 

theoretical  formula  showing  how  the  force  varies  with  the 
different  materials  and  dimensions  of  the  hub  and  then 

checks  the  theoretical  work  with  shop  records  of  different 
fits.  Because  of  the  excellence  of  this  article  I  would  like 

to  add  a  few  constructive  comments  that  would  be  of  as- 

sistance to  anyone  ap]ilying  the  formulas  to  different 
classes  of  work. 

Take  the  three  pieces,  a  pvilley  and  flywheels,  shown  in 
section  in  F^g.  1.  Give  each  the  same  size  of  hub  and 
allowance  to  press  on  shafts.  It  is  evident  that  each 

would  require  a  different  force  to  press  on.    The  elemen- 

liiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiniiiiiw^^^^ 

tary  friction  formula  is  that  the  to  -ce  to  ])ress  in  the 
shaft  equals  a  coefficient  of  friction  multiplied  by  the 
total  ])ressure  exerted  in  the  contact  between  the  hub  and 
the  shaft  surfaces.  From  our  knowledge  of  friction  one 

cannot  expect  nmch  of  a  change  in  the  value  of  the  fric- 
tion coefficient  for  the  three  pieces,  so  there  must  be  a 

large  change  in  the  total  ])ressure  between  the  hub  and 
the  shaft  surfaces.  In  Fig.  1-A  the  hub  chang -s  diameter 
in  pressing  on  and,  neglecting  the  small  rim.  tlie  hub  only 
exerts  a  pressure  on  the  shaft.     In  Fig.  1-B  tiie  liub  arms 

1000 

faOO 

400 

TT. 

'mpi'n'cal 

imriflcal 

•  *Kt//yData 

1        ,       1 

■''V 

r" 

1 

,'-> 

• 

/X 
/'\ 

<^' 

f 

/ 1 
1 

1 
1 

1 

1 
1 
1 
1 

fA 

1 
1 1 

OutSr  Diam.Of  Hub 
3 

Di 

am. 

DfShoft 

Fig. Fig.    1.  Fig.    2. 
FORCE    PITS    AND    ALLOWANCES 

1 — Sections   of  a   pulley  and   two  flywheels. 
Force-fit    curves 

Fig.    2— 
and  rim  are  all  distoi'ted  by  the  change  of  hui)  diameter 
and  e.xert  a  pressure  on  the  shaft.  In  Fig.  1-C,  due  to  the 
disk,  a  still  greater  squeezing  pressure  acts  on  the  shaft. 

Professor  Jenkins'  formula  accounts  for  the  pressure  ex- 
erted by  the  hub  only  and  should  give  correct  results  for 

such  cases  as  crank  disks  and  Fig.  1-A.  But  for  Figs.  1-B 

and  1-C  the  formula  should  be  multiplied  by  .•^oine  factor 
to  take  account  of  the  additional  force  exerted  by  the 
rim.  Average  of  a  number  of  records  of  flywheels,  as  in 

Fig.  1-B,  shows  this  factor  to  vary  from  1.8  to  2.5,  the 
higher  values  being  for  the  heavier  rims,  the  same  factor 

applying  to  l)oth  cast-iron  and  cast-steel  wheels.  For 
the  disk  flywheels  of  Fig.  1-C  the  factor  varied  from  two 

to  three  times  Professor  Jenkins'  formula. 

In  analyzing  the  ̂ lacGill  data  Professor  Jenkins  finds 
that  it  requires  about  twice  the  force  of  that  obtained 

from  crank  disks.  Could  not  this  be  explained  by  the  Jlac- 
Gill  records  being  from  machine  parts  in  which  more 
than  the  hub  .should  be  considered  as  squeezing  on  the 
shaft?  Since  both  cases  used  the  same  lubricant  of  lin- 

seed oil  and  white  lead,  one  could  not  expect  a  great 
change  in  the  coefficient  of  friction,  but  would  look  for  a 

change  in  the  total  pressure  between  the  hub  and  the shaft. 

Could  not  a  peculiarity  of  the  miscellaneous  character 
of  the  work  recorded  by.MacGill  (A.  S.  M.  E.,  Vol.  39, 

]iage  941)  have  led  him  to  recommend  a  constant  allow- 
ance for  all  diameters? 
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The  point  is  that  of  the  law  of  friction  that  the  force 
to  pres.s  on  equals  the  coefficient  of  friction  multiplied  by 
the  total  pressure  between  shaft  and  hub;  and  in  any 

analysis  the  relative  importance  or  "weight"  should  be 
given  to  the  coefficient  and  the  pressure;  that  we  cannot 
expect  much  change  in  the  coefficient,  so  the  pressure  is 
of  greatest  importance;  that  the  influence  of  parts  other 

than  the  hub  must  be  carefully  considered  either  by  calcu- 
lations or  by  a  multiplying  factor  for  the  hub  based  on 

judgment  and  experience  to  account  for  the  added  stiffness 
of  the  other  parts ;  and  in  theoretical  calculations  or  shop 
records  only  one  type  of  machine  part  should  be  analyzed 
at  a  time,  and  the  resulting  formula  would  apply  to  no 
other  type. 

In  Professor  Jenkins'  article  there  is  developed  from  an 
accepted  theory  a  theoretical  formula  for  a  cast-iron  hub 
on  a  steel  shaft.  The  variable  quantity  M  is  expressed 
theoretically  from  a  part  of  equation  18  and  plotted  in  a 

curve  (dashed  line)  for  the  coefficient  of  friction  W  = 
0.085.  An  empirical  formula,  equation  31,  is  then  given 
for  M  as  dra^\-n  from  the  records  of  forced  fits  on  crank- 

pins,  crankshafts  and  piston  rods,  and  shown  in  heavy- 
line  curve.  Why  does  not  the  actual  curve  agree  with  the 
theoretical  ?  The  actual  curve  has  to  drop  down  and  pass 

through  the  point  M  =  0  when  there  is  no  thickness  to 
the  hub,  and  the  heavy  line  .shown  will  not  pass  through 

the  point  marked  A.  Could  this  be  due  to  a  mixture  of 
data  for  crankshafts  and  pistons  when  from  their  shape 

they  should  have  been  treated  separately?  From  an  em- 
pirical curve  with  the  working  range  given,  why  should 

not  a  straight  line  answer  the  purpose  and  simplify  the 
formula  ? 

T.  C.  Kelly,  in  Vol.  22,  page  660,  gives  four  curves 
from  fit  records  of  the  same  company.  Four  values 
of  M  can  be  calculated  from  these  curves,  and  the  points 
are  shown  by  small  circles  in  Fig.  2.  They  appear  to  lie 
on  a  theoretical  curve  with  a  value  of  friction  coefficient 
of  ir  =  0.075  instead  of  0.083. 

I  mention  these  points  as  they  occur  to  me  in  the  hope 
that  they  may  be  of  value  to  those  working  on  this 
prol)lem.  S.  H.  We.wek, 

Supvr.  of  Drafting  Calculation,  General  Electric  Go. 
Schenectady,  N.  Y. 

Wlheipe  Aire  tlhe  GroodlMeclhaiaScs? 

The  article  by  J.  P.  Brophy  on  page  236  presents  a 
situation  that  confronts  thousands  of  manufacturers  at 

the  present  day.  There  may  be  scores  of  reasons  for  the 

lack  of  good  mechanics,  l)ut  let  the  writer  who  was  once 

an  all-around  machinist — and  still  proud  of  the  fact — 

explain  the  situation  a.<  seen  by  one  who  has  risen  from 
the  ranks.  To  begin  with,  the  trade  seems  to  have  lost 

much  of  its  dignity  of  late  years.  Twenty-five  years  ago 
it  was  considered  of  some  consequence  to  be  an  all-around 

man.  It  meant  high  wages — for  that  time  at  least — 
and  the  skilled  ni'^chanic  was  looked  upon  as  a  sober,  in- 

dustrious citizen  and  a  valuable  asset  to  society.  If  a 

boy  started  to  learn  the  machinists'  trade,  it  was  with 
the  intention  of  making  it  his  lifework.  He  was  proud 

of  his  chosen  calling  and  his  whole  heart  was  in  it.  And 

if  he  was  mechanically  inclined  he  became  a  skilled 
-  workman. 

Times  have  changed,  however,  and  the  steady  march 

of  progress  has  altered  the  conditions  that  existed  a  quar- 

ter of  a  century  ago.  In  place  of  the  all-around  man 
we  have  the  operator,  one  who  is  skilled  at  a  particular 
branch  of  the  trade.  He  may  be  a  lathe  hand,  grinder 

hand,  planer  hand,  tool-  or  diemaker,  but  in  the  strictest 
sense  of  the  word  he  is  not  an  all-around  machinist.  As 
an  illustration,  a  tool-  or  diemaker  would  be  too  slow 

and  pain-staking  to  operate  any  of  the  pre.sent-day  manu- 
facturing automatics — as  we  term  the  complicated  screw 

machines  that  have  taken  the  place  of  the  lathe  of  yes- 
terday— and,  on  the  other  hand,  a  competent  operator  of 

our  modern  automatics  would  be  out  of  place  in  the  tool- 
room ;  a  bull  in  a  china  shop  would  not  have  anything 

on  him. 

In  looking  for  suitable  reasons  for  the  lack  of  good 
mechanics  we  must  view  the  case  impartially,  abandon 
theory  as  much  as  possible  and  consider  the  actual  facts 
as  they  exist.  To  begin  with,  we  have  no  apprenticeshij) 
■system.  We  do  not  try  to  teach  the  young  mechanic  the 

machinists'  trade  as  it  existed  in  my  younger  days.  We 
hire  boys  and  put  them  to  work  on  routine  operations, 
affording  them  no  chance  to  become  skilled  at  the  sev- 

eral branches  of  the  trade.  To  be  sure,  some  of  these 

young  men  become  skilled  at  all-around  work  by  traveling 
and  working  in  different  localities,  and  in  nine  cases  out 
of  ten  they  eventually  become  toolmakers.  Anyone  will 
admit  this  to  be  a  fact,  as  there  is  no  lack  of  competent 
toolmakers  in  our  large  manufacturing  centers.  How 

many  of  them,  however,  ever  served  their  time  at  tool- 
making?  They  just  drifted  into  it  because  their  ex- 

perience as  tramp  machinists  developed  the  initiative  and 
courage  to  tackle  the  imknown.  From  the  toolroom  many 
of  them  drift  into  the  drafting-room,  as  expert  toolmakers 
make  excellent  tool  designers  because  of  their  practical 
knowledge  of  tools  and  shop  practice. 

Other  skilled  machinists  often  become  traveling  sales- 
men. WHiile  working  nine  or  ten  hours  between  four 

walls  they  often  have  opportunities  to  observe  the  sales- 
man as  he  strolls  through  the  shop  looking  for  the  super- 

intendent or  foreman.  The  machinist  notices  the  well- 
fitting  clothes,  clean  linen  and  occasionally  catches  a  whiff 
of  a  two-for-a-quarter  cigar  which  naturally  causes  him 

to  think:  "Why  in  h —  can't  I  be  a  sale.sman;  what's 
the  uise  of  staying  cooped  up  in  here?"  Besult — another 
good  mechanic  takes  to  the  road. 

In  passing  I  will  state  that  this  is  no  idle  dream,  for 
in  my  own  experience  as  a  traveling  salesman  I  have  met 
hundreds  of  ex-machinists  selling  steel,  grinding  wheels, 
small  tools,  machine  tools  and  other  shop  accessories  too 

numerous  to  mention.  Thus  it  is  seen  that  the  machin- 

ists' trade  is  a  stepping  stone  to  other  things — a  constant 
factor  toward  thinning  the  ranks.  I  do  not  wish  to  ap- 

pear egotistical,  but  I  will  state  most  assuredly  that  it 
takes  a  fair  amount  of  gray  matter  and  close  application 
to  become  a  skilled  mechanic,  and  it  is  these  very  factors 

that  cause  the  machinist  to  seek  more  congenial  em- 

ployment. The  ambitious  workman  sees  others  rise  in 
the  business  world  and  he  strives  to  emulate  them.  This 

is  all  very  well,  as  ambition  and  progress  are  twins,  so 
to  speak.     But  it  does  not  answer  the  present  question. 

Another  point  that  we  must  not  overlook  is  the  ques- 
tion of  compensation.  It  is  not  my  intention  to  state 

that  machinists  are  underpaid,  as  their  wages  are  regu- 
lated by  the  law  of  supply  and  demand.  Yet  they  do 

not  receive  as  high  wages  as  many  other  skilled  trades: 
and  even  if  one  does  have  to  toil  for  his  daily  bread  we 
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certainly  cannot  rleny  him  the  right  to  choose  a  trade 

that  pays  high  wages.  Other  skilled  workers — carpenters, 
masons,  tile  setters,  plumbers,  steam  fitters,  printers,  en- 

gravers, locomotive  and  marine  engineers,  boot  and  shoe 
workers  and  a  score  of  others — receive  higher  wages  and 
in  many  cases  work  shorter  hours  than  the  machinist, 
and  these  trades,  therefore,  experience  no  troiible  in  find- 

ing apprentices. 

^^Hiile  considering  the  machinist's  case  let  us  indulge 
in  a  few  simple  figures.  Suppose  he  receives  40  cents 
per  hour  and  works  nine  hours  per  day.  If  he  could 
accomplish  the  almost  impossible  feat  of  getting  in  full 
time  for  one  year  he  would  have  earned  $1,123.20.  It 
is  no  more  than  fair  that  he  should  take  at  least  two 

weeks'  vacation  during  the  summer,  which  brings  his 
total  down  to  $1,080.  Statisticians  inform  us  that  the 
average  worker  loses  ten  days  out  of  every  year  through 
sickness.  In  this  case  the  total  shrinks  to  $1,043.90.  As 

every  worker  is  bound  to  lose  some  time  in  the  course  of 
the  year  through  tardiness  in  reporting  for  work  we  will 
take  ten  hours  as  a  conservative  average.  This  amounts 

to  $4,  which  leaves  $1,039.90.  Many  machinists  are  affil- 
iated with  their  union,  the  dues  of  which  are  $12  an- 

nually, not  counting  occasional  assessments,  so  we  must 
subtract  this  amount,  which  leaves  $1,027.90.  The  num- 

ber of  holidays  in  different  states  varies,  but  seven  per 
vear  is  a  fair  estimate.  As  the  machinist  has  to  lose  this 
time  it  means  $2.5.20  to  him.  Subtract  this  amount  and 
we  have  a  net  total  of  $1,002.70.  In  considering  these 
figures  we  must  not  overlook  the  fact  that  all  machinists 
do  not  get  40  cents  per  hour.  Indeed,  in  some  localities 
30  cents  per  hour  is  considered  good  wages. 

Let  me  relate  an  incident  that  came  to  my  notice  a 
few  months  ago,  which  bears  on  the  question  of  the  wages 

paid  in  different  trades.  I  was  interviewing  the  purchas- 
ing agent  of  a  steel  foundry  in  the  Middle  West,  and  as 

his  office  was  on  the  ground  floor  we  had  occasion  to 
observe  several  negro  hod  carriers  who  were  working  on 

an  adjoining  building.  "Those  fellows  certainly  work 
hard,  don't  they  ?"  I  said.  "Yes,"  he  replied,  "but  they 
are  well  paid.     Tliey  get  $3..50  per  day." 

It  begins  to  look  rather  queer,  doesn't  it?  We  pay 
unskilled  labor  the  same  wages  we  expect  the  expert  ma- 

chinist to  work  for,  notwithstanding  the  fact  that  it  takes 
several  years  of  study  and  application  to  become  a  skilled 

workman,  to  say  nothing  of  having  to  purchase  an  ex- 
pensive kit  of  tools. 

In  conclusion,  can  we  really  blame  the  man  for  quitting 
his  trade  if  an  opportunity  offers,  and  can  we  blame  the 
young  man  for  choosing  a  trade  that  pays  better  wages? 

Indianapolis,  Ind.  F.  B.  Jacobs. 

In  the  American  Machinist  on  page  236  J.  P.  Brophy 
asked  the  question  just  why  there  are  not  as  many  good 

mechanics  as  there  were  years  ago.  He  says  it  is  diffi- 
cult to  find  a  man  nowadays  who  can  work  with  equal 

skill  on  all  standard  machines.  In  my  opinion  the  rea- 
son for  this  IS  that  the  apprentices  do  not  learn  to  run 

more  than  one  machine. 

In  the  old  days  a  boy  wanting  to  learn  the  trade  would 

usually  do  so  in  a  small  or  medium-size  shop  and  would 
consider  himself  fortunate  to  get  in  at  all,  although  his 
wages  were  generally  less  than  boys  are  in  the  habit  of 
receiving  today.  The  boss  was  in  those  days  able  to  get 
a  lietter  price  for  his  products,  wages  for  mechanics  were 

lower,  and  competition  was  not  quite  .so  keen  as  nowa- 
days. Small  wonder,  then,  that  the  boss  was  able  and 

willing  to  give  his  apprentices  a  chance  to  try  their  hands 
at  different  jobs  and  thus  work  on  different  machines,  at 
the  same  time  telling  some  of  his  best  men  to  look  after 
the  boys. 

Time  was  not  quite  so  important  a  factor  then  as  it 
is  today.  Let  a  boy  start  in  one  of  these  shops  now, 
and  they  will  pay  him  a  better  wage  than  ten  years  age; 
but  the  boss  usually  decides  what  machine  the  boy  is  to 
be  taught  to  run.  They  show  him  how  to  do  a  certain 
kind  of  work  on  a  certain  kind  of  machine,  and  they 
will  keep  him  there  as  long  as  the  boy  is  satisfied  to 
stay.  Should  one  of  the  workmen  step  over  to  tell  the 
boy  more  about  his  job,  how  it  could  be  done  on  another 
machine,  etc.,  he  would  most  likely  be  told  to  dispense 

with  his  hot  air  and  not  waste  his  and  the  boy's  valuable time. 

I  remember  that,  when  I  was  learning  the  trade,  the 

boss  bought  several  pounds  of  large  nails  and  after  show- 
ing me  how  to  make  a  good  Hat  drill  told  me  to  go 

ahead  and  make  drills  of  all  the  nails.  I  forged  and 
filed  them,  and  the  boss  himself  k)oked  over  each  of  these 
drills,  pointing  out  their  defects.  Then  he  showed  me 
how  to  harden  them,  as  if  they  were  steel.  I  also  drew 

the  temper,  and  these  fake  drills  M-ere  criticized  again. 
Then  I  was  given  a  few  lengths  of  drill  rod,  and  I  had 
to  make  real  drills.  This,  I  believe,  was  a  good  way  to 
learn  that  particular  thing.  Are  there  many  employers 

who  would  consent  to  have  their  boys'  time  taken  up 
in  this  manner? 

Large  shops  are  nowadays  specializing  to  such  an  ex- 
tent that  one  man,  for  example,  is  turning  up  crankshafts 

every  day  in  the  year.  Another  may  be  draw-filing  the 
same  piece  all  the  year  around,  so  where  can  the  resource- 

fulness of  the  all-around  mechanic  develop  ? 
The  apprentice  schools  maintained  l)y  some  large  shops 

are  good,  but  the  schools  themselves  cannot  turn  out  all- 
around  machinists  unless  they  also  have  a  variety  of 
jobs  to  do  in  the  shop.  Let  us  take,  for  example,  the 
case  cited  by  Mr.  Brophy.  Give  one  of  the  machinists 
turned  out  by  one  such  big  concern  that  %-in.  by  3-ft. 
rod  and  tell  him  to  reduce  it  to  ̂ 4  in.  in  diameter.  He 
will  know  how  to  center  it,  and  he  may  even  think  of 
the  steady  rest,  but  the  chances  are  that  he  will  not  spot 
the  rod  before  applying  the  steadyrcst.  He  has  of  course 
done  one  such  job  at  the  school,  but  he  forgot  all  about 
it  because  in  the  shop  they  kept  him  on  the  drilling  ma- 

chine or  the  miller. 

You  cannot  make  a  good  machinist  of  anyone  by  let- 
ting him  do  a  job  once.  He  has  to  do  it  repeatedly. 

The  large  shops  keep  the  boys  doing  the  same  thing  to 
make  them  earn  their  wages  and  help  support  the  schools. 

Many  a  man  hiring  out  as  a  first-class  lathe  hand  does 
so,  believing  himself  to  be  just  that,  because  he  perhaps 
has  stayed  too  long  in  one  place  or  has  done  the  same 
kind  of  work  all  the  time;  but  when  he  starts  in  a  new 

shop,  he  finds  himself  at  a  disadvantage  and  will  .soon 
be  known  as  a  faker.  This  is  the  fault  of  the  system, 
not  of  the  man.  Joseph  Limbrunner. 

Shelton,  Conn. 

I  have  read  with  interest  Mr.  Brophy's  article  on  page 
236.  I  shall  endeavor  to  explain  the  whereabouts  of  our 

good  mechanics. " 
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You  hire  a  planer  hand  or  a  lathe  liand  or  a  miller 
hand  and  find  that  he  is  inefficient.  Such  men  now 

pose  as  first-clas.s  all-round  e.xpert  machinists.  Where 
are  the  machinists?  Oh,  they  are  now  first-class,  ex- 

pert tool,  die  and  gage  makers.  They  wear  a  white 
apron  in  place  of  overalls,  have  a  new  and  more  fancy 

tool  box,  a  lot  of  gumption,  and  they  get  away  with  it — 
after  a  fashion.  Where  are  the  real  tool  makers?  They 
are  smothered  among  the  new  crop  that  has  sprung  up. 

The  real  tool  maker  is  now  at  a  loss  to  find  enough  ad- 
jectives of  sufficient  power  properly  to  express  his  su- 

periority over  the  new  class — when  applying  for  a  job. 
Conditions  are  such  that  many  more  thousands  of  me- 

chanics are  required  than  are  available.  While  the  plants 
are  now  wondering  where  the  good  mechanics  are,  the 

good  mechanics  may — when  the  rush  is  over — wonder 
where  they  can  find  someone  who  is  willing  to  pay  the 
price  for  a  good  mechanic.         Gustave  A.  Remacle. 

Newark,  N.  J. 

Fitting  Flywlheel  lies^s 
Why  are  tapered  keys  a\'oided  as  much  as  possible  in 

machine-tool  work?  Is  it  not  because  of  the  difficulty 
in  fitting  and  the  inspection  occasioned  by  their  use? 
Does  not  the  fit  depend  entirely  u])<)n  the  man  who  does 
the  final  fitting,  for  what  insjiector  is  going  to  draw 
keys  to  see  if  the  fit  on  all  four  sides  is  what  it  should  be  ? 

Mr.  Haas'  article  (Vol.  44,  page  1087)  seems  to  dwell 
more  on  the  fitting  of  engine-flywheel  keys.  But  do  not 
numerous  machines  have  flywheels  that  are  subject  to 
much  greater  stresses  and  sudden  shocks  than  are  most 
engine  flywheels?  Take  for  instance  a  punch  press  or 
a  nail-making  machine.  These  machines  depend  on  the 
inertia  of  the  flywheel  to  carry  them  over  what  would 
otherwise  l)e  a  great  overload,  and  the  load  is  suddenly 
applied  too.  In  the  case  of  the  punch,  it  is  the  practice 
of  one  finn  at  least  building  these  and  kindred  machines 
to  make  the  flywheel  a  wringing  fit  on  the  shaft,  and 

drive  a  straight  key  in  tight  on  the  sides  and  ̂ /^^  in. 
loose  top  and  bottom.  The  manufacturing  problems  in- 

volved are  the  holding  of  the  shaft  and  hole  diameters 
correctly,  and  keeping  the  keyways  central  in  both  shaft 
and  hole. 

A  tightness  of  0.002  to  0.006  in.  may  be  allowed  on 
the  sides  of  keys,  provided  there  is  room  for  the  metal 
to  flow  in  the  other  direction  and  that  the  key  is  stiff 
enough   to   staiul  flogging  witiiout  bending  over. 

The  slot  miller  mentioned  by  Mr.  Haas  has  the  ob- 
jection of  slowness  to  overcome  in  large  work.  The 

Newton  system  of  a  disk  cutter  to  mill  the  length  of 
the  keyway  and  an  end  mill  to  clean  out  the  ends  is 
much  more  practicable  for  medium-sized  work. 

When  taper  keys  are  specified — and  they  must  be  used 
if  any  hopes  of  interchangeability  arc  to  be  cntert^iiued — 
the  gaging  system  must  be  most  comprehensive  in  order 
to  take  care  of:  (1)  The  diameter  of  the  hole;  (2) 
the  width  of  the  keyway;  (3)  the  taper  of  the  keyway 
with  the  center  line  of  the  hole;  (4)  the  depth  of  the 
keyway,  and  (5)  the  coincidence  of  the  center  line  of 
the  keyway  with  a  radial  line  drawn  through  the  center 
of  the  hole. 

-The  first  point  is  a  question  of  reamers  in  a  manufac- 
turing pro])osition,  while  the  rest  of  the  points  may  be 

Liken  care  of  by  broaching  in  a  machine  fitted  ui)  with 

good  fixtures  and  subjected  to  inspection  fairly  often. 
Where  no  broaching  machine  is  available  the  problem  is 
such  that  it  seems  best  to  resort  to  the  straight  key  as, 
to  insure  real  accuracy,  it  would  be  necessary  to  gage  a 
far  greater  proportion  of  the  total  number  than  if  the 
broaching  equipment  were  availal)le. 

In  jobbing  work  very  little  trouble  is  experienced  if 
the  wheel  and  shaft  are  assembled,  the  depth  of  keyway 
calipered  at  each  end,  the  length  noted  ancl  these  dimen- 

sions laid  off  on  cold-rolled  steel  and  the  excess  metal 
taken  off  in  the  shaper. 

A  shaper  will  prove  to  be  of  great  utility  on  the  erecting 

floor  and  is  more  useful  than  a  surface  gi-inder.  Prob- 
ably the  best  combination  would  be  a  shaper  and  a  disk 

grinder,  as  the  shaper  could  be  used  to  "hog  off"  the 
metal  and  the  disk  grinder  for  the  final  finishing. 

So  far  as  broaching  the  keyways  to  size  after  assembly 
is  concerned,  there  are  two  objections — in  larger  work, 
awkwardness  and  diflSculty  in  handling;  in  small  work, 
broach  breakage. 

With  the  shaper  and  the  disk  grinder  even  a  large 
keyway  may  rapidly  be  finished,  and  the  machines  ar^. 
also  suitable  for  a  good  deal  of  the  work  beyond  the 
limited  range  of  a  surface  grinder. 

Finally,  when  taper  keys  are  used,  the  tendency  is 
to  sacrifice  the  extremely  tight  side  fit  when  fitting  for 
a  good  bearing  on  top  and  bottom.  Should  the  wheel 
move  on  the  shaft,  the  fit  is  in  nine  cases  out  of  ten  a  loose 

one,  and  it  is  only  a  matter  of  time  before  the  key  will 
come  out.  With  a  straight  key,  however,  the  fit  is  on 
the  sides  and  is  tight  enough,  or  should  be,  to  hold  the 
wheel  from  moving  along  the  shaft.  A  set-screw  over 
the  key  might  reassure  some  of  the  more  timid  or 
doubtful,  a  drilled  and  tapped  hole  taking  very  little  time 
to  make  and  setscrews  being  cheap. 

Ironton,  Ohio.  Roland  V.  Hutchixsox. 

VS. 
Some  time  ago,  you  ])ublished  a  descrijjtion  of  a  novel 

method  of  moving  milling  cutters  in  the  shop,  using  a 
broom  as  a  means  of  conveyance. 

I  recently  saw  the  following  method  used  for  moving 

kegs  of  base  plates  for  18-lb.  H.  E.  shells.  The  kegs 
weighed. about  300  lb.  and  had  suffered  the  discomforts 
of  a  long  railroad  journey.  If  they  were  rolled  across 
the  floor  the  jolting  would  burst  the  heads  and  spill  the 
contents. 

The  kegs  were  standing  on  their  ends  and  were  tilted 
enough  to  allow  a  shovel  to  be  slid  under  them.  It  was 
then  an  easy  job  for  a  helper  to  ])ull  the  novel  skid  and 
its  load  to  the  lathe.  Of  course  the  keg  had  to  be  stead- 

ied on  the  shovel  while  in  transit;  but  it  arrived  in  good 
time  and  all  in  one  piece.  A.  F.  ̂ Iexzies. 

New  Westminster,  B.  C. 
S5 

ComprFMied  Air,  the  air  which  is  compressed  in  front  of  a 
projectile  In  flight.  Is  an  Important  factor  to  be  reckoned  with 
in  the  designing  of  anti-aircraft  guns  and  In  the  study  of 
their  action  and  efficiencies.  A  single  instance  of  the  com- 

plications encountered  is  seen  in  the  study  of  falling  bodies. 
Gravity,  of  course,  if  not  interfered  with,  produces  a  con- 

stantly accelerated  drop,  but  this  is  opposed  and  may  be 
entirely  negatived  by  the  gradually  increasing  resistance  of 
the  air.  When  this  resistance  equals  the  force  of  gravity,  no 
matter  what  the  height  may  be.  there  can  be  no  more  accelera- 

tion and,  in  fact,  on  account  of  the  increasing  density  of  the 

air  there  must  be  some  actual  retardation. — -"Compressed  Air 

Magazine." 
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Replace  SMII? 
There  is  a  shop  in  New  England  that  produces  a  large 

quantity  of  intricate  drop  forgings,  whicli  necessitates 
the  operation  of  an  extensive  toolroom  in  which  all  the 
dies  for  this  work  are  made.  This  department  is  well 
equipped  with  uptodate  machine  tools;  its  work  benches 
are  arranged  in  such  manner  as  to  obtain  good  light  upon 
the  work;  in  fact,  it  resembles  in  appearance  many  other 

well-arranged,  modern  die-sinking  departments  in  other 
parts  of  the  country. 

Operating  the  machines  and  working  at  the  benches 
are  employees  who  resemble  very  closely  those  found  in 
any  other  like  department.  They  appear  to  be  capable 
men  and  go  about  their  work  as  if  they  understood  it. 
And  this  work  is  not  simple  by  any  means. 

The  strange  feature  about  all  this  is  something  that 
is  not  evident  on  the  surface.  It  is  claimed  by  the 

management  of  this  shop  that  not  one  of  the  sixty-odd 
men  employed  in  this  department  is  an  experienced  die 
maker  or  has  had  previous  training  in  this  work.  As  a 
matter  of  fact,  those  skilled  die  makers  who  had  been 

previously  employed  in  this  shop  left  the  locality  for  the 
more  profitable  fields  that  developed  from  the  demand  for 
munition  making,  which  carried  away  not  only  skilled  die 
makers,  but  the  semiskilled  as  well. 

One  of  tlie  men  employed  was  pointed  out  as  an  ex- 
chauffeur  who  had  been  in  the  shop  for  two  months.  If 

it  h^d  not  been  for  the  known  veracity  of  the  informant, 
this  statement  would  have  been  received  with  considerable 

dou])t,  as  the  class  of  work  that  this  man  was  engaged 
iipon  was  consideral)Iy  above  the  average. 

As  a  matter  of  fact,  a  decrease  in  the  available  sup- 

ply of  skill  must  be  overcome  by  an  increase  in  the  grade 

of  supervision.  In  this  particular  plant,  although  skilled 

men  have  been  replaced  with  those  not  skilled,  dies  are 

still  made,  forgings  are  still  made,  costs  have  not  been 

materially  increased  nor  quality  reduced.  p]xamples  of 

this  kind  bring  up  the  question  as  to  the  extent  to  whick 
intelligent  supervision  can  replace  skill. 

HIgfoi  Cost  of  SlhaplbtuiildaEag 
isa   Ms^wy  YaiP<^s 

The  criticism  from  certain  quarters  of  the  policy  of 
ship  construction  in  Government  navy  yards  may  perhaps 
be  well  founded ;  but  if  so,  it  is  not  because  the  workmen 

in  the  navy  yards  are  inferior  to  those  in  privately  owned 

yards.  This  is  a  point  which  should  clearly  be  under- 
stood, in  order  that  the  responsibility  for  the  slowness  and 

the  high  cost  of  work  in  Government  establishments  in 
general  may  properly  be  placed. 

Shipyard  workmen  drift  about  from  shipyard  to  navy 
yard  and  from  navy  yard  to  shipyard.  There  is  not  a 
shipyard  that  docs  not  emjjloy  workmen  who  have  worked 
in  navy  yards,  nor  a  navy  yard  that  does  not  emjiloy 
M-orkmen  who  have  worked  in  shipyards.     Men  who  were 

born  and  brought  uj)  in  English  and  Scotch  shipyards 
are  found  in  both  Government  owned  and  privately  owned 
yards  over  here,  many  of  them  holding  responsible  jobs. 

Draftsmen,  foremen  and  other  supervisory  men  shift 
about  between  navy  yards  and  shipyards,  too,  so  that  there 
is  a  constant  interchange  of  men,  ideas,  methods  and 
practices.  This  is  even  true  of  piece-work  prices ;  each 

yard  has  good  information  of  the  other  yards'  prices. 
Workmen  have  ways  of  working,  dependent  usually 

upon  the  men  from  whom  they  first  learned  their  trades 

and  upon  their  early  environment.  A  man's  methods  and 
speed  of  working  are  practically  independent  of  his  loca- 

tion, unless  in  one  place  he  has  better  facilities  than 
in  another.  In  this  respect,  if  there  is  a  difference,  the 
navy  yards  have  a  bit  of  an  advantage. 

The  real  difference  is  found  in  the  high  places.  The 
American  Machinist  has  consistently  pointed  out  that 
reform  in  industrial  management  must  begin  at  the  top 
of  the  organization,  and  here  is  an  excellent  illustration. 
Navy  yards  are  not  well  organized:  it  might  almost  be 
said  they  are  not  organized  at  all.  Each  <;onsists  of  two 
or  more  departments  with  separate  heads,  each  depart- 

ment with  its  own  "organization,"  discipline,  system,  etc., 
and  each  considering  itself  and  its  interests  to  be  para- 

mount. Just  a  little  active  coordination,  as  has  appeared 
at  times  in  spots,  makes  such  a  big  improvement  as  to 
be  markedly  noticeable  and  prove  the  general   idea. 

Privately  owned  shipyards  are  much  l)etter  in  this 
respect.  They  are  not  so  well  run,  perhaps,  as  the 
average  machine  tool  plant,  but  still  they  do  hang 

together  at  the  top ;  requirements  for  material  are  active- 
ly looked  after;  political  interference  is  little,  if  any; 

department  heads  work  together;  there  is  one  system  of 
operation ;  there  is  a  balance  sheet  by  which  to  judge 
results. 

People  in  general  ought  to  know  that  the  high  cost 
of  work  in  Government-owned  activities  is  not  the 
fault  of  the  workman,  but  of  the  administration ;  and 
the  cure  is  to  be  applied  to  the  executive  departments 
in  Washington. 

m 

TrsiflimiEa^  Tlhat  ̂ ^aM  Not  Be 
For^ottesa 

Day  by  day  little  influences  build  upon  the  human  minil 
various  impressions  which  may  not  be  noted  at  the  time, 
but  which  culminate  in  lifelong  habits  of  thought  and 
action.  The  fact  that  this  is  done  unconsciously  in  many 
cases  is  not  evidence  of  any  lack  of  permanency  of  the 
effect. 

During  the  last  two  years  the  machine  shops  of  this 
country  and  the  machinists  who  work  in  them  have  been 
undergoing  an  unconscious  evolution.  What  important 
bearing  this  will  have  on  work  in  the  future  it  is  hard 
to  predict,  but  only  the  most  thoughtless  will  deny  that 
the  effect  will  be  considerable. 

One  of  the  most  important  influences  is  likely  to  be 
that  relating  to  the  use  of  precision  gages.     Practically 
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all  munition  work  oalls  for  accurate  gaging,  and  this 
has  been  accompanied  by  the  invariable  use  of  limit  gages 
for  indicating  the  proper  amount  of  tolerance  on  each 
piece.  Thousands  of  men  who  never  before  saw  or  han- 

dled a  limit  gage  are  now  familiar  with  its  use  and 
think  no  more  of  working  to  close  limits  than  they  would 

have  done  formerly  of  taking  a  roughing  cut.  In  real- 
ity it  is  much  easier  to  turn  out  work  with  the  aid  of 

some  simple  device  such  as  a  limit  gage  than  it  is  to 

guess  at  the  size  without  it.  Yet  in  many  shops,  pre- 
vious to  the  war,  the  term  "limit  gage"  involved  a  men- 

tal impression  of  something  quite  formidable. 
While  the  employees  have  learned  this  lesson  in  the 

use  of  accurate  measuring  devices,  the  employers  have 
also  come  to  realize  how  necessary  these  tools  are  in  order 
to  produce  goods  at  a  minimum  cost.  They  have  learned 
that  working  to  these  fine  gages,  instead  of  increasing 
cost,  as  might  be  imagined,  has  reduced  it  and  has 
brought  about  the  somewhat  paradoxical  situation  in 
which  it  is  cheaper  to  produce  work  to  close  limits  than 
to  make  it  without  any  limits  at  all.  The  result  is  very 
likely  to  be  a  permanent  demand  for  clearly  specified 
limits  on  all  work  that  runs  into  fair  quantities. 

In  the  matter  of  quantity  production  there  have  also 
been  certain  unconscioiis  lessons  that  will  have  their  effect. 
The  relation  between  tool  expense  and  cost  has  been 
strongly  emphasized,  and  a  great  many  manufacturers 
have  got  over  the  idea  of  expecting  cheap  tool  equipment 
to  produce  low-cost  work.  Munition  making,  with  its 
enormous  quantities  of  pieces,  has  called  for  the  best  that 
could  be  had  in  the  tool  line,  and  the  gain  from  using 
this  best  has  been  so  evident  that  there  is  no  longer  any 
question  as  to  the  advantage  of  this  policy. 

Another  lesson  which  has  been  learned  is  that  of  the 

economy  of  simplified  operations.  Many  a  discarded  old 
lathe  reposing  in  the  scrap  heap  has  come  back  into  its 
own  and  done  nobly  on  some  simple  operation  on  which 
no  automatic  could  do  better.  The  influence  has  been 

toward  simplicity,  which  may  have  a  beneficial  effect  on 
design.     Let  us  hope  so,  at  any  rate. 

S 

In  a  recent  number  of  tlic  monthly  bulletin  issued  by 
the  Pennsylvania  Department  of  Labor  and  Industry  sev- 

eral interesting  rulings  on  accident  hazard  are  recorded. 
These  relate  to  setscrews  and  metal  belt  lacings,  and  are 
based  on  the  fact  that  a  number  of  injuries  have  been 
reported  recently  from  industrial  plants  due  to  projecting 
setscrews,  and  further  because  the  restrictions  in  that 
state  on  metal  belt  lacings  have  proved  to  be  somewliat 
poorly  understood.  While  these  causes  of  accidents  are 
obviously  rather  small  in  importance,  they  are  both  pro- 

ductive of  injury  and  are  typical  of  the  precautions  that 
are  being  taken  in  certain  states  in  the  campaign  against 
preventable  accidents. 

A  customary  objection  by  a  shop  proprietor  concern- 
ing setscrews  used  with  overhead  shafting,  for  example, 

is  set  forth  in  this  bulletin  under  the  statement:  "It 

isn't  necessary  to  remove  that  setscrew;  no  one  ever 
goes  up  there."  The  bulletin  answers  this  typical  ob- 

jection by  citing  an  actual  case  in  which  an  inspector 
requested  the  removal  of  a  projecting  setscrew  in  a  shaft 
some  12  ft.  above  the  floor.  The  shop  proprietor  criti- 

cized the  order  as  well  as  the  inspector's  ability  by  sending 

a  letter  to  the  central  office,  stating  that  no  one  ever 
worked  around  this  shaft.  A  week  later  an  oiler  was 

caught  on  this  identical  setscrew  and  whirled  to  death 
by  the  rapidly  moving  shafting. 

The  effort  to  prevent  similar  occurrences  is  made  clear 
in  a  circular  letter  addressed  to  all  state  inspectors  from 
the  chief  of  the  bureau  of  inspection,  an  abstract  of 
which,  as  follows,  covers  this  point : 

Recently  there  has  come  to  my  attention  the  report  of 
several  accidents  caused  by  protruding  setscrews.  Irrespec- 

tive of  location,  all  protruding  setscrews  in  moving  parts  of 
machinery,  when  exposed  to  contact,  shall  be  removed  and 
replaced  by  flush  setscrews.  This  is  a  very  simple  but  im- 

portant request,  and  I  trust  you  will  in  future  give  this 
matter  the  careful  attention  it  deserves. 

A  quotation  from  a  similar  letter  on  the  part  of  the 
chief  of  the  bureau  of  inspection  in  the  same  state  covers 
the  interpretation  of  the  rulings  concerning  metal  belt 
lacings,  as  follows: 

The  section  which  reads  "Hereafter  no  change  belts  shall 
be  laced  with  metal"  should  be  construed  with  the  following 
interpretation  of  the  Industrial  board,  which  reads:  "It  is  the 
intent  in  drafting  this  particular  regulation  to  prohibit  the 
lacing  with  metal  of  any  belt  which  it  is  possible  to  shift  by 
hand.  It  is  understood  that  any  mechanical  shifting  apparatus 
which  prevents  the  human  hand  coming  in  contact  with  the 

belt  at  all  times  would  be  permissible  if  laced  with  metal." 
Therefore  It  will  be  seen  that  belts  which  are  not  shifted  by 
hand  will  be  permitted  to  have  metal  lacings. 

These  quotations  from  letters  of  interpretation  are  in- 
teresting side  lights  on  the  work  of  a  large  bureau  of 

inspection,  in  the  one  case  emphasizing  the  original  order 
and  in  the  other  placing  a  more  liberal  interpretation  on 
a  former  rule.  Tliere  is  probably  no  field  of  legislative 
inspection  and  enforcement  where  more  care  is  required 
than  in  that  of  such  a  bureau  connected  with  a  depart- 

ment of  labor  and  industrv-.  Occasional  cases  must  surelv 
arise  now  and  then  where  an  inspector  may  prove  to  be 
unreasonable,  but  similar  cases  are  almost  equallv  sure 
to  exist  where  shop  proprietors  in  their  turn  do  not  .show 
that  spirit  of  cooperation  which  the  conditions  warrant. 

A  fair  degree  of  ability  to  see  through  each  other's  eyes 
is  required  both  of  inspectors  and  proprietors,  and  with 
a  central  office  that  is  able  and  willing  to  place  correct 
and  yet  liberal  interpretations  on  existing  rules,  this 
spirit  of  cooperation  will  avoid  or  at  least  materially 
reduce  many  of  the  troubles  involved  in  this  class  of 
work. 

So  long  as  the  American  public  implicitly  holds  to  the 
belief  that  the  business  of  higher  education  is  to  impart 
specialized  information  on  every  .subject  under  the  sun, 
from  computing  bridge  stresses  by  the  latest  short  cut  to 

training  a  hen  to  lay  200  eggs  a  year,  or  writing  adverti.<e- 
ments  for  liver  pills — so  long  will  the  higher  education 
prove  a  huge  disappointment  to  many  of  those  wbo  invest 
time  and  money  in  it.  This  does  not  mean  tliat  there  is 
not  room  and  place  for  the  vocational  school,  but  that  the 
first  aim  of  higher  education  should  be  to  fit  the  student 
for  whatever  occupation  he  may  have  to  follow  in  life,  and 
not  for  the  one  particular  niche  that  he  may  never  be 
able  to  fit. — Engineering  News. 

•^. 

Men  give  me  credit  for  some  genius.  All  the  genius 
I  have  lies  in  this:  When  I  have  a  subject  in  hand. 
I  study  it  profoundly.  Day  and  night  it  is  before  me. 
I  explore  it  in  all  its  bearings.  My  mind  becomes  j)er- 
vaded  with  it.  Then  the  effort  which  I  have  made  is 

what  people  are  pleased  to  call  the  fruit  of  genius.  It 
is  the  fruit  of  labor  and  thought. — Alexander  Hamilton 
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The  internal  threader  shown  in  Fig.  1  was  designed 
for  milling  the  internal  threads  on  the  nose  or  base  of 
shell  bodies.     The  shell  is  held  in  a  hollow  spindle,  the 

angle  ring  F,  which  operates  the  trip  trigger.  The 

trigger  /  holds  the  wormshaft  engaged  and  at  one  revolu- 
tion of  the  shell  holder  is  automatically  tripped  by  the 

angle  ring.  The  rear  nut  or  cone  II  turns  on  the  screw 
that  is  held  in  tlie  nut  G.  This  comprises  the  shell- 
clamping  device  shown  in  detail  in  Fig.  3.  The  cutter- 
spindle  head  is  traveled  longitudinally  by  means  of  the 

FIG.    3. DETAILS    OF    SHKLL    HOLDING    AND    CLAMPING 
DEVICRS 

FIG.    1.     INTERNAL    THREAD    MILLER 

Capacity.    7-    to    12-in.    shells 

detail  construction  of  which  is  shown  in  the  cross-section, 
Fig.  2. 

The  working  parts  of  the  machine  consist  mainly  of 
the  hollow  spindle  or  shell  holder  A,  which  is  ground  and 
fitted  to  the  head  B  and  is  held  in  fixed  position  by  the 

rack  T  and  the  pinion  S.  and  transversely  by  means  of  a 
screw  feed. 

The  shell  is  placed  in  the  shell  holder  and  is  held  on 
the  conical  surfaces  formed  by  the  nose  of  the  shell  and 
the  rear  clamp,  as  show^l  in  Fig.  3.  This  holds  the 
shell  accurate  with  the  center  a.\es  of  the  holder,  thus 
insuring  tlie  thread  being  milled  true  with  the  axes  of 
the  shell. 

'\\'hcn  the  shell  is  put  in  the  machine,  the  rear  clamp 
is  placed  in  position.     This  is  designed  similarly  to  a 

FIG.    2.     CROSS-SECTION   OF   INTERNAL  THREAD  MILLER 

bronze  half-nuts  6'  and  Y.  The  shell  holder  and  half- 
nuts  are  threaded  to  the  pitch  of  the  thread  required 
in  the  piece  to  be  threaded.  The  shell  holder  is  driven 
by  means  of  the  bronze  wormwheel  D,  which  is  engaged 
by  the  worm  /.     On  the  rear  of  the  shell  holder  is  the 

FIG.    4.     INTERNAL    THREAD    MILLER 

Capacity,   3-   to   6-ln.  shells 

gun-breech  locking  device,  and  by  giving  it  a  quarter 
turn  by  the  handle  aa  (Fig.  2)  the  operator  has  the  damp 
securely  locked.     Then  the  handle  hh  is  used  to  tighten 
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the  shell  in  the  holder.  At  this  point  the  shell  is  ready  to 
have  the  hob  adjusted.  This  is  quickly  done  by  turning  the 
handwheel  on  the  side  of  the  machine,  which  rotates  the 
pinion  H  and  brings  the  carriage  forward  until  the  stop 
IV  comes  in  contact  with  the  end  of  the  shell ;  then  the 

carriage  is  locked  in  position,  and  the  cutter  is  moved 
transversely  to  its  proper  depth  in  the  shell ;  then  the 
cross-slide  is  locked  in  position. 

The  worm,  which  is  in  rotation  continually,  is  lifted 
by  means  of  a  handle  formed  by  the  wormshaft  projecting 
beyond  the  worm  and  toward  the  operator.  This  shaft 
pivots  on  a  bracket  on  the  rear  of  the  machine ;  and  by 
lifting  the  front  end  up,  the  wormshaft  becomes  engaged 
with  the  wormwheel  and  the  trigger  snaps  under  the 
wormshaft  bracket,  holding  it  in  place  until  the  shell 
has  made  a  little  more  than  one  revolution  and  is  tripped 
off  by  the  angle  ring,  which  has  moved  the  trigger  out  one 
pitch,  causing  the  worm  to  trip  out  of  gear.  By  means 
of  the  adjustment  at  X  the  machine  can  be  made  to  trip 
at  any  desired  point.  When  the  worm  drops  out  of  gear, 
the  hob  is  backed  away  from  the  work.  The  shell  holder 
is  turned  one  revolution  forward  and  is  held  in  position 
by  means  of  a  pawl  dropping  into  a  notch  in  the  angle 
ring.  Then  the  clamp  is  removed,  the  shell  withdrawn, 
and  the  operation  is  complete. 

The  machine  shown  in  Fig.  4  is  of  a  lighter  type,  with 
leg-base  construction.  The  design  and  operation  are 
similar  to  the  heavier  style  seen  in  Fig.   1. 

Both  machines  are  recent  additions  to  the  line  of  shell- 

threading  equipment  made  by  the  Holden-Morgan  Co., 
Toronto,  Canada. 

fixtures  have  the  taper  shank  so  attached  to  l)c  in  line 
with  the  hole  to  be  tapped. 

The  set-up  on  this  machine  consists  of  removing  one 
fixture  by  knocking  out  its  taper  shank  from  the  tail 
spindle  by  means  of  the  hole  througli   tlie  spindle  and 

HORIZONTAL    TArPER 

Capacity,    54    to    Vi    in.    in    diameter 

er 
In  the  tapper  sliown  tlie  forward  drive  and  reverse  are 

accomplished  by  friction,  applied  on  the  cone  principle. 
The  friction  is  leather  to  cast  iron  and  is  dry,  arranged 
so  that  no  oil  can  work  its  way  to  the  leather  under 
normal  conditions.  The  leather  face  is  cushioned  and 

gives  an  easy,  sensitive  and  at  tlie  same  time  powerful 
grip  under  slight  longitudinal  pressure. 

The  spindle  is  of  tool  steel  and  of  small  diameter, 
while  the  cone  spider  on  the  spindle  is  of  aluminum 
and  is  of  lightened  design.  In  this  manner  the  flywheel 
effect  is  kept  to  a  minimum  and  the  spindle  comes  to 
a  stop  when  the  friction  is  released ;  therefore  tapping 
to  a  fixed  distance  or  to  a  bottom  may  be  positively 
effected. 

The  forward  friction  is  thrown  into  action  by  a  slight 
pressure  on  the  end  of  the  tap,  applied  by  pushing  up 
the  tap  drill  hole  in  the  work  against  it.  When  the  work 
is  tapped  deep  enough  and  the  work  spindle  in  the  tail- 
stock  comes  against  the  stop,  the  cone  friction  is 
automatically  released  by  the  action  of  the  tap  drawing 
into  the  work.  Then  the  tap  is  reversed  and  backed 

out  by  a  slight  pressure  of  the  operator's  hand  in  a 
direction  to  pull  the  work  from  the  tap. 

The  pressure  required  to  cause  the  friction  to  grip 
and  drive  is  very  slight,  and  the  cushioning  and  angle 
of  the  friction  have  been  so  developed  that  the  change 
from  driving  to  releasing  and  vice  versa  is  accomplished 
instantly  and  smoothly. 

Work-holding  fixtures  fitted  to  a  taper  shank  are  in- 
serted in  the  tail  spindle.  This  insures  tapping  the 

holes  in  alignment  and  in  the  correct  location,  as  the 

then  inscitiug  another  fixture  and  .-netting  the  tailstock 
and  adjusting  the  stop  for  proper  depth. 

This  form  of  machine  is  made  in  several  sizes,  in 

both  bench  and  pedestal  ty]K^s,  by  the  H.  E.  Harris 
Engineering  Co.,  Bridgeport.  Conn. 

Offset  Boris&g  Head 
Tlie  offset  boring  liead  shown  consists  mainly  of  two 

parts  A  and  B,  a  simplified  form  of  two  eccentric  bushings 
one  within  the  other.     The  hole  in  the  outer  bushing  is 

OFFSET  BORING  HEAD 

bored  0.050  in.  off  center;  similarly  tlie  hole  in  the  inner 
bushing  supporting  the  (;utter  bar  is  off  center. 

The  illustration  shows  the  holder  with  a  solid  shank 

D;  the  two  parts  A  and  D  may  be  made  in  one  piece. 
The  lever  C  is  used  for  locking  the  bushing  B  in  place 
wlien  boring  and  is  sliown  in  a  iwsition  of  release.     Tlie 
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bevoled  flanjre  on  B  is  divided  into  100  equal  divisions, 
of  wliirh  each  tenth  one  is  marked. 

From  this  it  may  be  seen  that  by  turning  the  inner 
bushing  or  B  aronnd  either  to  the  right  or  to  the  left, 
for  a  right-  or  a  left-hand  cutter,  the  euttcr-bar  hole  in 
B  is  thrown  off-center,  continuing  so  up  to  one-half  turn 
of  B,  or  point  50  on  the  dial,  whicli  is  the  highest  point 
of  the  eccentric.  At  this  point  the  cutter-bar  hole  in  B 
i.s  0.100  in.  off  the  true  center. 

When  the  zero  points  on  A  and  B  coincide,  the  cutter- 
bar  hole  in  B  runs  perfectly  central  and  true  and  is 
generally  used  as  the  starting  point  in  boring  holes. 
During  the  course  of  boring,  when  it  is  desired  to  change 
the  adjustment  for  another  cut,  releasing  the  lever  C, 
turning  the  bushing  B  the  number  of  graduations  re- 

quired and  tightening  the  lever  C  is  all  that  is  necessary. 
When  boring  large  holes,  the  cutter  in  the  end  of  the 

cutter  bar  is  usually  adjusted  by  means  of  tlie  screw  in 
the  end  of  the  bar,  as  shown,  until  the  hole  diameter  is 
within  the  graduated  limits  of  the  boring  tool. 

For  boring  holes  of  a  small  diameter  a  cutter  bar  with 

a  small  split  chuck,  holding  fV-in.  round  drill-rod  stock, 
cutters  for  which  can  be  made  and  shaped  to  meet  the 
requirements  of  the  hole  to  be  bored,  is  furnished. 

The  boring  tools  are  furnished  complete  with  two  cut- 
ter bars,  one  for  boring  holes  of  a  large  diameter  E,  and 

a  smaller  one  for  holes  of  very  small  diameter  F.  Shanks 
of  any  size  and  taper  can  be  furnished. 

The  tool  is  a  recent  product  of  the  Reliance  Tool  Co.. 
134  Eliot  St.,  Boston,  Mass. 

S5 

The  illustration  shows  a  combination  tool  for  use  in 

tlie  shop.  The  arbor  is  arranged  to  take  abrasive  wheels, 
a  disk  with  abrasive  cloth   or  paper  or  a  circular  saw. 

Tiie  mounting  of  thin  abrasive  wheels  is  provided  for 
so  that  liigh-spee<l  and  tempered  steels  can  be  cut.  The 
table  tilts  to  any  angle  or  can  be  raised  or  lowered  at 
the  back.  It  is  provided  with  two  adjustable  angle  rests 
which  can  be  set  and  locked  in  any  position  l)y  thumb- 

screws provided  for  the  purpose. 

CSufltcSii^Mnlianinig  Fixttisre 
Ey  H.  V.  Allk.v 

The  device  shown  in  Fig.  2  is  used  in  the  shops  of 
the  Henderson  Motorcycle  Co.,  Detroit,  Mich.,  for  milling 
the  teeth  on  the  jaws  of  small  starting  clutches.  As  the 
two  parts  are  not  alike,  except  for  the  teeth,  one  part  is 

COMHTNATION   DISK  (iKINDBR  AND  SAW  TABLE 
Table.   18xl5V4    in.;  steel-shaft   iliameter,    %    in.;   bearing,   7   in. 

long;    weight,    70    lb. 

FIG.    1.     DETAILS    OF    MECHANISM 

held  as  shown  at  A.  while  tlie  holder  for  the  other  is  seen 
at  B.  The  cutter  used  is  shown  at  (7.  Once  set,  the 
milling  is  continuous  on  a  clutch,  the  operator  simply 
turning  the  handwheel  D. 

Details  of  the   fi.xture  are  given  in   Fig.   1.     Here  it 
will  be  seen  that  a  cam  at  A,  cut  witli  ri.ses  to  correspond 



440 AMEEICAN    MACHINIST Vol.  45,  No.  10 

to  the  clutch  teeth,  gives  the  necessary  vertical  movement 
as  the  clutch  is  rotated  by  means  of  the  wormwheel  B 
operated  by  the  handwhcel  that  turns  tlie  worm  C.  Springs 

FIG.    2.    CLUTCH-MILLING    FIXTURE 

keep  the  cam  parts  in  close  contact  at  all  times.  The 
angle  at  which  the  work  holder  is  set  is  taken  care  of  by 
a  pair  of  fine-tooth  bevel  gears. 

C^attiim^  Steel  Xr^^itl^  tl^e  Caraisia 
By  C.  p.  .Maisel 

Some  time  ago  I  tried  an  experiment  on  cold-rolled 
steel,  which  I  think  will  he  of  interest.  We  had  been 
making  up  a  set  of  friction  wheels  by  cutting  off  and 

turning  a  V-groove  in  the  edge  of  the  wheel.  These 
wheels  were  about  l/g  in.  thick  and  a  little  over  li/^  in. in  diameter. 

We  had  been  having  considerable  trouble  in  cutting 
the  V-groove,  spoiling  about  50  per  cent,  of  the  work  in 
the  process.  In  some  cases  the  grooves  would  be  smooth 
and  in  others  very  rough.  I  was  given  the  job  of  finding 
the  trouble. 

I  started  in  cutting  the  grooves  and  got  three  perfect 
ones,  two  bad  ones  and  another  perfect  one  in  the  order 
named.  This  seemed  very  peculiar,  as  I  had  not  changed 
the  tool  or  even  its  setting. 

I  happened  to  think  of  the  influence  that  grain  has  in 
cutting  wood.  I  therefore  took  one  of  the  smooth  wheels 
and  turned  it  in  the  opposite  direction,  taking  a  very 
light  cut.  The  metal  immediately  began  to  burr  up  at 
the  point  of  the  tool.  Instead  of  cutting,  the  tool  would, 
with  the  aid  of  tlie  burr  on  the  point,  shear  the  metal, 
leaving  an  irregular  cut  on  each  side  of  the  V-groove. 
I  reversed  all  three  of  the  smooth  wheels  with  identically 
the  same  result.  I  then  tried  one  of  the  rough  ones.  The 
metal  did  not  burr  up,  and  the  groove  was  finished  per- 

fectly smooth. 
After  that  whenever  the  cut  became  rough  and  started 

to  burr  up  at  the  point  of  the  tool,  I  reversed  the  wheel 
and  turned  it  in  the  ojjposite  direction.  In  this  way  we 
have  practically  eliminated  the  item  of  spoiled  material 
on  these  wheels. 

The  fact  that  the  change  in  the  direction  of  the  cut 
on  cold-rolled  steel  will  change  the  character  of  the  sur- 

face of  the  cut  would  indicate  that  in  the  rolling  process 
the  steel  is  subjected  to  longitudinal  and  torsional  strains 
which  impart  to  the  steel  a  definite  grain  that  resists 
the  action  of  cutting.  I  have  not  found  anybody  who 

could  either  refute  or  sustain  this  theorj-,  but  it  seems 
to  me  to  be  tenable  after  the  results  I  obtained. 

I  would  like  to  see  this  article  in  print,  because  I  think 

many  machinists  would  be  interested  in  trying  this  ex- 
periment for  themselves. 

Business  Items 

Metalwood  Manufacturing  Co.,  Detroit,  Mich.,  is 
rfinodeling  its  present  building  and  adding  a 
tliree-story  annex.  H.  M.  Austin,  Jr.,  f.actory 
manager,  states  tliat  they  are  in  the  market  for 
heavy    tools   and   cranes. 

Crocker  Wheeler  Co..  Ampere,  N.  J.,  announces 
a  removal  of  its  San  Francisco  district  office  from 
the  Crossly  Building  to  87  New  Montgomery  St. 
Tlic  office  will  be  continued  in  charge  of  W.  K. 
Brown,  district  manager. 

The  name  of  Prentiss  Tool  &.  Supply  Co.,  New 
Yorlc,  Boston,  Buffalo,  Rochester,  Scranton  and 
Syracuse,  has  been  changed  to  Henry  Prentiss 

&  Co.,  'Inc.  With  the  exception  of  the  name, 
however,  there  is  no  change,  the  officers,  di- 

rectors, stockholders  and  tjusiness  policies  re- 
maining the  same. 

KllimlMlliltlllllllllllllllMIIIIIII   Illlllllilllltllflltlllllltlllllltlllllllllllll 

i  Trade  Catalogs 
SiiniiiifiiiiiimiiiiiiiitHiiiiiiiMitiii iiiiiiiiimiiiiiiiiiiis 

Taps  and  Dies.  The  Standard  Tool  Co.,  Cleve- 
land, Ohio.,  Catalog;  Pp.  32,  i'Ax7  in.;  illus- 

trated. 

Duplex  Surface  Grinder.  The  Stenotype  Co., 
Indianapolis,  Ind.,  Leaflet;  Pp.  4,  5x7%  in.;  il- 
lustrated. 

Tempered  and  Polished  Strip  Steel.  Edgar  T. 
Ward's  Sons,  44-54  Farnsworth  St.,  Boston,  Mass. 
Price  list ;  pp.  16,  4x9  in. 

Circulating  Oil  Pumps.  C.  F.  Roper  &  Co., 
Hopedale,  Mass.  Circular  illustrating  and  de- 

scribing Type  2  circulating  pump. 

Engine  Lathes.  Lodge  &  Shipley  Machine  Tool 
Co.,  Cincinnati,  Ohio.  Catalog,  loose  leaf.  Il- 

lustrations and  descriptive  matter  explain  the 
operation  of  the  company's  lathes  and  the  wide variety  of  work  to  which  they  are  adapted. 

Engine  Lathes.  Hendey  Machine  Co.,  Torring- 
ton.  Conn.  Catalog,  Pp.  67,  9x12  in. ;  illustrated. 
In  addition  to  specifications  and  illustrations  of 
the  complete  line  of  engine  lathee  built  by  this 
company  the  catalog  contains  material  of  much 
mechanical  interest  in  connection  with  materials 
of  construction  and  lathe  operating  attachments. 
Thread  cutting  hints  and  useful  tables  are  also included. 

Welding  and  Cutting.  Imperial  Brass  Mfg.  Co., 
Chicago,  111.  Handbook ;  Pp.  56,  6x9  In. ;  Illus- 

trated. While  the  illustrations  used  in  this  book 
cover  the  welding  and  cutting  products  of  the 
manufacturers  distributing  it,  the  information 
contained  in  it,  of  which  there  is  considerable 
covering  modern  practice,  is  of  general  nature.  A 
special  effort  has  been  made  to  reduce  the  whole 
treatment  to  the  simplest  possible  form.  The 
handbook  has  been  prepared  for  free  distribution 
to  all  purchasers  of  Imperial  equipment,  while 
it  is  sold  to  ail  others.  Bound  in  silk  cloth  and 
gold  embossed  cover  at  $1   each. 

Forthcoming  Meetings    | 
lllllltlllMIIIMMtllllllllllimiR 

Ani'-'ricnn  Foundrymen's  Association  and  Amer- 
ican Institute  of  Metals.  Annual  meeting,  Sept. 

11-16,  Cleveland,  Ohio.  A.  O.  Backert,  secretary, 
American  Foundrymen's  Association,  Cleveland, Ohio. 

National  Machine  Tool  Builders'  Association. 
Annual  convention,  Oct,  24-25,  Hotel  Astor,  New 
York  City.  Charles  E.  Hildreth,  general  man- 

ager,   Worcester,    Mass. 

American  Society  of  Mechanical  Engineers. 
Monthly  meeting,  first  Tuesday.  Calvin  W.  Rice, 
secretary,  29  West  39th  St.,  New  York  City. 

Boston  Branch  National  Metal  Trades  Associa- 
tion. Monthly  meeting  on  first  Wednesday  of 

each  month.  Young's  Hotel.  W.  W.  Poole,  secre- 
tary. 40  Central  St.,  Boston,  Mass. 

Providence  Association  of  Mechanical  Engi- 
neers. Monthly  meeting,  fourth  Wednesday  of 

each  month.  J.  A.  Brooks,  secretary,  Brown  Uni- 
versity, Providence,  K.  I. 

New  England  Foundrymen's  Association.  Reg- ular meeting,  second  Wednesday  of  each  month. 
Exchange  Club,  Boston,  Mass.  Fred  F.  Stockwell, 
205  Broadway,  Cambrldgeport.  Mass. 

Engineers'  Society  of  Western  Pennsylvania. 
Monthly  meeting,  third  Tuesday  ;  section  meeting* 
first  Tuesday.  Elmer  K.  Hiles,  secretary,  Oliver 
Building,  Pittsburgh,  Penn. 

Rochester  Society  of  Technical  Draftsmen. 
Monthly  meeting,  last  Thursday.  O.  L.  Angevine, 
Jr.,  secretary,  857  Genesee  St.,  Rochester,  N.  Y. 

Superintendents'  and  Foremen's  Club  of  Cleve- land. Monthly  meeting,  third  Saturday.  Philip 
Frankel,  secretary,  310  New  England  Building, 
Cleveland,  Ohio. 

Western  Society  of  Engineers,  Chicago.  111. 
Regular  meeting,  first  Wednesday  evening  of  each 
month,  excepting  July  and  August.  J.  H.  Warder, 
secretary^  1785  Monadnook  Block.  Chicago,  III. 

Philadelphia  Foundrymen's  Association.  Meet- 
ings first  Wednesday  of  each  month.  Manufac- 

turers' Club.  Philadelphia.  Penn.  Howard  Evans, 
secretary.   Pier   45   North.   Philadelphia,  Penn. 

Technical  League  of  America.  Regular  meet- 
ing, second  Friday  of  each  month.  Oscar  S. 

Teale.  secretary.  35  Broadway.  New  York.  N.  Y. 
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8\ini^Emctttuiriiinij mmimj )toinies 
Editorial  Correspondence 

SYNOPSIS — III  this  article  are  shown  the  vari- 
ous operations  and  machines  tised  when  making 

sharpening  stones.  Those  described  include 
natural  stones  like  Arkansas  and  Washita,  and 

artificial  stones  like  India  and  Crystolon.  The 
machines  used  are  of  a  distinctly  special  nature. 
In  the  case  of  natural  stone,  after  it  is  quarried  it 
is  placed  in  beds  of  plaster  of  paris  and  sawed  into 
slabs.  These  slabs  are  again  embedded  in  plaster, 
and  a  second  sawing  that  gives  another  dimension 
takes  place.  The  resulting  slabs  are  then  ground  on 
the  faces  and  ends  to  the  desired  dimensions.  Nat- 

ural-stone wheels  are  made  iciih  a  special  type  of 
cutter,  which  is  illustrated. 

Sharpening  stones  have  been  known  and  used  for  un- 
told ages.  The  first  cutting  stones  of  primitive  man 

were  made  by  chipping  flint  or  other  hard  stones  into 
the  desired  sliape.  It  is  quite  certain,  however,  that  the 
art  of  grinding  was  slowly  developing  during  the  latter 
part  of  the  stone  age.  From  those  primitive  methods, 

vi-ith  the  equally  crude   stones  produced,  to  the  stones 

manufactured  by  the  Pike  Manufacturing  Co.,  Pike, 

N".  II.,  is  quite  a  development  of  research  and  experiment. 
The  beginning  of  the  Pike  Manufacturing  Co.  is  one 

of  interest.  About  1821  Person  Noyes,  a  farmer  living 
in  northern  New  Hainp.shire,  while  chopping  trees  in  the 
woods  picked  up  a  piece  of  stone  and  started  to  whet 
his  ax. 

This  stone  gave  such  good  results  that  he  took  a  few 
rough  pieces  from  a  nearby  ledge  and  broke  them  into 
rough  scythestone  shape,  but  made  no  attempt  to  grind 
them  smooth. 

The  product  was  only  sold  locally  and  no  endeavor 
was  made  to  develop  any  industry.  Later  Noyes  died  and 
his  widow  married  Isaac  Pike  and  through  him  the  busi- 

ness was  established  in  1823.  The  first  quarry  was  lo- 
cated on  the  shores  of  Indian  Pond  and  the  product 

became  known  as  Indian  Pond  Scythestone,  a  name  now 
familiar  the  world  over.  Since  that  time  the  Pike  Manu- 

facturing Co.  has  expanded  into  other  fields  for  making 
sharpening  stones  such  as  Arkansas,  Washita  and  also 
artificial  stones. 

In  Fig.  1  is  shown  a  view  of  the  quarries  at  Pike, 
N.  H.,  where  the  stone  is  obtained  for  making  tlie  scythe- 

FIG.   1.    .snyTHR.'lTONK  QUARRY  AT   PIKK.   N.  H. 
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stones.  The  raw  material  is  a  mica  scliist,  a  finely 
grained  thinly  laminated  sandstone.  Between  the  layers 
of  stone  are  thin  layers  of  mica  flakes.  The  stone  is 
loosened  by  blasting. 

The  Arkansas  and  Washita  stone  is  found  in  Arkansas 

and  is  quarried  in  summer.  All  pieces  weighing  over 
5  lb.  are  saved  and  sliipped  to  the  Pike  oilstone  factory 
at  Littleton,  N.  H.  A 

quantity  of  the  Arkan- 
sas rock  as  received  at 

the  factory  is  shown 

in  Fig.  2.  In  this  il- 
lustration may  be  seen 

the  condition  of  the 

quarried  stone  accept- 
ed for  manufacturing 

oilstones.  In  Fig.  3 
is  shown  a  quantity 
of  another  kind  of 

rock  known  by  its  col- 
or as  chocolate  rock. 

This  stone  comes  from 

Lisbon,  N.  H.  This 
stone  is  mvich  softer 

and  can  be  quarried 
in  larger  sizes  than 
the  Arkansas.  After 
the  stone  has  been 

received,  pieces  are 
placed  in  the  wooden 
frame,  illustrated  in 

Fig.  4,  and  plaster  of 
paris  poured  around 
the  stones  as  shown. 
This  is  then  allowed 

to  solidify.  The  bed 
of  stone  and  plaster  is 

wide,  and  for  Arkansas  -^jj  in.  thick  In'  2  in.  wide.  The 
cutting  element  is  a  stream  of  sand  and  water  forced  over 
the  stone  being  sawed.  The  sand  grains  supplied  being 
nmch  coarser  than  the  grain  of  the  stoTie  they  gradually 
scratch  the  stone  away.  The  sawing  operation  is  very 
slow,  being  approximately  the  following:  For  Arkansas, 
on  a  bed  61^  ft.  long  by  4  ft.  wide,  with  the  saws  operat- 

FIG.  2.    QUANTITY  OF  ROUGH  ARKANSAS  STONE 

FIG.  3.    QUANTITY  OF  CHOCOLATE  ROCK 

tiien  conveyed  into  the  shop  and  placed  under  the  sawing 
machine  shown  in  Fig.  5.  Two  types  of  feeding  meclianism 
are  used  on  these  machines.  On  some,  for  sawing  the  hard- 

er stones  like  Arkansas  and  Washita,  the  feed  is  by  gravity. 
On  the  machines  used  for  sawing  tlie  softer  stone,  such  as 

cliocolate  and  scythestone,  a  positive  feed  is  provided,  oper- 
ated by  a  screw.  The  saws  used  are  plain  bands  of  steel 

without  teeth,  and  for  Washita  are  %  in.  thick  by  >^  in. 

FIG.    4.     HOLDING   THE  ROCK  IN  A  CAST 

ing  at  30  strokes  per  minute  in  12  lir.,  tlie  bed  would  be 
cut  about  1  in.  deep.  For  Washita,  on  a  bed  8  ft.  long 
l)y  5  ft.  wide,  with  the  saws  operating  at  the  same  speed, 
the  depth  cut  in  12  hr.  is  5  in.  For  cliocolate  rock,  on  a 

bed  the  same  sizp  as  the  Washita  and  with  tlie  saws  oper- 
ated at  00  r.p.m.,  in  12  hr.  a  depth  of  20  in.  would  be  cut. 

After  the  bed  of  stones  has  been  cut  through,  the  slabs 
are  relaid  in  beds  of  plaster  of  paris  and  a  second  cutting 
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■  as  shown  in  Fii;.  (!  is  made.  This  operation  produces  the 
desired  width  ol'  stone.  After  tliis  operation,  the  largest 
sizes  are  taken  to  tlie  cliipping  room  while  the  smaller 
and  irregular  pieces  are  again  cut,  to  be  used  for  making 
the  smaller  sizes  and  odd-shaped  stones. 

In  Fig.  7  is  shown  the  operation  of  chipping  Arkansas 
stones.    This  operation  is  a  very  simple  one,  the  operator 

FIG.   5.    FIRST  CUTTING   OPERATION 

FIG.   6.    SECOND  CUTTING   OPERATION 

marking  the  stone  and  with  the  chisel  breaking  and 
trimiiiiiig  the  end  to  somewhere  near  a  regular  shape. 
It  might  be  worth  noting  ihat  at  this  point  only  about 
25  per  cent,  of  the  original  rock  remains. 

On  the  softer  grades  of  stone,  such  as  chocolate,  the 
machine  shown  in  Fig.  8  is  used  to  cut  the  stones  to  the 

desired  length.  The  stone  is  placed  on  the  anvil  as  shown 
and  the  trip  with  the  cutter  attached  is  fed  down  with 
the  cam  and  cuts  the  slab  as  desired. 

The  machine  shown  in  Fig.  9  is  used  in  the  finishing 
or  surfacing  of  Arkansas  or  Washita  stones.  The  cast- 
iron  disk  4  is  8  ft.  in  diameter  and  revolves  at  80  r.p.m. 
The  surface  of  the  disk  is  kept  true  with  the  cast-iron 

block  B.  Water  and  sand  are  used  on 

the  surface  of  the  revolving  disk  and 
form  the  cutting  medium.  The  stone 
to  be  ground  or  surfaced  is  held  by 
the  operator  on  the  disk  as  shown  until 
the  desired  shape  and  finish  are  ob- 

tained. When  facing  the  ends  of  the 
stones  a  number  are  placed  together, 
as  shown  in  Fig.  10,  and  plaster  of 
paris  is  poured  over  them.  This  flows 
between  the  crevices  and  holds  the 

stones  together.  The  bed  is  then  taken 
to  the  same  machine  as  shown  in  Fig. 
9,  and  the  ends  are  faced  in  a  manner 
similar  to  that  described  for  facing  the 
sides.  Wlien  grinding  scythestones,  the 
machine  shown  in  Fig.  11  is  used. 
The  grinding  wheel  is  made  of  wood 
into  which  steel  wedges  are  driven, 
practically  making  a  st«el  surface.  Sand 
and  water  are  supplied  to  the  revolv- 

ing wheel,  the  grains  of  silica  in  the 
sand  enabling  the  grinding  operation 

to  be  performed  quickly.  In  the  illus- 
tration may  be  seen  a  number  of  the 

stones  held  in  a  cage  A  so  that 
the  operator  may  hold  the  stone  con- 

veniently during  the  grinding  opera- 
tion. The  construction  of  the  wooden 

wheel  with  the  steel  inserted  wedges 
may  be  noted.  In  Fig.  13  may  be 
seen  two  of  the  operators  grinding 

scythestones,  and  the  manner  in  which 
the  stones  are  held  may  be  observed. 
After  the  stones  have  been  ground  on 
the  four  sides,  about  fifty  are  clamped 
into  a  wooden  frame  and  set  on 
end  on  wheels  reserved  for  this  work. 

The  ends  are  then  ground  automatical- 
ly with  the  revolving  wheel.  In  Fig. 

13  one  of  these  machines  is  shown 
with  a  frame  loaded  and  others  in 

position  on  the  wheel  with  the  stones 
being  ground.  Quite  a  number  of 
wheels  are  made  from  the  harder 

stones  in  various  diameters.  The  meth- 
od in  which  these  are  produced  is  shown 

in  Fig.  14.  The  stone  is  placed  in 
position  and  the  cutter,  which  revolves 
at  about  200  r.p.m.,  is  fed  down  into 
the  stone,  cutting  out  the  wheel.  Water 
and  sand  again  constitute  the  cutting 

medium.  A  number  of  wheels  of  various  sizes  are  shown 
in  the  illustration.  It  will  be  observed  that  the  feed  to  the 

cutter  is  obtained  by  gravity  through  the  weight  A. 
In  Fig.  15  may  be  seen  one  of  the  tools  used  when 

cutting  out  the  wheels.  It  will  be  noted  that  the  cutting 
part  is  almost  a  knife  edge  and  does  not  extend  all  the 
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way  around.  The  cutter  proper  is  removable  from  the 
liead  so  that  it  may  conveniently  be  ground  when 
necessary. 

When  cutting  files  of  various  styles  as  square,  triang- 
ular and  odd  shapes  from  Arkansas  stone,  the  machine 

shown  in  Fig.  16  is  used.  This  consists  of  a  disk  of 
steel  the  edges  of  which  are  serrated  every  quarter  of  an 
inch.  Into  each  serration  is  pounded  carefully  a  paste  of 
crushed  diamonds  that  is  covered  with  solder  to  hold 

the  charge  in  place.  This  saw  will  cut  the  hardest 
Arkansas  rock  with  ease.  The  machine  is  seldom  used, 

liowe\'er,  owing  to  its  prohibitive  cost  on  small  and 
special  stones. 

The  Pike  Co.  also  makes  an  artificial  stone  that  is  use- 
ful for  those  not  desiring  to  purchase  the  more  expensive 

natural  stones.  These  artificial  stones  are  made  from 

emery  or  corundum  in  two  grades — one  fine,  the  other 
grade  100. 

The  emery  is  kept  in  iron  trays  and  is  dampened  by 
adding  water.    In  Fig.  17  is  shown  a  view  of  these  trays FIG.   7.    CHIPPING   ARKANSAS  STONES 

FIG.   8.    TRIMMING  CHOCOLA'l'0 
STONE 

FIG.   9.    METHOD  OF  FINISHING  OR   SURFACING  ARKANSAS  OR 
iTASHITA  STONES 

FIG.   10. NUMBER  OF  STONES  READY 
FOR  FACING  ENDS 

FIG.    11. 
GRINDING    SCYTHESTONl'.S    Wnil    A    STEEI.-.'^rRFACED  WOODEN 

WHEEL  AND  SILICA  S.\ND 
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FIG.    12.    THE    GRINDING    OPERATION KIG.   13.     ENDING  SCYTHESTONES 

PIG.  14.    CUTTING  ARKANSAS  WHEELS 

with  the  two  grades  of  emery.  Tlie 

prepared  emery  is  placed  in  a  mold 
and  slieked  to  shape.  It  will  be  noted 
that  the  stones  are  made  of  the  two 

grades  of  emery — one  side  fine,  the 
other  coarse.  After  one  side  of  each 

grade  of  emery  has  been  made  they 
are  placed  in  the  mold  A  with  a  steel 
block  B  on  each  side.  The  mold  is 

then  placed  under  the  arbor  press,  Fig, 
18,  and  pressure  exerted  to  hold  the 
two  parts  of  the  stone  together  and 
in  shape.  The  stone  in  the  mold  is 
then  placed  under  the  hydraulie  press, 
Fig.  1!),  and  pressure  at  200  lb.  per 
sq.in.  is  applied,  pressing  the  emery 
grains  firmly  togetlier.  The  stones 
are  then  placed  in  the  furnace  shown 
in  Fig.  20  and  baked  for  12  hr.  at 
■100  deg.  F.  It  will  be  observed  that 
plates  are  placed  outside  of  tlie  stones  to 
keep  them  from  changing  their  shape. 
In  Fig.  21  are  shown  the  stages  Arkan- 

sas and  Washita  stones  pass  tlirough, 
as  described  in  this  article,  from  the 

FIG.  15.    TYPE  OF  CUTTER  USED FIG.  16.    CUTTING  ARKANSAS  FILES 
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condition  in  whicli  tlicy  are  received  at  the  factory  to 
that  ill  which  they  are  i^hipped.  An  illustration  of  various 
types  and  styles  of  stone,  such  as  soft  and  hard  Arkansas, 

The  ingots  arc  fir.^t  crushed  to  about  the  size  of  egg  coal. 
Afterward  it  is  further  crushed  and  reduced  to  the 

various-sixed  grains  required  in  the  manufacture  of  sliarp- 

FIG.  17.    TRAYS  WITH  EMERY PIG.    IS.    PRESSING   DOWN  THE  MOLD 

FIG.  19.    HYDRAULIC  PRESS  FOR  STONE FIG.   20.    BAKING   THE   STONES 

FIG.  21.    FROM  ROUGH  TO  FINISHED  STONES FIG.    22.    SAMPLES  OP   VARIOUS  STONES 

Washita,  India  and  Crystolon,  is  shown  in  Fig.  22.  The 
Pike  Jlanufacturing  Co.  is  the  sole  selling  agent  for 
the  famous  India  oilstone  that  is  manufactured  by  the 
Norton  Co.,  of  Worcester,  Mass.  This  artificial  oilstone, 
used  almost  e.xclusively  in  machine  shops,  is  made  from 
alundum,  an  electric-furnace  reproduction  of  the  natural 
mineral  corundum.  Chemically  it  is  a  crystalline  alumi- 

num oxide  made  by  fusing  the  mineral  bauxite  in  the 
intense  heat  of  the  electric  furnace.  Bauxite  is  mined 

in  open  cuts  and  thoroughly  dried  out  in  immense  cal- 
ciners.  It  is  then  delivered  to  the  furnace  room  where 

it  is  put  directly  into  specially  designed  electric  furnaces 
of  the  arc  type  having  an  internal  temperature  of  4,200 
deg.  When  the  furnace  is  filled  with  the  molten  material 
the  current  is  switched  ofE  and  the  mass  allowed  to  stand 

for  several  days  until  it  is  cold  enough  to  handle  safely. 

cning  stones  and  other  abrasive  articles.  The  next  man- 
ufacturing steps  are  quite  similar  to  those  already  de- 

scribed in  making  emery  stones. 

Fs°ecisio!ra  <Gage  MaMaag 
By  Gustavk  A.  Kemacle 

The  body  of  the  gage,  Fig.  1,  is  made  of  machine 
steel  and  is  the  only  part  of  the  gage  not  hardened. 
As  there  were  two  of  these  gages  to  be  made,  several 
of  them  were  worked  up  to  better  advantage  at  one  time. 

The  pins  A  were  turned,  hardened  and  ground  while  in 

one  piece.  The  making  of  B  i<  interesting,  as  it 
illustrates  a  method  of  obtaining  accurate  results  on  odd 

shapes.    "\Mule  absolute  precision  in  size  was  unnecessary, 
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it  was  important  to  .^eriirp  the  correct  shape  and  to  fit 
the  hole  in  the  boss  C. 

The  series  of  operations  for  producing  a  pair  of  these 
pins  is  shown  in  Fig.  2.  After  roughing  the  stock  all 
over  in  the  bench  lathe,  a  parting  tool  was  run  in  where 
the  pins  were  to  be  separated  later.  The  pin  indicated 
at  A  was  turned  to  tlie  finish  size,  %  in.,  while  grinding 
allowance  was  left  at  the  small  ends.  Although  the 
niiller  at  first  came  to  mind  as  best  suited  for  the  task 

of  removing  the  stock  necessary  to  create  the  two  lugs, 
the  job  was  finished  on  a  surface  grinder  in  less  time 
than  would  have  been  consumed  in  setting  up  the  miller; 
also,  a  degree  of  accuracy  was  attained  well  within  the 
limit  allowed. 

At  B  tiie  stock  was  ground  away  until  the  wheel  barely 
grazed  the  finished  %-in.  portion.     At  C  the  boss  was 
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GAGE-MAKING    OPERATIONS 

reversed  and  rested  upon  the  magnetic  chuck,  and  the 
opposite  side  was  ground  in  a  similar  manner.  Both 
sides  were  then  equidistant  from  the  center  of  the 
piece.  By  following  this  ])rinciple  throughout  and  using 
a  micrometer  for  determining  the  amount  of  stock 
removed  from  the  various  sides  the  lugs  were  easily 
finished. 

In  operations  P  and  G  a  series  of  cuts  running  trans- 
\ersely  removed  all  the  stock  necessary  to  leave  the  lugs 
finished.  The  finishing  cut  on  the  lug  was  run  in  until 
the  sharp  corner  of  the  wheel  barely  grazed  the  finished 
portion.  The  lugs  still  contained  a  series  of  steps  left 
by  the  wheel,  as  may  be  seen  at  F  and  G.  To  remove 
these  steps,  the  piece  was  put  between  centers  in  the 
bench  lathe  and  a  tool  so  placed  that  it  cut  when  moved 
transver.sely.  The  element  was  soon  ready  for  harden- 

ing. During  the  preceding  operation  the  piece  was 
turned  slightly  after  each  succeeding  cut. 
Owing  to  the  fact  that  the  greater  portion  of  these 

pins  was  finished,  while  only  the  ends  were  to  be  ground 
after  hardening,  the  greatest  care  was  exercised  in  this 
jirocess.  Instead  of  allowing  the  pin  to  rest  upon  some 
more  or  less  uneven  surface  in  the  furnace,  I  hardened 
it  in  a  small  furnace,  holding  it  in  a  pair  of  tongs  and 
revolving  it  constantly  while  heating.  The  pin  was 
dipped  vertically  into  the  bath.  When  it  had  been 
hardened,  it  was  placed  between  centers  in  the  lathe  and 
tested  for  accuracy. 

A  slight  error  was  corrected  by  heating  to  a  straw 
color  and  bonding  a  little  in  the  direction  opposite  to 
that  of  the  original  bend,  then  cooling  in  this  position. 
^Vhen  the  pin  ran  tnie  on  centers,  it  was  ground  and 
lap])ed.  Any  high  s])ots  that  could  not  be  lapped,  owing 
to  the  lugs,  were  stoned  off,  thus  permitting  entrance 
into  the  hole  in  the  boss  C,  Fig.  1. 

Elements  C  and  D  were  assembled  to  the  gage  body, 
the  dowel  pins  fitting  so  as  to  provide  for  easy  removal 
of  the  gaging  pins,  the  centers  of  the  holes  for  which 
were  laid  off  with  a  height  gage.  For  Iwring  and  ream- 

ing the  hole  for  the  pin  A  the  gage  body,  with  the  pin 
D  assembled,  was  swung  in  the  bench  lathe,  the  body 
resting  upon  an  angle  plate  which  in  turn  was  strapped 
to  the  faceplate.  The  gage  body  was  placed  as  nearly 
square  as  possible  on  the  angle  plate,  and  the  angle  plate 
was  so  located  upon  the  faceplate  that  the  prick-punch 
mark  ran  true. 

The  shoulder  was  removed  from  the  gage  and  the 
Iiole  bored  and  reamed  to  i/i  in-  It  was  then  assembled 
and  a  hole  bored  at  the  same  setting,  allowing  about 
0.003  in.  for  grinding.  Other  surfaces  on  this  pin  having 
previously  been  machined  to  shape,  it  was  hardened. 
The  surface  in  contact  with  the  gage  body  was  ground 
to  have  a  flat  true  surface,  reassembled  to  the  body 
c^f  the  gage,  which  was  left  undisturbed  in  the  lathe, 
and  the  hole  ground  with  a  diamond-charged  lap.  The 
boss  C  was  swung  on  the  facejjlate  in  the  lathe  and 
bored  concentric  to  the  jwint  laid  off  with  the  height 

gage. 

The  smaller  hole  was  bored  first,  0.003  in.  being  left 
for  grinding.  The  boss  was  then  reversed  on  the  face- 

plate, the  small  hole  already  bored  being  located  by  a 
plug  in  the  center  of  the  faceplate.  The  larger  hole 

was  bored,  0.004  in.  being  left  for  gi-inding.  After 
hardening  of  the  boss  the  holes  were  ground  in  the  same 
manner  as  the  boring. 

It  was  important  that  the  center  of  the  radius  O.OTO 
on  D  should  be  in  line  with  the  center  of  the  gaging 
l>in  B.  An  extra  allowance  of  stock  had  been  left  at  A, 
Fig.  3.  The  test  plug  shown  was  ground  away  0.035 
in.  beyond  the  center  line.  By  grinding  the  stock  from 
the  face  until  the  test  gage  came  in  contact  with  the 
gaging  point,  correct  alignment  was  assured.  The  various 
radii  on  gaging  points  were  machined  in  the  shaper,  a 
goose-neck  tool  being  used  for  the  j)urpose.  Flat  stock 
was  used  for  tlie  tool  proper. 

These  tools  were  made  by  reaming  holes  from  the 
back  with  a  taper  reamer,  the  hole  being  left  a  trifle 
small.  After  hardening,  the  tools  were  ground  off  the 
face  until  a  plug  of  the  required  size  passed  through, 
thus  detennining  the  radius  the  tool  would  cut.  When 
the  end  had  been  ground  off  until  only  half  the  hole 
remained,  the  tool  was  ready  for  use.  After  the  gaging 

])oints  were  hardened,  they  were  lapj^ed  with  a  cast-iron 
block  containing  grooves  of  the  correct  radius.  In  Fig. 

4  are  shown  the  lap  and  right-angle  block  for  holding 
square  the  j)art  to  be  lapped. 

The  elements  were  carefully  machined  at  the  radius 
and,  after  hardening,  were  ground  on  both  sides  until 
the  radius  was  reached  and  the  desired  thickness  obtained. 

Therefore,  very  little  lapping  was  necessary  to  bring  the 
radii  up  to  the  requirements.  When  grinding  the  pins 

flush  with  the  gage,  test  blocks  '^ere  inserted  in  place 
to  locate  the  gaging  points  properly. 
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MeUlhiodis  Used  iim  Ms\ini^fs\ctariini| 
MacJuiime  Tools 

Uy  HonEifT  Mawson 

SYNOPtSIS — In  tliix  article  are  shown  tooU,  jign 
and  fixtures  used  in  rnanufacturinij  parts  of  ma- 

chine tools.  In  the  desipn  of  the  tools  special 
attention  is  given  to  locatinf/  and  holding  devices. 

The  various  sizes  of  vertical  niillers  juanufaftured  by 
tlie  Becker  Milling  JIachine  Co.,  Hyde  Park.  Mass.,  are 
known  to  the  readers.  In  this  article  are  shown  .some  of 

the  especially  noteworthy  jigs  and  fixtures  found  effec- 
tive in  machining  elements  employed  on  these  machines. 

F1G.9 

JIGS  AND  FIXTURES  USED  IN  MANUFACTURINCJ  MACHINE-TOOL  PARTS 

FIGS.    2    AND    2-A 
Operation — Millinp:  head,  Fig.  1.  The  rough  casting  is 

placed  on  height  pins  and  forced  against  a  steel  pad  at  the 
end  with  a  screw. 

Surfaces  Machined — Base  and  dovetail  surfaces,  using  5-in. 
end    mill    and    4-in.    dovetail    cutters.      These    tools    operate    at 
(>4   r.p.m.   with  a   feed  of  0.3   in.   per   revolution. 

FIG.S.   3   AND  3-A 
Operation — Boring  head.  Fig.  1.  The  casting  is  located 

by  the  sui-face,  which  was  machined  in  the  previous  operation. 
Holes    Machined — One    hole    tapered    at    1%    in.    to    2    in.    in 

2 1/4    in.,   and  one   hole   taiiered   2   in.   to   2^4    in-   in    4   in. 
FIGS.  4  AND  4-A 

Operation — Milling  head.  Fig.  1.  The  casting  is  located 
by  a  machined  dovetail  surface  that  fits  into  the  previously 
machined  base.  It  is  forced  back  into  position  with  two 
setscrews. 

Surfaces  Machined — Faces  of  lai'ge  bosses.  Foi'  this  work. 
4-in.  straddle  mills  are  used  operating  at  90  r.p.m.  with  a 
feed   of  0.3   in.  per  revolution. 

FIGS.   5  AND  5-A 
Operation — Milling  head,  Fig.  1.  The  casting  is  again  lo- 

cated by  the  machined  lase  and  dovetails.  Setscrews  force 
it  into  position,  and  straps  hold  it  securely. 

Surfaces  Machined — Ends  of  base,  using  a  3-in.  end  mill 
operating  at  105   r.p.m.  with  a  feed  of  0.27  in.  per  revolution. 

FIGS.   6  AND  6-A 
Operation — Finish  milling  or  planing  dovetail  surfaces  in 

base.  The  casting  is  located  by  a  bar  th.at  fits  into  the  pre- 
viously bored  hole.  The  casting  is  placed  in  correct  align- 

ment with  the  adjustable  poppet  screws  shown. 
Surfaces  Machined — The  two  dovetail  surfaces  in  the  base. 

PIGS.   8  AND  8-A 
Operation — Milling  gib.  Fig.  7.  The  rough  casting  is 

placed  against  a  stop  pin  in  the  fixture  and  is  held  securely 
with   the   two  straps   shown. 

Surface  Machined — The  upper  edge,  using  a  3-in.  milling 
cutter  operating  at  120  r.p.m.  with  a  feed  of  0.3  in.  per  revolu- tion. 

FIGS.   0   AND  9-A 
Operation — Drilling  gib.  Fig.  7.  The  casting  is  slid  in 

from  the  end  of  the  jig  against  a  stop  pin. 
Holes  Machined — Four  No.  8  drilled  and  three  No.  13 

drilled. 

FIGS,   n  AND  11 -A 
Operation — Milling  spindle-feed  motion  bracket.  Fig.  1ft. 

The  rough  castings — four  in  number — are  placed  in  the  fix- 
ture resting  on  pins.  Hook  bolts  are  then  tightened  against 

surfaces  in  the  castings.  .Straps  arc  also  used  to  hold  the 
parts  4n   position. 

Surface  Machined — Base,  using  an  S-in.  end  mill  oper- 
ating at  40  r.p.m.  with  a  feed  of  0.27  in.  per  revolution 
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k'TIMB  kBQUlRED  FOR  OPBffATtON  V/HEft 
m  .ipsa At  TOOLS  WERE  USED 

Bi'TiME  Required  FOR  operation  when 

rilOL  DESCRIBED  IS  USED 

all  bushings  used  for  6u/din6  tools  are 
blackened:  all  jig  and  fixture  bodies  are 
cast  iron.  straps  and  fastenings. /machinery 
steel.guide bushings  are  tool  steel.haroeneo 

AND  6R0UND 

DETAILS  OF  JIGS  AND  FIXTURES  USED  IN  MANUFACTUKING   MACHINE-TOOLS 
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FoiTEmiEa^  Die  for  TualbSira^ 
By  Ueouge  G.  Little 

A  number  of  i/^-in.  brass  tubes  li^  in.  lonj,%  used  for 
hose  connections,  required  one  end  to  be  enlarged  to 

prevent  the  hose  from  slipping  oft"  while  under  pressure. 
Soldering  a  sleeve  or  nipple  on  the  end  was  too  expen- 
bive,  so  it  was  decided  to  form  the  end. 

A  piece  of  1-in.  round  cold-rolled  steel  was  counter- 
bored  as  shown  at  A,  Fig.  1,  and  another  piece  B  was 
made  to  fit  inside.  After  a  few  trials  the  right  length 
of  tube  C  was  determined.  By  placing  a  tube  in  the 
die  as  shown  and  forcing  B  down  into  A  the  shape  D 
was  formed. 

The  block  E  had  a  lug  that  fitted  into  the  upper  end 
of  the  brass  tube,  and  the  work  was  done  in  a  small  arl)or 
press.  There  was  no  trouble  in  removing  the  tul)e  from 
the  dies,  this  being  done  Ijy  driving  out  with  a  jiunch 

Fig. I   Forming  Die  for  Tubing     g 

Fig.4 

TUBE-FORMING  DIES 

from  the  upper  end  of  B.  The  dies  were  not  hardened 
and  lasted  till  the  lot  was  finished. 

In  making  these  dies  I  discovered  something  of  the 
reasons,  conditions  and  measurements  that  go  to  con- 

trol the  shape  ayd  action  of  the  tube  in  forming. 
The  original  tube  was  14  in.  in  diameter  and  had  a 

gig-in.  wall.  As  the  hose  connection  was  not  important 
enough  to  ha\e  to  be  made  just  as  was  intended,  the 
double  bulge  was  left  as  it  came  and  no  thought  given 
to  the  reason  for  it.  It  will  l)e  seen  that  the  dc])tli  of 

the  hole  A,  the  diameters  B  and  C,  together  with  the  thick- 
ness of  the  tube  wall,  all  ha\e  a  hand  in  the  shaping  of 

the  formed  end,  Fig.  1. 
Fig.  2  shows  the  tube  dotted  in  j)lace  and  resting  on 

the  bottom  of  the  die,  while  in  Fig.  3  the  tube  rests 
about  halfway  down  in  the  hole  A,  owing  to  the  bottom 
of  the  hole  being  smaller  than  the  outside  diameter  of 
the  tube.  The  top  of  the  hole  A  is  also  smaller  in  this 
die. 

Fig.  2  is  the  shorter  of  the  two  bottom  dies.  The 
tube  A  is  out  of  this  die,  while  the  tube  with  the  single 
shoulder  and  straight  tapered  end  is  out  of  the  die  shown 
in  Fig.  3.  The  upper  half  of  the  die  was  cut  down  in 
length  to  make  tube  B. 

No  extra  piece  was  used  on  the  upper  end  of  the  die 
while  forcing  down,  but  the  tidje  was  placed,  as  showTi, 

in  a  No.  3-A  (Jreenard  arbor  jiress.     A  piece  of  TV-in. 

cold-rolled  steel  was  used  to  press  the  tube  out  of  the 
upper  part  of  the  die,  as  the  tube  swells  in  the  die  and 
nuist  be  forced  out. 

By  experimenting  with  the  diameters,  the  depth  of 
the  liole  A  (Figs.  2  and  3),  the  length  of  tube,  the 
thickness  of  wall  and  the  counterbored  end  of  the  upper 
die  B,  Fig.  3,  the  shape  of  the  formed  end  can  be  con- 

trolled, within  limits,  of  course. 

If  the  hole  A  is  made  too  large  in  diameter  for  the 
size  of  tube  being  worked,  you  get  a  wrinkled  surface, 
as  shown  by  Fig.  2 ;  and  when  the  tube  is  not  long  enough 
for  the  die.  Fig.  3,  will  be  the  result.  The  die  must 
be  shaped  so  that  the  end  of  the  tube  will  be  made  smaller 
in  diameter  and  not  allowed  to  swell  too  much  at  the 

shoulder  in  proportion  to  the  length  of  the  fonned  part. 
I  think  it  is  also  possible  to  form  shapes,  as  shown 

in  Fig.  4,  by  using  two  parts  of  dies  formed  as  tlie  upper 
half  of  Fig.  3.  This  would  give  the  shape  A  in  Fig. 
4.  Then  a  .second  operation  witli  the  proper  dies  would 
make  B,  C  and  D.  If  it  were  desired  to  make  a  piece 
with  two  swelled  places,  a  die  could  be  made  in  four 
])ieces,  as  shown  at  XYOZ,  Fig.  4,  X  being  in  halves. 
The  part  P  is  first  formed  as  at  A;  0  is  formed  by  using 
the  two  halves  of  X  for  the  center,  iand  Z  as  the  upper 
half  of  the  die.  Fig.  3,  which  would  then  form  the  second 
bulge. 

By  F.  (i.  Smith 

When  slots  are  to  be  milled  an  accurate  width,  it  is 
the  usual  jjractice  to  have  an  interlocking  cutter,  which 
can  be  packed  out  to  compensate  for  wear.  We  had  a 
rush  job  of  this  description,  but  had  no  suitable  cutters 
and  no  time  to  get  them.  Something  had  to  be  done, 
and  we  did  not  fancy  wasting  time  and  money  by  going 
through  the  spot  twice.     Our  brainy  man  was  told  that 

ADJUSTABLE   SLOT-MILLING   CUTTER 

here  was  a  chance  for  him  to  live  up  to  his  reputation. 
He  got  busy.  In  a  little  while  the  work  was  going  on, 
and  we  made  a  first-class  job  of  it. 

Each  tooth  of  an  inserted-tooth  cutter  of  the  tyj)e 
illustrated  was  set  out  alternately  to  right  and  left,  as 

shown,  to  give  the  correct- width.  It  worked  well.  In- 
terlocking cutters  are  fairly  expensive  tools,  and  their  life 

is  somewhat  limited.  These  cutters  of  ours  ha\e  a  very 

long  life  and  a  big  range  of  adjustment.  When  they  are 
worn  out,  all  that  is  needed  is  a  new  set  of  blades.  The 

body  of  the  cutter,  of  course,  lasts   indelinitely. 



■  September  14.  1916 
A  M  E  H  1  C  A  N    Jr  A  C  H  I  N  I  S  T 

451 

epaFftumieiniiis  ©f  tlhi©  Repair  Sbiip sc5Tn 

^S'
 

9S 

By  FliAJ,K  A.  SXANLliY 

SYNOFSJS — Tlif.  loulruoiu  on  Ihr  shi\i  hears  Uie. 
same  imporlanl  relationship  to  the  machine  shops 
and  other  merhaniral  deimrtments  as  the  usual 

toolroom  tjears  to  shops  ashore.  It  carries  proh- 
abtij  a  greater  diversitij  of  tooh  and  attachments 
than  the  conventional  toolroom,  owing  to  the  great 

varirti/  of  irnrl-  and  to  the  different  locations  of  the 
reimir  ship  from  time  to  time. • 

In  an  earlier  article  descriptive  of  some  of  tlie  depart- 

ments on  the  United  States  naval  repair  ship  "Pro- 
metheus" illustrations  were  presented  covering  the  main 

machine  shops  and  showing  a  good  share  of  their  equip- 
ment, which  represents  an  outlay  of  well  over  $50,000. 

FIG.    1.    TOOLROOM    OF    THE    "PROMETHEUS' 

Included  are  a  large  number  of  tools  of  all  kinds  and 
sizes,  which  enable  the  ship  to  take  care  of  practically  any 
kind  of  machine-repair  job  that  might  arise  with  the  fleet 
at  sea.  The  layout  of  the  shops  there  presented  gave  a 
good  idea  of  the  floor  arrangement,  whereby  space  is 
utilized  to  the  greatest  advantage  and  at  the  same  time 
attention  is  given  to  the  peculiar  difficulties  that  might 
arise  in  using  certain  kinds  of  tools  on  a  ship  not  riding 
on  an  even  keel,  as  would  be  the  case  in  rough  weather. 

To  a  certain  extent  the  same  considerations  had  to  be 

kept  in  mind  in  the  installation  of  tools  in  the  depart- 
ments shown  in  the  accompanying  illustrations,  although 

the  machinery  here  is  smaller,  with  lighter  parts  which 
are  more  easily  handled  and  controlled,  if  it  is  necessary 
to  use  them  during  the  roughest  conditions  of  machining 
at  sea. 

It  is  a  perfectly  natural  condition  that  with  the  com- 
plete line  of  machine  tools  installed  in  the  main  shops 

there  should  be  a  well-fitted  toolroom  for  checking  out 
small  tools  and  supplies,  just  as  in  the  case  of  shops 
ashore.  Nevertheless,  to  the  landsman  it  seems  a  matter 
of  unusual  interest  to  find  such  a  conveniently  arranged 

department  as  this  toolroom  on  the  "I'rometheus."  A 
general  view,  showing  one  end  of  this  room,  is  given  in 
Fig.  1.  Aside  from  the  fact  that  certain  of  the  overhead 
deck  angles  are  visible  in  the  picture,  it  might  well  be 
supposed  that  this  was  the  conventional  toolroom  of  the 
usual  shop,  except  that  perhaps  it  has  a  rather  more  com- 

pletely filled  line  of  reamers,  drills,  taps,  etc.,  than  one 
would  expect  to  find  in  a  general  toolroom. 

This  is  obviously  necessary  for  the  reason  that  the  ship 
must  be  all  things  to  all  vessels  and 
must  have  for  her  own  work  and  for 
the  work  to  be  carried  on  for  other 

vessels  of  the  fleet  every  conceivable 
kind  of  tool  or  part  that  may  be  called 
for,  unless  it  is  found  more  feasible  to 
make  certain  of  these  tools  on  the 

spot  when  required.  This  is  not  usually 
the  case,  of  course,  and  for  that  reason 
pretty  much  every  size  of  drill,  ta]i, 
reamer,  die  and  the  like  will  be  fomid  in 
this  toolroom  or  in  the  stores  adjoining 
it.  At  the  left  of  the  picture  will  be 
seen  the  revolving  twist-drill  rack, 
more  or  less  along  the  lines  of  the  usual 
revolving  stand  found  in  general  tool- 

rooms, except  that  in  this  case  the  fact 
that  the  toolroom  floor,  or  deck,  quite 
often  rolls  and  pitches  to  an  angle  of 
anjwhere  up  to  30  deg.  or  more  makes 
it  necessary  for  the  tools  tf)  be  confined 
in  their  compartments.  The  rtick  itself 
stands  about  G  ft.  high  and  turns  upon 
a  ball  bearing.  It  is  mounted  upon 

a  heavy  piece  of  gas  i)ipe,  with  a  base 
of  ample  dimensions  to  maintain  its 

position  perpendicular  to  the  deck  sur- 
face. The  whole  affair  is  easily  swung 

about  by  the  hand  to  bring  the  required  size  of  drill  into 
position.  The  general  construction  is  so  well-known  as 
not  to  require  any  explanation. 

It  will  be  seen  that  each  face  of  the  stand  has  pockets, 

or  compartments,  for  four  to  a  half-dozen  or  more  drills, 
depending  on  their  size.  Extending  across  the  face  of 
each  section  at  the  right  is  a  flat  metal  strip  which  is 
hinged  at  one  end  and  wliich  drops  down  behind  the  latch 
at  the  opposite,  or  open,  end.  When  a  drill  is  to  be 
removed  from  its  place,  this  metal  locking  strip  is  swung 
up,  allowing  the  tools  behind  it  to  be  taken  out  of  their 
pockets.  This  arrangement  effectively  takes  care  of  the 
tools  under  any  and  all  conditions  of  tossing  about  in 
the  sea,  keeping  the  drills  from  falling  upon  the  deck,  with 
the  attendant  possibility  of  injuring  the  workman  or 

nicking  the  cutting  edges  themselves. 
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Looking  again  at  the  illustration  and  particularly  at 
tlie  right  of  the  center,  it  will  be  seen  that  the  racks  for 
reamers  both  straight  and  tai)ered  are  the  conventional 
type  of  sloping  oj)en-faced  affairs,  where  a  sufficient  angle 
of  inclination  has  been  possible  to  assure  the  tools  staying 
in  position  without  special  means  of  clamping  them.  The 
section  of  the  shelving  below  the  reamer  racks  is  of  the 
common  form,  except  that  the  bottoms  of  the  shelves  slope 
downward  from  the  front  by  about  20  deg.,  so  that 
material  placed  in  them,  whether  small  parts  in  the  metal 

receptacles  or  varying  in  character,  as  tongs,  files,  ham- 
mers and  the  like,  cannot  fall  out  with  the  lurch  or  roll 

of  the  vessel. 

This  idea  of  taking  care  of  tools — small  tools,  machin- 
ists' tools  and  machine  appurtenances,  like  chucks,  face- 

be  instilled  into  the  mind  of  a  newcomer  on  such  a  ship. 
We  are  accustomed,  if  we  are  careful  at  all,  to  place  our 
spare  lathe  chucks,  faceplates  and  other  equipment  where 
they  will  not  be  covered  with  dirt,  oil  and  chips  or  fall 
into  the  machine.  But  at  the  best  tliey  are  usually  put 
alongside  or  against  the  legs  of  the  machine;  or  possibly 

hung  upon  pegs  in  the  wall  near-by.  As  a  rule,  we  feel 
that  when  this  equipment  is  off  the  floor  and  secured 
against  the  wall  we  are  doing  about  all  that  can  be 

expected. 
On  board  a  repair  ship,  however,  we  have  to  go  several 

steps  farther.  We  must  set  the  chucks  and  faceplates 
clear  of  the  deck;  otherwise,  they  will  .slide  to  and  fro 
with  the  roll  of  the  ship,  bruising  themselves  and  other 

ob'jects.     When  it  comes  to  hanging  tools  upon  supports 

PIG.  2. OPTICAL  SHOP  ON  U.S.S.  "PROMETHEUS" 
AND  SOME  OF  THE  EQUIPMENT 

FIG.    3. 
DEVICE    FOR    TOOL,    MAKERS'    LATHE    IN 

OPTICAL  SHOP 

plates,  steadyrests,  big  pipe  centers  and  a  multitude  of 
other  apparatus — must  be  closely  adhered  to  on  a  ship 
of  this  kind,  for  when  at  sea  her  shops,  like  all  the  other 
departments,  are  pitching  and  swaying  in  every  direction. 
Sometimes  there  is  such  a  degree  of  roll  that  even  with 
the  best  provision  for  securing  the  tools  it  seems  likely 
that  some  must  drop  from  their  racks  to  the  deck.  It  is 
only  by  paying  strict  attention  to  these  details  that  trouble 
from  this  source  is  avoided. 

This  is  one  of  a  number  of  peculiarities  relating  to 
shopwork  on  a  repair  ship  that  the  machinist  familiar  only 
with  shore  work  must  become  accustomed  to  aboard  such 

a  ship  as  the  "Prometheus."  If  he  has  been  in  the  habit 
of  having  a-number  of  lathe  or  planer  tools  alongside  the 
machine,  even  on  the  conventional  tray  with  a  ledge  an 
inch  or  more  in  height  around  the  edge,  he  must  get  used 
to  the  idea  that  this  tray  is  likely  to  slide  off  the  machine 
at  any  time  unless  he  sees  that  it  is  placed  properly  with 
its  resting  feet  between  the  ways  of  the  machine.  Even 
then  it  may  slide  endwise  off  the  tail  end  of  the  lathe. 
For  this  reason,  tools  carelessly  thrown  upon  the  machine 

-may  drop  off  and  possibly  injure  themselves  or  the  oper- 
ator. This  taking  care  of  the  cutting  tools  immediately 

under  his  observation  is  about  the  first  thing  that  has  to 

on  the  wall,  we  have  to  secure  them  there  also ;  otherwise, 
they  will  drop  off  and  be  in  worse  shape  than  if  they  were 
originally  left  on  the  floor.  This  necessity  has  led  to  tlie 
devising  of  special  means  in  the  way  of  boards  or  racks 
suspended  on  the  inner  shell  of  the  ship,  on  tlie  wall  of 

the  ship  herself,  to  which  are  attached  substantial  bent-up 
studs  for  faceislates,  and  large  wooden  plugs,  upon  which 
lathe  chucks  may  be  slipped  and  fastened  by  tightening 
the  jaws  into  the  wood. 

At  the  rear  end  of  the  room  will  be  seen  a  form  of  rack 

for  holding  sets  of  taps  and  dies,  both  for  straight  work 
and  for  pipe  threads.  The  tool  boxes  in  this  case  are 
placed  upon  projecting  arms  with  hooks  so  set  that  they 
cannot  slide  out  endwise  or  fall  from  the  rack.  The 

opposite  side  of  the  room  is  fitted  up  in  similar  fashion 
for  holding  all  sorts  of  equipment.  Every  tool,  when 
brought  back  to  the  room,  is  immediately  put  in  condition 
and  returned  to  place,  so  that  it  cannot  get  loose. 

The  toolroom  is  fitted  with  grinding  apparatus  and 

sharpening  equipment  for  all  sorts  of  tools.  It  has  a 
complete  line  of  air  tools  for  use  around  the  ship  and 

carries  also  a  stock  of  hoisting  apparatus  and  miscellane- 

ous equipment  not  commonly  found  in  general  toolrooms 

ashore.     Of  all  repair  departments  one  can  conceive  of. 
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a  floating  shop  has  the  greatest  diversity  of  work  coming 

to  its  attention,  and  the  toolroom  has  to  bo  ]n'cparod  to 
supply  tools  for  almost  any  kind  of  emergency  job. 

Equipment  of  the  Optical  Shop 

Another  important  department  on  the  "Prometheus" 
is  the  optical  shop,  shown  in  Figs.  3  and  3.  It  is  fitted 

up  with  precision  machinery,  including  tool  makers' 
lathes,  bench  lathes,  grinding  machines,  toolroom  miller, 
engraving  machine,  etc.,  all  suitable  for  taking  care  of 
high-srade  instrument  work  such  as  arises  on  vessels  at 

liike  all  the  other  tools  on  the  "Prometheus,"  those  in 
the  optical  shop  are  motor  driven.  The  method  of  drive 

for  the  dilTerent  machines  will  be  obvious  upon  inspection 

of  Figs.  1  and  2,  the  latter  being  an  enlarged  view  at  a 
somewhat  different  angle,  showing  particularly  the  motor 

drive  for  the  Pratt  &  Whitney  tool  nuikers'  l(J-in.  lathe  in 
the  foreground,  the  Ilivett  grinder  in  the  rear  and  the 
bench  lathe  at  the  left. 

The  motor  itself  will  be  .seen  in  this  case  behind  the 

tool  makers'  lathe,  on  a  bracket  near  the  ba.se  of  the 
cabinet,  under  the  head.     The  handwheel  for  its  control 
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FIG.    4.    OPTICAL  WOKKSHOP:   GENERAL  ARRANGEMENT  AND  DETAILS  OF  WORK  BENCHES 

Innocu- 
<ca.  To  this  department  falls  the  lot  of  re])airiiif, 
lars,  certain  parts  of  telescopes,  periscopes  for  submarines 
and  numerous  otlier  instruments  of  kindred  nature.  It 

lias,  in  addition  to  its  machine-tool  equi])ment,  ample 
bench  space,  with  convenient  vises,  tool  drawers  and  the 

like.  It  is  kept  in  neat  condition  and  has  all  the  appear- 

ance of  a  high-grade  laboratory  or  e.xperimental  depart- 
ment in  some  of  our  great  factories.  It  is  a  pleasure  to 

do  work  in  this  sho]),  where  every  tool  is  at  one's  dis]iosal 
for  all  sorts  of  undertakings.  The  t(X)ls  supplied  for  the 
work  here  are  as  follows: 
Tool  makers'  lathe,  19  in.  by  5  ft.  Pratt  &  Whitney Unlv«r.sal  miller  No,  1-A    Brown  &  Sharpe 
Bench  lathe,  8-ln.  Rivett    Rivett 
Sensitive  bench  drill    FrancLs   Read   Co. 
Sensitive  drill       United     States     Electrical 

Tool  Co. 
Engraving    machine    George  (Jorton  Co. 
Two  bench   grinders    James  Clark 
Arbor  press,  tlreenard   bench...  Bartlett 
Electroplating  equipment    World  dynamo 

extends  on  a  shaft  obliquely  placed,  so  that  it  comes  just 
below  the  left  hand  of  tlie  workman.  The  main  belt  of 

the  motor  extends  to  the  .short  jackshaft  immediately 

above  the  head  of  the  lathe  and  suspended  from  the  deck- 

su])]iorting  beams  above.  From  this  the  open  and  cross- 
belts  lead  to  the  two  driving  pulleys  upon  the  main 
spindle.  The  countershaft  mechanism  is  controlletl,  as 

indicated,  by  the  longitudinal  shifter  rod  extending  along 
the  back  of  the  macliine,  as  is  customary  with  certain 

otlier  types  of  drive. 

This  continuous  shifter  rod  has  always  been  recognizeil 
as  a  convenient  feature  even  with  small  tools.  It  is 

particularly  helpful  with  long  lathes,  where  the  workman 
often  has  to  take  several  steps  before  he  can  reach  the 
shifter  rod  at  all.  This  is  of  the  ordinary  vertical  type. 

It  is  very  handy  indeed  in  the  shi])  rc]iair  shops  to  have 
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this  type  of  horizontal  rod,  wliich  may  Ije  reached  frcjin 
any  point  in  front  of  the  machine.  The  method  of  driv- 

ing the  universal  miller  is  shown  in  Fig.  2,  as  well  as 
the  general  drive  for  the  grinder. 

This  room,  like  other  sliops  on  the  ship,  is  well  lighted 
artificially,  and  through  the  day  has  ample  illumination 
by  means  of  the  liberal  ports  shown  at  the  left  in  the 
illustration.  This  o])tical  s]io]i  hap])ens  to  he  at  the  rear 

end  of  "tlie  deck  superstructure,  so  that  it  opens  out  upon 
the  open  decks  past  the  center  of  the  ship,  where  ])lcnty  of 
light  is  available,  unobscured  by  other  deck  structures. 

As  this  department  is  the  one  where  all  the  high-grade 
tool  work  of  small  size  is  liaudlcd — that  is,  the  precision 
work  of  the  shi]j — it  is  of  unusual  interest.  The  layout 
of  tlie  worksliop  is  therefore  presented  in  Fig.  4.  This 
shows  tlie  method  of  placing  the  tools,  benches,  etc.,  and 
also  gives  details  of  the  bench  equipment,  which  will  be 
of  considerable  interest.  It  should  be  pointed  out  that 
it  is  thought  desirable  on  ships  of  this  kind  to  have 
benches  unusually  deep  to  provide  ample  working  space 
as  well  as  to  make  sure  that  the  work  shall  not  easily  fall 
off  to  the  deck. 

The  storage  drawers  underneath  are  also  correspond- 
ingly deep,  as  they  fill  an  important  place  in  taking  care 

of  equipment  that  it  is  not  wise  to  leave  lying  loose,  where 
it  may  roll  into  obscure  corners  or  be  lost  entirely.  Tlie 
bench  details  show  not  only  the  woodwork,  but  the  struc- 

tural steel  work  for  supports,  clips  for  attaching  the  legs 

These  benches  were  laid  out  and  made  at  Mare  Ls-land 
navy  yard.  As  a  matter  of  fact,  all  the  furniture  used  on 
the  ship  was  constructed  at  that  yard.  It  will  be  under- 

stood that  such  e(|uipment  must  be  unusually  strong  and 

FIG.    5.    DRAFTING  ROOM   OF   U.S.S.   "PROMETHEUS" 
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FIG.   6.    GENERAL  ARRANGEMENT   OF  DRAWIXG   OFFICE 
AND  DETAILS   OF   FURNITURE 

to  the  deck  and  tlie  angles  to  the  longitudinal  beiuli 
members,  a.s  well  as  other  features  of  im])ortaiice.  The 

bench  is  a  coni])osite  affair  of  channels,  L's,  angles  and 
woodwork. 

heavy  to  witiistand  persistent  tendency  toward  twist  and 

distortion  due  to  vibration  and  weave  of  the  sliip's  struc- 
ture, and  in  conformity  with  the  heavy  construction  of  the 

ship  itself.  This  furniture,  when  built  in,  becomes  really 
a  part  of  the  vessel  and  to  a  nnuli  greater  extent  than  the 
usual  household  or  shore  office  equipment  becomes  a  fixed 
feature  of  the  establishment.  It  is  constructed  along  the 
lines  of  Iteing  most  .serviceable  under  all  conditions  and 
utilizes  space  in  the  most  economical  manner. 

One  interesting  feature  peculiar  to  the  fact  that  this 
bench  equipment  is  used  on  board  ship  is  illustrated  by 
the  detailed  sectional  views  showing  the  change  in  the 

slope  of  the  .ship's  walls  as  one  glances  along  the  length 
of  the  bench.  Thus,  at  one  point  the  wall  structure  is 
practically  perpendicular.  At  another  point  it  slopes 
forward  until  it  reaches  an  angle  of  several  degrees,  and  at 
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the  same  time  the  plan  of  the  deck  assumes  more  camber 
here,  so  tliat  the  front  legs  of  the  Iieneh  and  the  top  of  the 

bench  itself  are  the  onl3'  two  members  at  right  angles  to 
each  other.  A  study  of  these  details  will  reveal  some 
interesting  points  well  worth  the  notice  of  poo])le  intrusted 

with  the  fitting  up  of  ships  with  furiiitui-e  and  similar 
equipment. 

An  example  of  the  complete  use  of  all  available  space  is 
well  brought  out  by  the  installation  of  the  largo  number 

of  small  drawers  at  the  left-hand  end  of  one  of  the  long 
benches  in  this  department,  where  2G  such  drawers  are 
shown  in  position,  for  holding  all  kinds  of  material  and 

prett}'  well  filling  in  all  the  space  between  the  sloping 
deck  and  the  bench  top. 

Another  important  department  is  located  on  the  ship 
directly  across  from  the  optical  shop  just  illustrated. 
This  is  the  drafting  room,  which  occupies  on  the  port 
side  of  the  vessel  a  space  26  ft.  long  by  14  wide,  in  which 
are  installed  several  heavy  drawing  tables  suitable  for 
laying  out  all  sizes  of  work.  The  benches  and  cases  in 
this  room  are  fitted  with  filing  drawers  of  suitable  size  for 
original  drawings,  tracings  and  blueprints.  The  general 
arrangement  will  be  understood  from  Fig.  5,  this  view  of 

The  method  of  building  up  the  woodwork  upon  the 
structural-steel  members  is  brought  out  clearly  in  tlie 
different  elevations  and  sections.  Enough  dimensions  are 
retained  to  give  these  drawing  details  a  degree  of  interest 
to  all  readers  acquainted  at  all  with  drawing-office  equip- 

ment. The  corner  posts,  it  will  be  noticed,  are  all  of 
substantial  sections  and,  like  the  intermediate  supports, 
are  firmly  attached  to  the  deck  by  angle  clips,  which  assure 
them  against  movement  in  any  kind  of  weather.  The 
position  of  the  port  lights  is  clearly  shown  in  the  plan 
of  the  drawing  office  in  Fig.  6,  and  the  location  of  the 
skylight  overhead  is  also  indicated  by  the  dotted  line. 

The  steel  deck  in  this  office  is  covered  with  linoleum. 

All  the  lights  throughout  the  ship  are  carried  in  special 
spring  sockets,  adopted  for  shock-absorbing  purposes,  to 
prevent  the  constant  jar  and  vibration  of  the  ship  from 
putting  the  bulbs  out  of  commission  too  frequently.  These 
sockets  are  so  arranged  that  very  little  vibration  gets  as 
far  as  the  lamp,  and  there  is  therefore  not  much  greater 
liability  of  loss  of  lamps  in  this  way  than  is  the  case  with 
the  same  kind  of  bulbs  in  the  customary  fixture  ashore. 

X 

By  Edwakd  L.  Robenolt 

This  jig  was  designed  for  reaming  bushings,  small 

gears,  sprockets  and  other  small  castings  used  on  harvest- 
ing and  agricultural  machinery  and  has  proved  very 

useful. 

After  the  jig  is  once  lined  up  with  the  drilling-machine 
spindle,  all  that  is  necessary  to  change  from  one  job  to 
another  is  to  change  the  bushings.  These  are  made  to  fit 
the  bore  in  the  bushing  plate  and  jig  frame.  The  bushing 
plate  can  be  reversed,  and  in  this  way  two  more  inches 
of  space  can  be  gained  with  the  same  jig. 

The  operator  lifts  the  handle  A,  which  opens  the 
jig  and  allows  the  work  to  be  placed  within  the  bushings. 

SPRING-OPERATED   REAMING   JIG   DESIGNED    FOR  AGRICULTURAL-IMPLEMENT  PART.S 

the  room  looking  toward  the  after  end  of  the  ship.  A 
large  skylight  directly  over  the  center  of  the  room  provides 
ample  means  of  ventilation,  in  conjunction  with  ports  at 
the  side  and  astern,  and  gives  ample  daylight  illumination. 
The  lamps  for  artificial  lighting  are  shown  between  the 
deck  beams  overhead. 

The  general  arrangement  of  the  equipment  is  illustrated 
in  Fig.  6.  This  shows  clearly  the  layout  of  the  tables?, 
desks  and  cabinets  and  also  illustrates  in  detail  the  type 

of  furniture  built  especially  for  this  purpose  by  the  Mare 
Island  yard.  Here  again  it  is  quite  important  that  the 
drawing  tables  and  furniture  in  general  be  firmly 
attached  to  the  deck  plates  forming  the  floor  of  the 
drawing  office.  At  the  same  time  they  must  fit  snugly 
against  the  inner  wall  of  the  vessel. 

Then  the  handle  is  released  and  the  part  is  securely 
clamped  ready  to  be  machined,  there  being  no  other 
device  to  bother  with. 

Usaimg  fh.®  SimasiM  DirillliBik^ 

By  R.  a.  Gustavus 

A  drilling  machine  that  is  universal  in  its  scope  is 

generally  well  liked  by  those  who  use  it  on  machine  and 
tool  work.  Of  course,  it  should  be  accurately  constructed ; 
otherwise  it  will  cost  more  to  do  certain  jobs  that  must  be 
squarely  drilled  or  lapped. 
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In  Fig.  1  is  shown  liow  easily  a  piece  may  be  drilled  at 

an  angle  when  the  table  can  be  tilted  to  the  desired  in- 
clination. The  shell-boring  tool  that  is  to  be  drilled  has 

been  first  clamped  in  the  drill  vise,  which  in  turn  is  located 

by  the  drill-press  table  and  parallel  piece  that  is  clamped 
to  the  side  of  the  table. 

If  the  drill  press  has  an  extra  slide  extending  along 

the  post  almost  to  the  floor,  and  also  a  female  center,  the 
latter  will  be  muclv  used  for  rapidly  centering  work  for 

turning  in  the  lathe.  The  application  of  this  female- 
center  method  for  centering  lathe  work  is  shown  in  Fig.  3. 

tSS 

Fig.S 

VARIOUH    DRIIJ.INf!    DEVICES 

Fia-J 

If  a  V-rest  may  be  inserted  in  jilace  of  the  female  center, 
it  can  be  used  to  good  advantage  for  drilling  holes  through 
round  stock,  as  sliown  in  Fig.  3.  A  good  feature  of  this 

V-rest,  if  it  is  properly  constructed,  is  that  the  corner  of 
the  V  is  always  in  line  with  the  drill,  thus  insuring  the 

drill's  going  through  the  center  of  the  piece.  The  method 
of  holding  the  round  stock  in  the  drill  vise  and  carefully 
setting  with  square  and  scale  consumes  much  time,  and 
drilling  by  eye  usually  produces  poor  results. 

If  the  above-mentioned  rest  is  not  at  hand  and  the  table 
is  of  the  swivel  kind,  a  suitable  rest  for  round  stock  can  be 

obtained  by  tilting  the  table  as  in  Fig.  4  and  clamping  a 
piece  of  flat  stock  to  the  side  of  the  table,  as  shown.  In 

order  to  i)isure  tlie  corner  of  tlie  V  thus  created  being  in 
line  with  the  drill,  a  piece  is  turned  as  shown  at  A,  Fig.  5, 

and  applied  in  a  similar  manner — that  is,  the  table  is 
swung  around  until  the  piece  A,  which  runs  true  in  the 

chuck,  fits  into  the  T'. 
If  none  of  the  foregoing  features  are  present  and  much 

round  stock  is  to  be  drilled  through  the  cross-section,  a  V- 
block  fastened  to  a  piece  of  flat  stock,  as  shown  in  Fig.  5, 

may  be  properly  located  and  clamped  to  tbe  tal)le  of  the 

press. 

It  is  an  old  trick  to  lay  a  parallel  plate  upon  the  table 
of  the  drill  press  and  proceed  to  true  this  by  means  of 

sweep  and  indicator.  While  this  procedure  will  not  insure 

drilling  squarely  if  the  spindle  of  the  press  is  shaky,  it 
will  improve  matters  somewhat.  Much  time  is  lost,  how- 

ever, when  each  tool  maker  who  wishes  to  drill  or  lap 
a  hole  squarely  has  to  resort  to  this  method.  In  a  small 
shop  we  possessed  a  small  drill  press,  the  table  of  which 
was  so  much  out  of  square  that  it  could  not  be  used  for 

most  of  our  drilling.  A  casting  was  obtained  and  ma- 
chined as  A,  Fig.  fi.  Four  sets  of  screws  like  tho.se  shown 

in  cross-section  enabled  us  to  true  the  table. 

Avoadlaira^  IiadlesEaiag  KffTTors 
By  Roland  V.  Hutchinson 

Where  one  operator  runs  two  or  more  machines,  a 

board  at  each  machine  with  the  move  chalked,  painted 

or  stenciled  on  it  will  often  help  to  keep  his  mind  from 
wandering  too  far  oflf  the  job. 

The  type  of  dividing  centers  having  a  worm  gear  with 
several  rows  of  holes  in  it  is  commonly  used,  and  there 
are  numerous  errors  credited  to  it  in.  the  hands  of  semi- 

skilled help.  With  this  class  of  labor  the  machine  is 

usually  set  up  by  a  gang  boss  or  other  skilled  operator, 
and  what  is  the  mo.st  obvious  thing  for  this  man  to  do 

to  avoid  errors?  Is  it  not  to  ])lug  up  the  holes  not  to 

be  used  in  that  specific  circle  in  which  tlie  plunger  is 

Index  ~Plates 

Outside  Diameter 
of  Rotating  Disk 

I  Tongue  I 

DIRECT-INDEXING    DEVICE 

working?  Finished  round  hardwood  stock  such  as  is 

bought  for  pattern  makers'  use  is  excellent  for  this  pur- 
pose and  may  be  cut  into  the  correct  lengths  and  stored 

away  in  a  box  until  needed. 
Direct  indexing  is  no  doubt  the  sure  way  of  avoiding 

spacing  errors ;  but  as  has  been  pointed  out  by  one  cor- 
respondent, when  the  divisions  are  high  in  number,  the 

indexing  plates  are  sul)ject  to  greater  shock  than  is  ad- 
visable for  the  continuance  of  their  accuracy. 

The  sketch  shows  an  end  view  of  a  direct-indexing  de- 

vice that  was  made  to  overcome  this  weakness  and  ye<^ 
provide  rapid  and  accurate  sfwcing.  Two  index  plates 
were  made,  cut  together,  staggered  and  doweled.  Two 

exactly  similar  pawls  engage  these  i)lates.  Obviously, 
when  one  ])awl  is  seated,  the  other  is  riding  on  the  land 

of  the  other  plate,  ready  to  drop  in  when  the  device  is 
rolled  liv  means  of  a  tomniv-lMr  inserted  in  a  disk. 
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imftirodi^ctlloini  of  Slhiop  Maimageinmeinitl 
aim  Type^^riter  Ple^imils 

By  L.  1*.  Alfokd 

SYNOPSIS — Some  fix  years  ago  the  Remington 

Typewriter  Co.  began  the  installation  of  scientific 

management  in  its  plants.  H.  L.  Gantt  was 
retained  as  consultant.  This  work  can  now  be 

considered  as  thoroughly  established,  although,  of 

course,  modifications  and  improvemenls  will  always 

be  made.  In  tliis  article  and  three  others  that  will 

follow,  the  general  results  and  basic  principles  of 
the  work  will  be  presented. 

The  Remington  Typewriter  Co.  operates  in  the  United 

States  four  faetories  engaged  in  building  typewriters  and 

manufaetiiring  their  accessories  and  supplies.  These 
factories  are  located  in  Ilion,  X.  Y.,  Syracuse,  N.  Y.,  and 

Bridgeport,  Conn. 

Some  seven  years  ago  the  beginning  of  the  unification 

of  the  factory  methods  was  started.  Up  to  that  time  the 

administration  of  each  plant  was  largely  independent  of 
all  the  others,  and  it  was  difficult  to  obtain  reports  in  a 

form  permitting  intelligent  comparison.  The  advantages 

of  using  the  same  classification  of  accounts,  the  same 

method  of  finding  costs  and  the  same  accounting  system 

are  apparent  to  every  reader.  The  po.ssibilities  of  improv- 
ing production  by  introducing  into  each  factory  the  best 

of  the  methods  in  the  others  are  likewise  easily  appre- 
ciated. Once  the  same  methods  are  in  use  in  all  the 

factories,  the  transfer  of  men  from  one  place  to  another, 

either  temporarily  or  permanently,  may  be  made  with  full 

assurance  that  they -can  take  up  their  new  duties  at  once 
without  going  through  a  period  of  learning. 

When  undertaking  this  work  of  unification  in  the  four 
factories  it  was  obviously  advantageous  to  install  the  best 

system  possible.  With  this  purpose  in  view  H.  L.  Gantt 
was  retained  as  consultant.  His  work  has  been  going 

steadily  forward  for  some  six  years,  and  he  considers  that 

the  four  typewriter  plants  now  present  the  most  repre- 
sentative installation  of  his  system  of  shop  management 

as  applied  to  mac'hine  shops. 
Within  a  few  weeks  I  have  had  the  privilege  of  entering 

all  four  of  the  factories  mentioned.  The  visits  were  made 

with  the  purpose  of  studying  the  broad  results  that  have 

been  obtained  and  of  gaining  a  first-hand  knowledge  of 
the  principles  that  have  made  the  results  possiiije.  Thus 
this  article  and  those  that  follow  will  be  devoted  to  results 

and  ]irinci])les,  without  making  any  attempt  to  show 
detailed  methods. 

The  reason  for  this  is  that  men  and  principles  are 

always  of  vastly  greater  importance  than  systems.  It  is 
true,  although  still  a  matter  of  some  dispute,  that  the 
same  princi])les  can  be  worked  out  through  different  shop 
systems  and  attain  the  desired  satisfactory  results.  A 

logical  presentation  might  call  for  a  statement  of  prin- 
ciples before  a  setting  forth  of  results.  But  the  value  of 

principles  is  best  shown  by  the  results  'that  tiiey  bring. 
Thus  our  starting  ))oint  can  well  be  a  brief  discussion  of 
the  general  results  that  have  been  obtained  from  the 

installation  of  scientific  management  in  the  plants  of  the 
Remington  Tyjiewriter  Vn. 

1.  The  invested  capital  has  been  reduced  relatively  to 
volume  of  product.  This  has  been  brought  about  largely 

by  a  cutting  down  of  the  quantity  of  raw  and  finished 
material  in  storage  and  work  in  process.  Other  factors 
have  been  the  sale  of  one  plant,  its  amalgamation  with 
another  and  a  reduction  in  the  number  of  machine  tools 

and  amount  of  manufacturing  equipment  needed. 

2.  The  factory  prwluction  has  been  increased  in  the 
proportion  of  100  to  1G4.  While  this  has  been  going  on, 
one  factory  has  been  given  up,  its  equipment  moved  to 
another,  the  number  of  standard  machine  tools  has  been 

decreased,  and  only  a  few  special  machines  have  been 

added.  During  the  same  period  the  number  of  working 

hours  per  week  has  been  reduced  from  59  to  50 ;  the  num- 
ber of  emidoyees  per  unit  of  product  has  been  materially 

lessened.  The  actual  working  time  has  had  still  another 

reduction  by  the  introduction  of  a  ten-minute  rest  period 
into  each  half-day. 

3.  The  wage  payment  to  employees  has  increased  in 
the  proportion  of  100  to  123.  At  the  same  time  there 
has  been  an  average  saving  of  18  per  cent,  on  the  labor 
cost  of  5,000  jobs  in  one  factory.  These  have  been  studied 

and  placed  on  a  task-arid-bonus  basis. 
4.  The  average  labor  cost  has  been  reduced  in  the 

proportion  of  100  to  80. 
5.  A  steady  improvement  in  the  quality  of  the  finished 

machines  has  taken  place  during  the  installation  period. 

6.  All  factory  employees  and  executives  have  been  care- 
fully trained  for  their  duties. 

7.  Both  executives  and  em])loyees  now  have  the  satis- 
faction of  knowing  that  they  are  working  under  a  well- 

thought-out  plan  in  which  each  man's  duties  are  defined, 
and  which  provides  for  the  advancement  of  those  who 
make  good. 

8.  From  top  to  bottom  there  has  been  cultivated  and 
now  exists  a  spirit  of  cooperation  and  good  will  among 
all  the  executives  and  employees. 

9.  The  factory  executives  are  now  relieved  from  the 

supervision  of  routine  affairs  and  are  free  to  deal  with  the 

exceptional  matters  which  need  study  and  must  be  care- 
fully considered  before  they  are  decided. 

Any  one  of  these  nine  general  results  is  important  in 

itself.  Taken  together  they  present  a  broad  result,  which 
at  once  establishes  the  assumption  that  the  principles 
from  which  the  effects  have  come  must  be  right.  ISut 

before  turning  to  a  statement  of  what  tho.«e  principles  are, 

it  is  necessary  to  sketch  the  general  I'olicy  and  attitude  of 
the  management  of  the  Remington  Typewriter  Co.  as  this 
existed  before  the  work  of  installing  the  system  of 
management  began  and  as  it  has  been  developed  and 

worked  out  up  to  the  present  time. 
The  progress  of  industry  seems  to  be  paralleling  that 

of  our  political  fortunes  and  to  have  the  same  stages. 
The  relationship  existing  between  employer  and  employee 

under  these  three  sets  of  conditions  may  be  referred  to  as 

"master  and  slave,"  "patriarch  and  dependent"  and  "man 
to  man."  The  last  is  one  of  democracy  in  industry,  where 
each  deals  with  the  other  in  the  straightforward  relation- 

ship of  one  free  man  with  another. 
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Here  tlie  employer  recognizes  that  the  workmen  are  free 

moral  agents,  and  the  em])loyee  accepts  the  same  principle 
as  applying  to  his  executives.  Each  is  working  for  the 
best  good  of  the  business,  for  therehy  each  profits.  Tlic 
relation  is  that  of  friendly  business,  because  that  is  tlie 
only  one  which  is  mutually  advantageous.  Thus  each 
side  accords  to  the  other  the  freedom  of  action  and  the 

rights  that  exist  between  all  right-minded  business  men 
who  are  working  for  things  that  are  equally  beneficial. 
This  relation  is  an  outgrowth,  jjcrhaps,  of  that  positive 
American  idea  that  the  liumaii  individual  has  an  intrinsic 

value,  that  he  has  a  right  to  get  the  most  out  of  his  nati\e 
endowment  and  to  enjoy  in  his  own  way  the  product  of 
his  own  labor. 

Tlie  attitude  of  the  executives  of  the  Remington  Type- 
writer Co.  toward  their  workmen  is  the  direct  outgrowth 

of  tliis  democratic  spirit  applied  in  industry.  From  this 
fundamental  human  relation  have  flowed  a  number  of 

details  of  policy.  Freedom  of  discussion  and  negotiation 

is  encouraged  between  the  executives  and  the  workmen. 
Either  side  is  free  to  propose  modifications  in  existing 
terms  of  employment  and  arrangements,  or  even  to 

suggest  sometliing  entirely  new.  The  management  is 
always  ready  to  discuss  and  investigate  all  proposals.  Tlie 

workmen  on  their  side  have  the  right  to  send  representa- 
tives or  a  committee  at  any  time  to  confer  with  the 

inanagement,  and  tlie  individuals  who  form  this  com- 
mittee are  treated  entirely  without  prejudice.  A  man  is 

not  fired  simply  because  he  has  been  on  such  a  committee. 
Of  course,  the  management  does  not  always  agree  with 

the  viewpoint  of  the  workmen.  When  this  is  so,  the  ad- 

verse decision  is  franklj'  stated  and  the  reasons  therefor 
clearly  given.     Everything  is  above  board. 

To  sum  up  what  scientific  management  is,  I  can  do  no 

better  than  to  quote  from  an  address'  given  by  Fred  J. 
Miller,  general  factory  manager  of  the  Remington  Type- 

writer Co.  Tlie  quotation  is  his  definition  of  scientific 
managemetit  evolved  as  a  result  of  his  experience  with  it 
in  the  factories  under  consideration.    It  is  as  follows: 

The  best  deftnition  of  scientific  management  I  have  been 
able  to  give  is  that  it  consists  In  an  arrangement  such  that 
the  right  thing  is  done,  at  the  right  time,  in  the  right  manner, 
by  the  right  person. 

By  tlie  right  thing  I  mean  a  thing  which  has  been  care- 
fully studied  and  a  definite  conclusion  arrived  .at  as  to  whether 

or  not  it  should  be  done  at  all,  or  whether  or  not  some  other 
thing  would  be  better. 

The  right  time  means  that  the  first  and  all  successive 
operations  upon  a  piece  must  be  scheduled  or  planned  so  that 
the  completed  piece  or  pieces  will  be  ready  for  the  stockroom 
when  needed  and  (remembering  inventory  values)  not  much 
before  they  are  needed. 

The  right  manner  means  that  each  operation  performed 
upon  any  piece  is  done  In  a  way  that  has  been  carefully 
worked  out  by  study  and  by  the  development  of  the  best  pos- 

sible method.  It  means  also  that  the  best  po.ssible  machinery, 
tools,  etc.,  have  been  developed  and  provided  for  doing  each 
operation,  having  reference  of  course  to  time  and  circum- 
stances. 

The  right  person  means  a  person  who  has  been  selected 
with  reference  to  adaptability  to  the  work  to  be  done,  who 
has  then  been  carefully  instructed  in  the  right  method  of 
doing  it,  has  been  convinced  that  it  is  to  his  interest  to  do  the 
work  in  this  way  and  shown  that  he  will  be  paid  liberally  for 
so  doing. 

To  complete  the  foundation  for  the  articles  that  are  to 

follow,  this  first  one  can  very  properly  close  with  a 
statement  of  the  general  divisions  or  classes  of  tlie  work 
that  have  been  made  in  order  to  secure  control.  The  first 

class  includes  all  the  shop  work   that  is  routine  in   its 
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nature;  that  is,  all  the  work  that  we  know  how  to  do 

from  previous  experience.  This  work  is  directed  and 

controlled  from  the  "manufacturing  office."  In  other 
word.s,  it  is  the  function  of  the  manufacturing  office  to 
collect  information  in  regard  to  the  setiuence  of  operations 
on  all  the  manufactured  parts,  the  machines  on  which 

the  parts  are  made  (together  with  their  shop  loc-ation), 
to  record,  or  estimate  if  necessary,  the  number  of  parts 

produced  per  hour,  the  quantity  and  kind  of  material 
required  to  make  such  parts,  the  number  of  parts  per 
finished  unit  of  out])ut,  the  tool  number  required  for  each 
operation  and  its  location,  and  to  keep  an  exact  balance 
of  material  on  hand  and  on  order. 

From  this  information  can  be  grai)hically  shown  the 
work  that  has  ijeen  done  and  the  work  U)  be  done;  in  other 

words,  the  load  on  the  shop  and  how  it  is  being  carried. 
This  office  receives  all  orders  for  manufacture,  and  from 

its  charts  can  tell  what  can  be  done  and  when  it  can  be 

done.  It  is  one  of  its  functions  to  make  promises  and  to 
kcc])  them. 

The  second  class  of  work  includes  that  which  is  new; 

that  is,  things  which  are  entirely  outside  of  the  routine 

and  concerning  which  the  sho])  has  no  previous  experience 

or  exact  knowledge.  Thus,  the  making  of  all  kinds  of 

shop  investigation.s,  the  engineering  work  of  the  plant. 
making  time  studies  and  setting  tasks  are  all  in  this 
second  class.  Control  is  centralized  in  what  is  known  as 

the  "engineering  office,"  where  all  questions  of  "how"  are answered. 

This  subdivision  of  the  work  is  basic  in  all  the  place.< 

where  Mr.  Gantt's  system  of  shop  management  has  been 
installed.  The  reason  for  it  is  to  separate  that  which  is 
done  over  and  over  again  and  becomes  routine  from  tliat 

which  is  done  for  the  first  time  and  must  be  carefully 

studied  step  by  ste]).  Each  class  of  work  requires  a  dif- 
ferent type  of  man — the  first,  one  who  is  content  to  do 

the  same  thing  time  and  time  again;  the  second,  one  who 

prefers  to  do  a  thing  but  once  and  is  always  intere.sted  in 
that  which  is  new. 

Gireatest  Feftu'oSe^sia  FirodltisctloKa 
That  111  15  was  the  most  successful  year  of  i)roduction  in 

the  history  of  the  petroleum  industry  is  shown  by  sta- 
tistics just  compiled  under  tlie  supervision  of  J.  D.  Nor- 
throp, of  the  United  States  Geological  Survey. 

The  total  quantity  of  crude  jietroleum  entering  tin- 

world's  markets  in  1[)U>,  wliich  amounted  to  42(j,8;>2,673 
bbl.,  exceeds  the  former  record,  established  in  1914,  bv 
2S,19t,:Wr  bbl.,  or  7%. 

WORLD'S  PRODUCTION  OF  CRUDE  PETROLEUM  IN  1915  AND  TOT.\L YIELD  SINCE  1857 

  Quantity,  1915       %       Quantity.  1857-1915    % 
Barrels  of  Metric  of  Barrels  of  Metric  of 

Country  42  Gal.  Tons  Total  42  Gal.  Tons  Total 
United 

States....  *28!,104,104  37.480,547  05  85  *3,616,561,244  482,208,266  60  10 
kussia    68,548,002  B,3,-)3,077  16  00  1,090,781.907  222.984,256  28.10 Mexico    32,910,508  4,388,068  7  71  123,270,377  10,420,008  2  05 
Dutch  Kast 

Indlest ....  12,386,808  1,710,445  2  90  148,999.921  20.087,939  2  48 
Rouniania..  12,029,913  1,673,145  2  82  130,012.387  17,477,878  2.16 
India    J7,400,000  980,667  173  80,789,711  10,771,961  134 
Galicia..      .  4,158,899  578,388  0  98  136,032,500  18,918,364  2  26 
Japan  and 
Formosa  3,11.S,464  415.785  0  73  30,169,022  4,022,606  0  SO 

Peru    2,487,251  331.033  0  58  10,794,223  2,239,229  0  28 
Germany..  99.5,704  ^140.000  0  23  13,961.333  1.875,974  0  23 
Trill  dad.  t7.T0,000  100,000  0  18  2,819,430  375,924  0  05 
.Xrgentim.  .  510.120  75,900  0   12  1,033,121  151,693  0  02 
Egypt    221,708  29, .W»  0  05  1,30S,490  174,400  0  02 
Canada    215,404  28.729  0  05  23,709,074  3,161,210  0  39 
Italy..    39,.548  {5..500  0  01  ,S42,020  119,279  0  01 
Other    tlO,000  1,333  0  01  372,000  49,600  0  01 

Total..     420,892,673  57,298,780  100.00     0,017,4.57,366  801.038,653  100  00 

*  Marlceted    produetiijn.         t  Includes  -British  Borneo.  t  Estimated. 



September  14,  ]!)lfi AMERICAN    MACHINIST 

459 

lim rninmeir 
Editorial  ConRESPONDENCE 

Hi'NOI'SlS — 2'hi'  filial  operations  of  primer  mak- 
ing, 0*  in  other  industries,  consist  largely  of  inspec- 

tions and  handwork.  This  article  shows  the 

ingenious  inspection  devices  used,  the  precautions 

against  fire  and  explosions  and  the  methods  em- 

ploi/ed. 

After  the  priming  bodies,  together  witli  tlie  anvils  and 

plugs,  have  been  made  as  described  on  pages  309  to  315, 
Vol.  44,  they  go  to  the  loading  factory  to  receive  their 
charge  of  detonating  and  explosive  compounds. 

The  article  referred  to  described  the  packing  of  primer 

bodies  in  boxes  holding  10  layers  of  100  each.  On  being 

received  at  the  loading  factory  the  top  of  the  box  is  re- 
moved and  the  whole  thing  turned  npside  down  on  a  broad 

bench.     The  box  is  then  lifted  off,  leaving  the  contents 

The  length  of  this  anvil  is  tested  in  a  simple  multiply- 
ing device,  as  shown  in  Fig.  1,  where  the  outer  face  of 

the  anvil  rests  on  the  gage  plate  and  the  anvil  projection 
touches  the  feeler  that  actuates  the  multiplying  lever. 

Two  marks  on  the  scale  give  the  maximum  and  minimum, 
which  in  this  case  is  O.OiUI  to  0.0!)8  in. 

Testing  Holes  by  Light 

The  holes  are  tested  by  placing  the  anvils  over  a  sheet 
of  ground  glass  having  an  incandescent  Ixiil)  beneath,  as 
in  Fig.  2.  This  throws  the  light  through  the  holes,  .so  that 

the  operator  can  easily  see  light  through  the  three  holes 
in  each  anvil,  even  though  they  are  drilled  at  an  angle. 
The  operator  is  partly  inclosed,  so  as  to  shut  out  bright 

daylight,  which  might  tend  to  confuse. 
In  order  to  facilitate  the  handling  of  these  anvils  a 

special  form  of  rack  his  been  made,  as  illustrated  in  Fig. 

Fig. I 

o Figs 

PIGS.  1  TO  4.     INSPECTION  AND  HANDLING  DEVICES  FOR  PRIMER  PARTS 

Fig. 4 

I 

in  a  pile,  the  layers  being  separated  by  the  corrugated 
cardboard  previously  mentioned.  The  primers  are  then 

placed  o])cii  end  up  in  wooden  trays,  each  tray  holding  .")0 
bodies.  This  is  the  unit  in  which  they  are  handled 

through  tlu!  different  departments,  the  first  being  that  of 

the  preliminary  inspection,  to  be  sure  that  the  primer  bod- 
ies are  correct  in  every  particular  before  loading. 
The  anvil  and  plugs  arc  also  inspected,  particularly  for 

I  he  flash  holes,  for  if  these  are  not  clear  it  is  impossible 

I'lr  the  fire  to  reach  the  powder  in  the  body  of  the  primer. 
The  rounded  end  on  the  anvil  is  also  carefully  inspected, 
as  the  distance  lictweeii  this  and  the  explosive  in  the  cap  is 

of  great  importance  if  they  are  to  fire  pro])erly. 

3.  This  is  of  light  sheet  metal  and  holds  81  anvils,  9  on 
each  side.  The  holder  is  easily  loaded  by  simply  scattering 

anvils  over  the  top.  A  little  practice  enables  the  girl  to 
fill  these  liolders  very  quickly,  and  they  are  then  passed 

to  the  inspector  through  an  opening  in  the  side  of  her 
cage. 

This  holder  is  made  in  two  parts,  the  lower  containing  81 

rather  shai'p  pegs  .1 ,  which  fit  up  inside  the  hole  of  the  an- 
vil and  center  the  anvils  so  that  the  rounded  end  will  jMint 

upward.  The  lower  part  is  removed  as  soon  as  the  holder 
has  been  filled,  only  the  upper  part  being  necessary  to  hold 
tlic  anvils  over  the  ground  glass  for  the  eye  test.  After 

the  inspection  of  the  primer  jiarts  is  finished,  and  the  per- 
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cussion  caps,  wlii(;h  arc  shallow,  drawn  copper  cups  that 

have  been  partly  filled  with  the  proper  mixture  of  ex- 
plosives and  covered  with  a  thin  disk  of  tinfoil,  have  been 

brought  to  the  operator, everything  is  ready  for  asseml)ling. 
The  first  operation  is  to  put  the  caps  in  place,  which  is 

done  while  the  primer  bodies  are  in  tiie  trays  previously 
referred  to.  The  caps  are  picked  up  by  a  ball  hand-spring 

chuck,  Fig.  4,  and  a  ring  of  Tettman's  cement  is  placed 
on  the  outer  edge  to  seal  the  cap  into  the  body.    This  is 

fig.5 

Fig. 7 

apt  to  set  off  the  explosive,  the  same  as  when  the  primer  is 
fired. 

The  assembling  fixture,  Fig  6,  con.sists  primarily  of  the 
frame  A  and  the  screwdriver  spindle  B.  This  is  driven 
l)y  the  hand  wheel  at  the  side,  through  the  bevel  gear  C. 
The  handle  D  controls  the  vertical  movement  of  the  screw- 

driver, which  is  made  solid  on  the  splined  shaft  and  is 
shown  at  E.  The  primer  liody  is  iield  in  position  by  the 
plate  G,  which  forms  a  guide  for  the  screwdriver  and  is 

Fig* 

FIGS.  5  TO  9.     PINAL  ASSEMBLING  AND  GAGING  DEVICES  USED  FOR  PRIMERS 

done  by  an  ingenious  little  device  seen  in  Fig.  5,  the  cen- 
tral portion  being  ])ractically  a  hollow  tube  and  iiringing 

a  ring  of  cement  up  against  the  cap  as  it  is  held  in  the 
position  shown. 

Screwing  In  the  Anvils  and  Plugs 

The  board  of  bodies  with  the  caps  in  place  goes  to  a 
bench,  where  the  anvil  is  screwed  in  by  the  little  machine 
shown  in  outline  in  Fig.  6.  This  is  a  mechanical  .screw- 

driver, operated  by  a  small  pair  of  Itevel  gears  and  a  hand- 
wheel,  as  shown.  The  primer  body  is  held  under  the 
screwdriver  by  the  yoke,  which  is  operated  by  a  hand  lever 
beneath  the  bench.  The  anvils  are  screwed  down  solidly 
on  their  seats;  and  as  both  the  depth  of  the  cup  and  the 
projection  on  the  anvil  have  been  previously  gaged,  there 
is  practically  no  danger  of  their  making  contact.  The 
surplus  cement  is  cleaned  out  with  a  soft  stick.  The  caps 
are  all  seated  in  the  body  by  being  lightly  poiindcd.  using 

a  soft-nosed  stick  for  this  pur]iose.     Metal  would  be  very 

actuated  by  the  cam  J,  shown  beneath.  This  pulls  the 
plate  G  down  against  the  primer  body,  the  spring  shown 
releasing  it  as  soon  as  the  cam  is  moved  in  the  opposite 
direction. 

The  distance  from  the  face  of  the  primer  body  to  the 
rounded  or  outer  surface  of  the  cap  is  then  carefully  gaged, 

the  limit  here  being  but  0.004  in.  This  is  now  automatic- 
ally taken  care  of  in  the  assembling  of  the  anvil.  The 

hardenod-steel  plug  /  in  the  base  of  the  clamping  fixture, 

being  located  the  pi'oper  distance  above  the  surface,  forces 
up  the  end  of  the  cap,  should  it  be  necessary. 

Afterward,  the  bottom  of  the  primer  is  inspected  to 
insure  the  caps  being  at  the  proper  distance,  this  being 
done  in  a  machine  almost  identical  with  that  illustrated  in 

Fig.  1.  Then  the  primer  bodies  are  turned  over  in  the 
tray,  and  the  smaM  copper  ball  is  put  into  the  anvil.  The 
plug  is  next  started  in  the  hole,  so  that  tlie  ball  will  not 
come  out.  These  plugs  aie  screwed  into  place  with  a 
three-])r(>ng  screwdriver. 
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The  next  operation  is  to  close  the  metal  around  the  plug 

by  forcing  a  hollow-coned  die  over  the  central  portion  of 
the  primer  body,  closing  the  thread  so  as  effectually  to 

prevent  the  plug  from  backing  out.  This  is  called  "dab- 

bing" and  is  done  in  a  foot-power  press  on  the  order  of  the 
well-known  sprue  cutter.  The  operation  is  performed 

about  as  rapidly  as  a  man  can  handle  the  primer,  a  produc- 
tion of  probably  30  a  minute  being  steadily  maintained. 

Men  are  shifted  from  this  to  other  and  less  laborious 

work  every  two  hours,  so  as  to  avoid  excessive  fatigue. 
The  surface  of  the  raised  portion  is  then  cemented  in  a 

machine  similar  to  that  seen  in  Fig.  5,  and  a  small  paper 

washer  is  put  in  place  to  prevent  the  grains  of  powder 
from  working  down  into  the  flash  holes.  This  is  also  done 
very  rapidly,  the  small  paper  washers  being  spread  on  the 
bench  and  picked  up  with  the  end  of  a  soft  wooden  stick, 
which  is  occasionally  moistened  on  a  damp  sponge. 

LOADIXG  THE  PrIMEUS  WITH  PoWDEK 

The  bodies  are  now  ready  to  be  loaded  with  the  coarse- 
grained powder  that  surrounds  the  central  portion.  This 

powder  is  already  measured  in  regular  16-page  paper 
shells,  which  come  in  cases  containing  20  boxes,  each  box 
holding  120  pa])er  shells  and  each  shell  containing  a 
proper  load  for  the  fuse. 

The  powder  is  poured  into  the  primer  body  very  rap- 
idly, as  there  is  no  danger  of  its  getting  into  the  flash 

holes.  The  girls  who  do  the  loading  l)ecome  very  expert, 
and  by  using  both  hands  they  fill  a  tray  of  50  primers  in 
remarkably  short  time. 

Then  the  closing  disks  are  put  in  place,  each  previously 
having  a  paper  washer  cemented  on  the  inside.  A  ring 
of  cement  is  placed  around  the  outer  edge  of  the  closing 
disk,  a  brass  tube  of  the  proper  dimension  being  used  for 

this  purpose.  It  is  simply  dipped  into  the  cement  and 
placed  on  the  top  of  the  closing  disk,  which  makes  a  ring 
around  the  outer  edge.  The  sharp  edge  of  the  primer  body 
is  closed  on  the  disk  by  another  foot  press. 

The  primer  then  goes  to  a  regular  crank  press,  which 
puts  the  finishing  crimp  on  the  end  and  at  the  same  time 
stamps  the  proper  marking  on  the  base  of  the  primer. 

This  handles  about  ;),000  primer  bodies  in  IOI/2  hr. 

(iuABDING  AOAIXST  FiRE 

All  the  tables  where  powder  is  used  are  covered  with  a 
linoleum  or  nd)ber  ])ad  and  are  surrounded  by  a  water 

trough  perhaps  3  in.  wide.  All  loose  powder  is  l)rushed 
into  the  water,  so  as  to  avoid  any  accumulation  that  might 
become  a  source  of  danger. 

The  final  inspection  is  primarily  for  the  thread  on  the 

body,  in  order  to  make  sure  that  it  has  not  becolue  dis- 
torted in  any  of  the  closing  operations.  The  thread  gage 

is  held  in  a  chuck  and  revolved  l)y  a  small  friction  that 

turns  it  in  either  direction.  Any  large  body  passes  along 
tiie  liench  to  tlie  special  vise.  Fig.  7,  which  holds  it  while 

the  hand  die  is  ix'ing  run  over  the  thread. 
This  vise  consists  of  a  body  .1,  raised  in  the  center  and 

carrying  two  studs  that  fit  the  wrench  slot  in  the  back  of 

I  the  primer  body.  The  two  jaws  /'  and  C  are  closed  on  the 
Iprimer  body  by  nu'ans  of  tiir  handle  I)  and  the  cam  E  at 

ie  end.    This  pulls  the  two  jaws  toward  each  other,  the 
spring  shown  surrounding  the  central  bolt  forcing  the  jaws 
apart  as  soon  as  the  lever  is  released. 

The  completed  primers  are  lacquered  by  dipping,  this 

[having  been  found  much  more  satisfactory  than  the  spray- 
ig  process.    The  primers  are  handled  very  rapidly,  placed 

in  a  wire  basket  tray,  dipped,  lifted  out  and  drained,  then 
placed  in  front  of  a  fan,  which  dries  them  in  about  2 min. 

After  this  they  go  into  the  trays  once  more,  and  the 

upper  side  of  the  closing  disk  is  covered  with  Pettman's 
cement.  Here  again  various  more  or  less  complicated 

methods  have  given  way  to  the  simple  expedient  of  flood- 
ing the  top  with  the  cement  on  the  end  of  a  small  round 

brush.  This  is  done  very  quickly  by  hand,  after  which 

the  primers  are  set  aside  to  dry  as  long  as  necessary. 
The  final  gaging  is  for  the  cap  distance  from  the  bottom, 

the  form  of  gage  shown  in  Fig.  8  being  used  for  this  pur- 

pose. 

The  primer  bodies  are  then  packed  in  a  special  box 
that  holds  10  trays,  the  style  of  box  being  shown  in  Fig. 

!).  It  is  open  at  the  end  to  allow  the  trays  to  be  put  in 
place  and  removed  easily,  and  is  provided  With  four  bolts, 

so  that  a  cover  can  be  readily  and  substantially  adjusted 

and  held  by  means  of  wing  nuts.  This  box  holds  the  trays 
while  the  primer  bodies  are  going  to  the  shop,  where  they 

are  put  into  the  cartridge  cases,  and  also  for  the  testing, 
thus  completing  the  loading  of  the  primers,  which  can  be 
done  in  large  quantities  in  less  time  than  it  takes  to 
describe  the  process. 

Bar  for  Slhells 
By  F.  G.  Smith 

The  illustration  shows  a  bar  that  has  been  found  most 

useful  in  the  manufacture  of  18-pounder  shells.  As  will 
be  seen,  this  bar  finishes  the  radius  at  the  bottom  of  the 
hole  and  at  the  same  time  cuts  the  internal  and  external 
chamfers  at  the  mouth  of  the  shell. 

The  radius  cutter  .4  is  held  in  position  by  the  screw 

B,  the  saw  cut  at  the  back  of  the  cutter  giving  sufficient 

spring  to  grip  the  cutter  securely.  The  end  of  the  bar  is 

steadied  by  the  phosphor-bronze  bush  C,  which  is  free 

RADIUS   BORING   BAR 

to  rotate,  and  is  held  in  position  by  the  collar  turned  on 

the  bar  and  by  the  projecting  head  of  the  screw.  The 
bush  is  milled  away,  as  shown,  to  allow  the  passage  of 

chips  and  lubri(tant. 
The  chamfering  cutter  D  fits  in  a  slot  that  allows 

longitudinal  movement.  A  fine  thread  is  cut  on  the  bar, 
and  the  locknuts  E  give  a  quick  and  easy  adjustment  to 

keep  the  distance  F  correct ;  they  also  provide  a  solid  back- 
ing for  the  cutter.  The  setscrew  G  locks  the  cutter  in 

place. 

I  was  somewhat  doubtful  when  getting  out  this  tool  as 
to  whether  the  douhle  chamfering  cutter  would  turn  out 

a  sufficiently  good  job,  but  the  result  is  quite  satisfactory. 
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TKe  ImporfftaEace  of  FSse^  off 

By  J.  P.  Brophy* 

In  every  kind  of  business,  repRrdless  of  its  size,  fixed 

or  overhead  expense  must  be  eonsidered.  If  you  are 
manufacturing,  it  is  dangerous  to  forjjet  the  overliead  or 

to  figure  it  in  a  careless  manner.  The  money  invested 

in  land  and  property  should  be  regarded  as  an  invest- 
ment with  an  earning  force.  Every  ounce  of  fuel  and 

every  dollar's  worth  of  labor  must  be  considered  in  this 
expense. 

In  the  office  nearly  every  purchase  made  is  an  item 
of  overhead  expense,  from  a  lead  ])encil  up  to  the  most 

expensive  supi)lies,  inchulin'r  the  Janitor's  pay,  telegrams 
and  every  other  thing  that  goes  to  keep  the  office  in  opera- 

tion. And  all  the  help  that  is  nonproduoing  must  be 
considered,  even  to  those  doing  the  simplest  things. 

In  a  factory  where  machinery  is  used  the  cost  of  such 

machinery  must  be  taken  into  consideration,  its  depre- 

ciation from  year  to  year,  every  item  of  expense  in  re- 
pairs, new  appliances  and  everything  that  is  necessary 

to  production.  Water,  light,  etc.,  nnist  not  be  forgotten. 
They  are  chargeable  as  an  overhead  expense.  The  wages 

of  the  timekeeper,  foremen,  superintendent,  manager — 
everyone  who  does  not  actually  produce — are  a  part  of 
the  overhead  charge. 

Those  who  fail  to  take  these  items  into  consideration 

are  liable  to  discover  when  placing  a  price  on  their  prod- 
uct that  they  have  blundered. 

If  you  manufacture  something  on  which  the  actual 

labor  cost  (which  means  the  wages  of  the  employees  doing 
the  work)  arid  the  cost  of  material  is  $1  when  the  part 

is  completed,  some  50  to  150  per  cent,  mnst  be  added  to 

get  the  shop  cost.  This  makes  it,  say,  $3.50.  If  your 
profit  is  25  per  cent.,  that  must  be  added  to  this  sum. 

Traveling  expense  is  another  item  that  nmst  never  be 
forgotten.  There  are  numerous  other  little  things,  of 
which  I  cannot  speak  here,  that  must  also  be  included 
in  this  fixed  or  overhead  expense. 

Need  fok  Explanation 

It  creates  in  some  instances  a  peculiar  feeling  in  the 

mind  of  the  producer,  when  he  is  under  the  impression 

that  your  profits  are  so  exceptionally  high.  It  is  a  dif- 
ficult problem  for  the  manufacturer,  if  he  attempts  to 

explain  this  fact  clearly  to  the  man  who  produces;  and 
the  latter  may  still  have  a  doubt  in  his  mind  after  the 

manufacturer  is  through  with  the  explanation.  The  work- 
man imagines  that  if  the  piece  can  be  manufactured  for 

$1  and  he  performs  all  the  labor,  that  if  it  is  sold  at 
$1.50,  the  manufacturer  is  making  a  lot  of  money.  The 

only  motive  in  explaining  this  matter  here  is  to  show 
clearly  to  those  who  produce  that  their  notion  in  a  ease 

of  this  kind' is  erroneous,  and  to  help  to  dispel  this  idea. 
Any  number  of  people  who  manufacture  name  the  fell- 

ing price  of  their  product  without  going  to  the  trouble  to 
discover  for  a  certainty  what  their  fixed  expense  is.  They 

are  then  likely  to  find  at  the  end  of  a  month  or  a  year 

that  their  profits  arc  not  nearly  as  large  as  they  antici- 
pated, or  perhaps  find  that  they  are  on  the  wrong  side 

of  the  ledger. 

'     It  is  understood  of   course   that   the   really   uptodate 
companies  study  very  carefully  all  the  expenses  to  which 

attention  is  called  in  this  article,  in  order  to  be  posi- 
tively sure  that  their  profits  are  as  much  as  they  should 

be.  Were  this  not  done,  it  would  be  possii)le  to  overlook 

a  great  amount  of  current  expenses  that  should  be  con- 
sidered in  establishing  prices.  This  matter  conies  up 

constantly  when  placing  prices  on  parts  necessary  for 

repairs.  In  many  instances  something  that  looks  insig- 
nificant to  the  man  who  orders  it  demands  a  price,  per- 

haps, of  $3  when  the  buyer  thinks  it  ought  to  Ije  no  more 
than  $1.50.  lie  figures  he  might  produce  the  piece  in, 

say,  two  hours,  forgetting  the  ex])ense  that  has  to  t)e  at- 
tached to  the  lal)or  and  material  cost  before  arriving  at 

the  real  selling  price. 

Because  of  all  that  I  have  .«aid  here,  you  will  realize 
that  a  good  education  is  necessary  among  business  ])eo))le 

to  apply  the  points  brought  out  in  this  article.  Real 
business  qualifications  mean  reaching  into  the  corners, 

aiming  to  discover  the  little  things,  for  the  old  saying  still 
holds  true  that  then  the  big  things  will  take  care  of 
themselves. 

Investigate  the  insolvency  courts  or  business  failures 
and  you  will  discover  that  overhead  charges  puzzle  many 

smart  men.  Seventy-five  per  cent,  of  them  are  weak 
when  fixed  expense  is  considered.  They  merely  make  a 

guess,  and  after  their  money  is  gone  they  still  jwnder 
over  their  failure,  trying  to  figure  it  out.  Their  business 
friend  made  good ;  he  was  not  much  of  a  schemer,  and 
they  cannot  grasp  how  it  could  happen. 

Not  many  miles  from  where  I  am  located,  a  matter 

of  great  importance  was  discussed  a  few  years  ago.  \\Tien 

the  matter  of  overhead  expense  came  up,  some  intelli- 
gent men  were  strongly  under  the  impression  that  this 

"overhead"  meant  the  wires,  poles  and  nothing  else.  It 
took  considerable  explaining  and  argument  to  convince 

them  what  overhead  expense  really  was.  This  is  men- 
tioned simply  to  show  that  some  clever  people  have  but  a 

slight  conception  of  the  actual  ini])ortance  of  this  part 
of  a  busines,s.  The  consequence  of  neglecting  it  is  failure 

and  disappointment. 

Miiraisit^re  MadhSiffie  Slbop 

By  a.  J.  Miller* 

The  accompanj'ing  illustration  is  a  photograph  of  ac- 
tual working  models  of  a  number  of  machine  tools,  made 

by  a  clever  bench  mechanic,  Adolph  Skeininzilinski,  in 

our  employ.     The  (i-in.  scale  back  of  the  planer  will  give 

•vice-president  and  general  manager,  Cleveland  Automatic 
Machine  Co. 

A  MINIATURE'MACHINE  SHOP 

a  good  idea  of  the  comparative  sizes.  All  of  the  work 

was  done  by  hand,  and  each  model  is  an  exact  reproduc- 
tion of  the  machine  it  represents. 

•Master  mechanic,   Root   &   Van   Dervoort   Engineering  Co. 
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iJiiiniE  aimo Ttunnininis^ s 
wittlhi  HI^dlra^Mc  Feedl 

SYAOJ'SIS — The  madiiuea  dcscrihcd  owe  their 

develoinncnl  lu  the  demand  for  h'ujh  jiruduction 
incident  to  the  manufacture  of  munitions.  The 

principles  involved  are,  however,  applicable  to 
quantity  production  of  any  drilled,  faced  or  turned 

work-  falling  within  tlieir  capacity. 

The  illustrations  show  a  line  of  ilrilliiij;-,  turiiiiisr  and 
facing  machines  developed  and  built  by  (ieoiuc  de  Laval, 

Paterson,  I;f.  J.,  at  the  ])lant  of  the  Ea.st  Jersey  Pipe 

H !    xTy 

^Mni ^^mS^^l^:^! jpB-^pHj^^E..  ̂ ^  M — tuba^ 

iJBH ii*  i PIG.  1.    DRILLING  AND  FACING  MACHINE  WITH  HYDRAULIC  FEED 

Corporation  and  the 
International  Steel 

and  Ordinance  Cor- 

poration. Apart  from 

their  extreme  simplic- 
ity the  notable  feature 

of  these  machines  is 

the  utilization  of  hy- 
draulic power  for  the 

drill  feed  in  the  drill- 

ing machine,  for  the 

carriage  feed  and  tail- 
stock  movement  in 

the  turning  machine 

and  for  the  facing- 
tool  feed  in  the  facing 
macliinc.  A  large  in- 

stallation of  these 
machines  has  for  sev- 

eral   monliis    been    in 

!mccessful    ojieration    in    a    ])lant    manufacturing    high- 
plosive  siicjls.    It  will  lie  as  well  to  take  up  the  explana- 

tion of  the  maciiincs  in  the  order  in  which  they  are  used 
in  this  instiilhition  and  later  ̂ liow  the  simplicity  of  the 

vlayout  of  this  part  of  the  plant. 

In  Fig.  1  is  given  a  front  view  of  the  drilling  machine, 
which  is  also  used  for  facing  by  substituting  a  facing 
tool  for  the  drill.  In  this  machine  the  work  is  held 

stationary,  and  the  drill  or  facing  tool  rotates.  The 
s])indle  carrying  Ihe  drill  is  driven  by  a  large  pulley. 
There  is  no  gearing  of  any  kind,  the  belt  pulley  being 
mounted  direct  on  the  Spindle.  Also  mounted  on  the 

s])indle  is  a  smaller  pulley  that  drives  the  cutting- 
hibricant  pump  A. 

The  thrust  of  drilling  is  taken  by  a  large  ball  thrust 
bearing  li.     The  drill   C  is  of  the  ordinary  type  used 

for  deep-hole  drilling. 
It  has  a  high-speed 
steel  bit,  two  chip 

grooves  on  opposite 
sides  and  holes 

through  it  for  the  dis- 
tribution of  the  cut 

lubricant  at  the  point 

of  the  bit.  The  lubri- 
cant  is  pumped 

through  a  hole  in  the 

spindle.  The  work  is 
held  in  the  carriage 

B,  which  slides  on  two 

cylindrical  bars,  one 
at  the  back  and  one  at 

the  front  of  the  ma- 
chine. A  seat  is  ma- 

chined in  the  carriage 

for  the  reception  of 

the  work.  This  seat 

is  of  course  in  line 

with  and  concentric  to 

FIG.   2.    TURNING  MACHINE  WITH    HYDRAULIC  FEED 

the  axis  of  the  drill.  The  method  of  chucking  the  work  is 

the  acme  of  simplicity.  The  eccentric  lever  E  is  used  to 

clump  the  work  in  the  nuichined  seat  in  the  carriage.  Ow- 
ing to  the  very  slight  eccentricity  of  the  head  of  the  le\cr 

E  and  to  the  fact  that  the  rough  bars  being  drilled  vary 
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slightly  in  dianieter,  additional  adjustment  of  the  lever 
E  has  been  provided  in  the  shape  of  an  eeoentrie  pin 
fulenun  F.  This  permits  adjusting  the  head  of  the 
clamping  lever  E  to  or  from  the  seat  in  the  carriage 
without  in  any  way  detraeting  from  its  gripping  jxjwer. 

The  carriage  and  work  are  forced  ' 
toward  the  drill  by  the  forward  end 
of  the  piston  rod  0.  The  otlier  end 
of  the  piston  rod  is  provided  with  an 

ordinary  piston  that  fits  the  hy- 
draulic cylinder.  The  piston  is  packed 

at  both  ends  with  hydraulic  packing, 
as  it  functions  in  both  directions. 

The  feed  water  for  the  hydraulic  cylin- 
der enters  through  the  pipe  B,  and 

the  discharge  is  through  the  pipe 
/.  For  both  feed  and  discharge 

comparatively  large  pipe  is  used  to 
obtain  the  necessary  rapidity  of  action. 
At  J  is  a  three-way  reversing  cock 
that  alternately  admits  the  water  to  the 
rear  of  the  piston  from  the  feed  pipe 
H  and  from  the  rear  of  the  piston 

to  the  discharge  pipe  *  /.  At  A'  is  a 
one-way  cock  that  admits  water  from 
the  feed  to  the  front  of  the  piston 
and  causes  it  to  reverse  and  withdraw 

the  carriage  and  work.  The  one-way 
cock  L,  when  closed,  prevents  escape 
of  the  water  from  the  front  end  of  the  hydraulic  cylinder 
when  the  carriage  is  reversed.  It  will  be  noticed  that 

the  cock  L  is  on  the  same  pipe  as  the  hand-operated 
cock  M.  The  duty  of  this  cock  and  pipe  is  to  permit 
the  gradual  escape  of  the  water  from  the  front  end  of 
the  cylinder  during  the  advance  of  the  piston.  By 
adjusting  this  cock  M  the  rate  of  feed  of  the  carriage 
can  be  regulated  to  suit  the  work  being  drilled. 

The  main  operating  lever  is  shown  in  full  lines  at 
N  and  also  in  dotted  lines  at  iVj.  When  in  the  position 
shown  at  N  the  valves  are  open  to  discharge  for  the 
return  of  the  piston  and  carriage  to  the  starting  position. 
When  in  the  position  N.^,  shown  in  dotted  lines,  the 
piston,  carriage  and  work  are  advancing.  It  will  bo 
observed  that  the  main  operating  lever  JV  is  provided 
with  a  heavy  bulb  to  accelerate  its  action.  When  the 
lever  N  is  raised  it  engages  a  latch  that  holds  it  up. 
This  latch  is  disengaged  by  the  adjustable  trip  finger  Q 
coming  in  contact  with  the  tripper  0. 

The  operation  of  drilling  is  as  follows:  The  work  to 
be  drilled  is  clamped  by  pulling  down  the  eccentric  lever 
E.  While  this  is  being  done,  the  main  operating  lever 
is  in  the  position  N.  Having  clamped  the  work,  the 
operator  raises  the  lever  N  to  the  position  shown  by  the 
dotted  lines  at  N^.  The  latch  U  engages  the  projection 
V  of  N  and  holds  it  in  this  position.  This  movement  of 
the  main  operating  lever  has  caused  the  cock  J  to  open 
and  permit  the  feed  water  from  the  pipe  //  to  enter  the 
rear  of  the  cylinder.  It  has  also  opened  the  cock  L, 
letting  the  water  from  the  front  of  the  piston  pass  out 
through  it  and  the  cock  M  to  the  discharge  pipe  /.  The 
rate  at  which  the  water  passes  from  the  front  of  the 
hydraulic  cylinder  determines  the  velocity  of  the  feed 
and  is  controlled  by  the  cock  M.  As  the  carriage,  pushed 
by  the  piston  rod,  advances,  it  carries  the  trip  rod  R,  on 
which  the  trip  linger  Q  is  mounted.    The  trip  finger  Q 

at  the  end  of  the  stroke  contacts  with  tiie  tripper  0, 
which  withdraws  the  latch  U  and  allows  the  main  oper- 

ating lever  iV  to  drop.  When  it  drops,  the  various  liiik> 
onnectcd  with  it  operate  the  reverse  cock  J,  closing  tiie 
rear  of  the  cylinder  to  the  feed  pipe  H,  and  open  it  to 

FIG.  3.    DETAILS  OF  THE  DRILLING  M.\CHINE 

the  discharge  pipe  /;  open  the  cock  K,  connecting  the 
front  of  the  hydraulic  cylinder  with  the  feed  pipe  //;  and 
close  the  cock  L,  which  controls  the  feed  during  the 
fonvard  stroke  of  the  piston. 

It  will  be  seen  that  in  the  piping  a  number  of  unions 

have  been  used.  The  employment  of  these  in  the  posi- 
tions   shown    permits    the    entire    piping   system    to    be 

FIG.   4.     DETAILS  OF  TH^  TURNING  MACHINE 

readily  removed  from  the  machine,  should  occasion  arise 
making  this  necessary. 

The  steel  that  is  being  drilled  in  the  installation 
previously  referred  to  has  carbon  content  0.58  to  0.(>8 ; 
carbon  and  manganese,  0.75  lo  1.  Its  tensile  strength  is 

135,000  11)..  with  O.-i.OOO  lb.  elastic  limit.     The  machine 
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is  run  at  1.30  r.p.ni.,  the  rlrill  is  2\A  in.  in  diameter 
and  the  feed  from  1%  to  3  in.  per  min. 

As  previously  stated,  the  facing  machine  differs  from 
the  drilling  machine  only  in  the  sidjstitution  of  a  facing 
tool  for  the  drill.  The  facing  lathes  are  used  on  the 

same  steel.  They  are  run  at  !)0  r.p.m.  with  a  feed  of 

about  %  in.  per  min.  The  entire  end  of  the  work,  3  in. 
in  diameter,  has  been  faced  off  for  a  length  of  %  'i^-  i" 
2  min. 

The  turning  nuichine  shown  in  Fig.  2  differs  from 

the   drilling   and   facing   machine   in   several   important 
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FIG.  .5.    LAYOUT  OF  THE  INSTALLATION 

points.  In  tiiis  machine  the  worlv  rotates  between  centers, 
and  excej)t  for  the  amount  of  feed  tiie  tool  is  stationary. 
In  general  the  two  machines  are,  however,  very  similar. 

The  main  spindle,  its  drive  and  the  means  of  taking  the 
thrust  of  the  cutting  tool  and  tail  center  by  means  of  a 
ball  thrust  are  identical  with  those  in  the  drilling 

machine.  The  lubricant  is,  however,  piped  to  the  turning 

tool  and  not  through  the  hole  in  the  spindle. 

When  the  photograpii  was  taken,  the  machine  was 

rough-turning  work  about  .'5  in.  in  diameter  by  12  in. 
long,  with  a  1%-in.  hole  10  in.  deep  in  one  end  and  an 
ordinary  center  in  tTie  other.  The  method  of  driving  the 

work  is  by  a  toothed  driver  A  which  enters  the  1%-in. 
hole.  The  work  could,  however,  be  held  between  ordinary 
conical  centers  and  be  driven  by  a  dog  or  other  means. 

The  tool  carriage  is  shown  at  B.  It  supiwrts  a  tool 

block  carrying  the  turning, tool.  The  tool  carriage  is 
fed  by  two  piston  rods,  one  on  each  side.  These  pass 
through  clearance  holes  in  the  tailstock  carriage  D.  A 

brief  description  of  the  hydraulic  cylinder  of  this  ma- 
chine will  at  this  point  make  the  further  explanation  of 

this  machine  clearer. 

In  this  machine  the  hydraulic  cylinder  is  du])lex,  or 

perhaps  more  correctly  there  are  two  hydraulic  cylinders 
mounted  in  tandem.  The  rear  cylinder  E  furnishes  the 
feed  for  the  turning  tool.  The  piston  of  this  cylinder  is 

provided  with  two  piston  rods,  one  on  each  side.  The 
outer  ends  of  these  are  secured  to  the  tool  carriage  B. 

The  base  of  the  front  cylinder  casting  F  acts  afe  a 

head  for  the  rear  cylinder  E.  In  its  center  is  the  cylinder 
that  operates  the  tailstock  carriage  D,  a  single  central 

piston  rod  connecting  its  piston  with  the  carriage  D.  On 
each  side  of  the  front  cylinder  and  passing  through  the 

casting  from  front  to  back  are  two  clearance  holes  for  the 

piston  rods  of  the  rear  cylinder.  The  stuffing-boxes  for 
the  rear-cylinder  piston  rods  are,  for  accessibility,  at 
the  front  ends  of  these  clearance  holes. 

The  weighted  trip  lever  and  the  system  of  levers  and 
links,  while  not  the  same,  are  similar  to  those  em])loyed 

in  the  operation  of  the  drilling  machine.  They  perform 

the  further  duty  of  operating  the  tailstock  in  both  direc- 
tions. During  the  turning  operation  the  tail  center  is 

kept  in  the  center  in  the  work  by  the  hydraulic  pressure 
exerted  in  the  tailstock  carriage  operating  the  cylinder. 
Thus  the  pressure  oh  the  tail  center  is  kept  constant,  and 

wear  at  this  point  is  compen.sated  for  as  it  occurs.  Figs. 
3  and  4  in  conjunction  with  Figs.  1  and  2  will  assist 

greatly  in  understanding  these  machines. 

In  Fig.  5  is  shown  a  layout  of  the  installation  pre- 
viously referred  to.  As  in  this  plant  the  water  is 

metered,  a  pumping  plant  and  sump  have  been  provided. 
The  discharges  from  the  machines  return  to  the  sump, 
and  the  water  is  thus  used  over  and  over  again.  From 

the  pumping  station  the  water  is  pumped  through  a  (5-in. 
main  to  the  pneumatic  tank  shown  diagrammatically 
and  to  a  larger  scale  in  Fig.  5.  This  is  an  ordinary 
steel  drum  42  in.  in  diameter  and  28  ft.  high.  Any 

sudden  demand  on  the  water-.supply  is  provided  for  by 
the  expansion  of  the  air  in  the  upper  part  of  the 

pneumatic  tank. 
The  pressure  maintained  in  the  pipe  line  is  45  lb.  per 

sq.in.  The  city  water  service  is  75  lb.  per  sq.in.  To 

avoid  delay  in  case  of  a  breakdown  of  the  pumps,  the 

city  water  is  piped,  through  a  reducing  valve,  to  the  tank, 

and  in  case  of  trouble  this  source  of  power  is  instantly 

available. 

Referring  to  Fig.  5,  the  pumping  station  is  located  at 

A  and  the  pneumatic  tank  at  B.  The  drilling  machines 

and  rough-turning  lathes  are  shown  at  C  and  D.  An 

operator  handles  two  machines  either  on  drilling  or  turn- 

ing, but  could  easily  take  care  of  four,  were  it  possible 

in  this  plant  to  arrange  them  in  more  accessible  pnjsitions. 
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Adjustable  M.eanrmeir' 
By  Charles  E.  Black 

The  illustration  shows  an  adjustable  machine  or  hand 

reamer.  It  consists  of  three  parts — the  i-eamer  proper  A, 
split  in  three  places,  as  at  the  points  D;  a  taper  pin  B, 
for  expanding  or  contracting  as  required ;  and  C,  a  locknut 
for  clamping  when  set.  This  reamer  is  very  serviceable, 

as  it  can  be  adjusted  from  0.010  in.  below  to  0.020  in. 

ADJUSTABLK    REAMER 

above  size  by  merely  loosening  the  locknut  and  tightening 

the  pin  B.  I  tried  one  myself  in  a  screw  machine,  ream- 
ing 9()  pieces  with  a  l^s-in.  hole  !)  in.  long  in  steel,  and 

stopped  to  readjust  the   reamer  just  once. 

is'BllaEag  ai:a« 

fliag, 

By  C.  Hermges 

In  our  line  of  manufactiiriiig  we  liad  to  put  a  number  of 

l/^-in.  tapped  holes  into  so-called  cable  ca.ses  that  were  used 
for  subsurface  connections  and  switches  on  subsurface  cur- 

rent lines.  These  cases  were  made  of  cast  iron  in  various 

shapes  so  as  to  serve 

the  different  pur- 
poses. The  thickness 

of  the  wall  varied 

from  1/2  to  1  in. 

Many  times  we  en- 
countered difficulties 

in  tapping  the  holes. 
For  instance,  holes 

were  not  tapped 

square  or  were 
threaded  too  big  on 
account  of  not  being 

lined  up  right  on  the 

machine  while  tap- 
ping. Accordingly, 

the  studs  had  to  be 

straightened  when 
screwed  in,  and 

sometimes  special 
ones  had  to  be  made 

in  order  to  prevent 

throwing  away  the 

lasting.  These  trou- 
bles were  overcome 

by  means  of  the  tool 

shown,  which  con- 
sists of  a  holder  body  ̂ 1  with  the  inserted  index  B 

smd  the  spring  C.  The  cam  collar  D  serves  to  operate 
the  index  when  turned  contrary  to  the  direction  of 

rotation  of  the  tool,  in  order  to  relieve  the  holder  E  carry- 
ing the  combination  drill  tap  F,  when  starting  the  tap- 
ping operation.  After  the  operation  is  done,  the  machine 

is  reversed  and  the  tool  is  lifted  up  into  position  by. the 
fingers.  The  hardened  and  ground  holder  E  is  provided 

with  a  clearance,  so  as  to  allow  a  certain  rocking  when  re- 
leased by  the  index,  and  out  of  recess.   The  key  G  is  held 

DRILLING    AND    T.\PPING    TOOL 

in  place  by  the  collar  K,  which  is  slipped  onto  the  body 
and  held  by  only  5  dog.  taper,  so  as  to  be  removed  with  a 
wooden  hammer.  The  key  G  has  a  tapped  hole  that  can  be 

used  for  inserting  a  screw,  to  draw  it  out  of  position. 

The  combination  tool  F  was  made  out  of  high-speed  steel 
with  a  neck  clearance  big  enough  to  run  idle  in  the  tapped 
hole  when  the  operator  misses  the  reversing  point.  It  is 
inserted  in  the  holder  E  by  means  of  a  taper,  and  flats 
are  provided  on  the  shoulder  fitting  in  the  holder,  to  avoid 
turning  under  stress.  The  pin  I  prevents  slipping  out 
while  operating. 

The  essential  feature  of  this  tool  is  quick  operation  with 

high  production  possibilities,  because  no  alignment  is  re- 
quired after  the  hole  is  drilled  through.  The  drill  bush- 

ing of  the  jig  needs  only  to  be  removed  and  the  operator 
has  merely  to  hold  the  ring  B  to  begin  tapping  of  the  hole. 

Only  one  constant  drill  speed  of  500  r.p.m.  is  used  for 
both  drilling  and  tapping. 

HoldJKa^  Defaces  for  tihe 

By  G.  a.  Ohr 

There  are  some  plants  that  will  not  use  magnetic  chucks 
on  their  surface  grinders,  for  reasons  which  I  shall  not 
explain.  In  such  instances  various  methods  are  resorted 

to  for  holding  the  work  in  such  maimer  that  the  entire 

surface  to  be  ground  is  exposed  to  the  wheel. 
The  commonest  method  consists  of  holding  the  work 

iirmly  to  the  table  of  the  machine  while  with  a  hot  piece 
of  pointed  steel  a  mixture  of  beeswax  and  rosin  is  melted 
around  the  edges  of  the  piece.  This  mixture  will  cool 

immetliately  and  will  suffice  to  hold  the  work  securely. 

HOLDINO  PIECES  ON  THE  TOOLROOM-  GRINDER 

Another  method  that  is  used  extensively  in  a  certain 

watch  factory  is  partly  illustrated.  The  manner  in  which 
these  clamps  perform  their  function  can  lie  plainly  seen 

and  needs  no  explanation.  As  occa.sion  <lemands,  these 

clamps  are  made,  and  they  accunmlatc  mitil  there  are 
enough  to  select  from.  Sometimes  it  is  necessary  to  beml 

up  a  spring  that  can  be  used  with  a  block  at  hand  for  a 

new  job.  These  springs  are  made  6f  piano  wire  of  a  diam- 
eter that  warrants  their  serving  their  ]nirpose. 

Those  who  have  not  seen  this  method  of  holding  work 

on  the  grinder  in  use  will  probably  think  the  piano-wire 
hold-downs  too  weak  for  the  job.  It  must,  however,  be 
remembered  that  the  pressure  of  the  cut  on  tool  work  is 
usually  very  slight. 
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^fud  Base  PMes  ffbir  Timae  F^se 
J>Y    FkEU    H.    CoLVlN 

!!<YNOPSIS — A  clever  combination  casting  makes 
it  easier  to  machine  a  difficult  piece.  The  thread- 

ing device  is  ejjicient  and  can  Ije  applied  to  other 
work. 

The  fuse  eaps  and  base  ])lu,i;'s  are  made  from  one  east- 
ing in  order  to  facilitate  niaehininn-.  This  easting  is 

also  of  ahiminuni  and  suhjeeted  to  the  same  heavy  pres- 
sure as  the  body  in  order  to  insure  dens- 

ity of  the  material.  Full  details  of  the 
caps  are  shown  in  Fig.  1,  wliile  Fig. 
2  shows  the  shape  of  the  casting  at  A, 
and  the  operations,  the  first  being 
shown  at  B.  This  work  is  performed  in 
a  hand  screw  machine  by  holding  the 

straight  portion  in  a  collet  and  boring 

and  tapping  the  end  that  is  later  to 
form  the  cap.  The  tools  and  gages 

for  this  operation  are  shown  in  Fig.  3. 
The  gage  at  //,  Fig.  3,  tests  both 
the  diameter  and  the  length  of  the 

hole  tapped  in  the  cap.  The  threaded 
portion  of  the  gage  is  surrounded  by 
a  steel  sleeve  held  in  place  by  a  spring. 
On  the  outside  of  this  sleeve  is  a  line 

indicating  the  proper  position  when 

the  thread  in  the  cap  is  of  the  maxi- 
mum length.  The  tolerance  is  0.008 

in.     The  next  operation  cuts  off  the 

end  that  is  to  form  the  base  plug,  as  shown  at  C,  Fig.  2. 

It  will  be  notecl  at  A  that  tiie  end  of  the  plug  is  recessed, 

the  exact  shape  being  shown  in  the  base  plug  details, 

Fig.  8. 
Leaving  the  base  jjlug  for  the  present  and  continuing 

with  the  completion  of  the  cap,  the  round  end  is  formed 
in  the  usual  manner,  by  either  Hat  or  circular  forming 

tools,  as  shown  in  Fig.  -1.  The  cap  is  then  easily  released 
from  the  threaded  mandrel  A  by  means  of  the  left-hand 
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FIG.   1.    DETAILS  OF  CAP 
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PIG.  2.  SEQUENCE  OP  OPERATIONS  ON  CAPS 
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nut  that  forms  a  stop  and  enables  the   pressure  to   be 
easily  relieved. 

Next  conies  the  drilling  of  the  spanner  wrencli  lioles. 

Fig.  5,  with  the  aid  of  a  double-spindle  drilling  head. 
Tlie  spindles  have  a  center  distance  of  0.413  in.  These 
lioles  are  0.10  in.  in  diameter,  and  both  the  diameter  and 

SK  shown  at  E,  Fig.  2,  this  being  done  in  a  simple  jig  A,     the  center  distance  are  tested  by  gages,  shown  in  Fig. 
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FIG.   3.    BORINr;   AND  TAPPING   CAPS 

Tools — A.  roughing  cutter  for  inside  of  cap;  B,  cutter  for  inside  of  cap;  C,  form-facing  tools  for  other  end  of  cap:  D, 
recessing  tools  for  cap;  E,  hand  reamer  tor  inside  of  cap;  F.  depth  of  recess  and  depth  of  bore  in  cap;  G,  diameter  and 
depth  of  screw  recess;  H,  another  form  of  gage  for  diameter  and  depth  of  rece.ss;  I,  depth  of  threaded  portion  and  depth  of 
lip;  J,  diameter  of  recess  in  cap;   K,   form   of  l3ore   in   cap;  L,  diameter  of  undercuts  in  cap 
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FIG.   4.    TURNING   THE   OUTSIDE  OF  THE  CAP 

Tools — A,  threaded  mandrel  for  holding  cap;  B,  flat  forming 
tool  for  outside  of  cap.  Gages — C,  low  length  and  shape  of 
cap;  D.  diameter  of  cap.  A  similar  gage  tests  the  diameter  of 
the  lip  on  the  cap 
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FIG. 
DRILLING  THE  WRENCH  HOLES 

Special  Tools — Sellew  drilling  head  with  fixed  center;  A, 
drilling  fixture.  Gages- — B,  diameter  of  holes;  C,  center  dis- tance of  lioles 
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::> FIG.    6.     DRILLING  SRTSCRKW  HOLES 
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FIG.   7.    TAPPING   SETSCREW   HOLES 

Special  Tools — All  friction  tapping  heads;  Rickert-Shafer 
friction  tapper.  Oage — Diameter  of  cap  hole.  Production, 
200  per  hr. 

5  at  C.  Then  tlie  side  hole  for  the  setscrew  i.s  drilled 

as  at  F,  and  tapped  a,s  at  Q,  Fig.  2.  Tools  and  gages 
for  these  operations  are  shown  in  Pigs.  6  and  7. 

After  the  plugs  have  been  cut  from  the  cap  casting, 
they  are  held  in  a  collet  and  finished  on  the  back  side. 
The  tools  and  gages  for  facing  both  sides  of  the  plug 
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are  shown  in  rig.  10,  the  sequence  of  operations  being 
given  in  Fig.  I).  This  phig  is  a  rather  difficult  piece  to 
make,  the  various  shaped  recesses  on  tlie  end  not  being 
easy  to  handle.    The  thickness  of  the  plug  is  determined 

by  a  liardened  steel  stop  in  the  center  of  the  facing  tool 
that  makes  contact  with  a  distance  phig  in  the  center 
of  tlie  collet.  Instead  of  tlireadiiig  this  plug  at  tiie  first 

operation   and   chucking   it   by  the   thread,   the   thread- 
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FIG.    in.    FINISHING    BACK    SIDE    OF    PLUGS 

Special  Tools — Springs,  collets  and  cutter.s.  Tools — A,  boiinK  tool  and  holder  for  O.S66-in.  holes  in  base  plug:  B,  tools 
and  tool  holder  for  base  reamers  for  holes  in  base  plugs;  C.  basing  tool  for  I'orniinK  outer  end  of  base  plugs;  D,  boring 
tool  for  0.5."i6-in.  hole  in  base  plug;  E.  finishing  boring  tools  for  same  hole;  F,  counterboring  tool  for  same.  Gages — H. diameter  of  recess  at  bottom;  I,  diameter  at  angle  of  central  hole;  J,  diameter  of  lip  and  length  of  lip;  K.  depth  of  recess 
from  lower  base;  I.,  depth  and  shape  of  grooves;  M  depth  of  recess  in  top  base;  N.  diameter  of  recess  in  top  base:  O,  width 
of  screw;  P,  diameter  of  burr  on  lower  base;  Q.  length  of  each  burr  on  lower  base;  R,  depth  of  recess  on  inside  base;  S, 
thickness  of  base  plugs;  T,  thickness  of  threaded  parts 
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FIG.   12.    DETAILS  OP  THE  THREADING   DEVICE 

Special   Tools — See   Figs.   11   and    12.     Gages — A.    tliread    gage 
for  outside  of  base  plug 

ing  is  done  hy  means  of  a  special  rleviee  arranged  in  a 

■vertical  drilling  machine,  after  the  outside  has  been  fin- 
ished. A  general  view  of  this  is  shown  in  Pig.  11,  and  the 

detail  in  Fig.  12.  Here  the  die  A  is  held  stationary  in  the 
top  of  the  holder  B,  which  is  fastened  to  the  drilling- 
machine  table.  A  plunger  C  comes  up  through  the  center 
of  the  die,  and  the  plug  to  be  threaded  is  laid  on  the  end 
of  this  central  plunger  at  D.  Then  the  drill  spindle,  which 
carries  a  driver  E,  is  brought  down  on  the  plug,   the 
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Gages- -A,    center    distance    and     diameter    of    wreneli    hole;   B,  diameter  and  depth  of  puwder-hole  recess;  C,  size  of  tapped powder  hole 
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FIG.  15.    PACKING  BO.KES  FOR  BASE  PLUGS 

driver  fitting  the  cross-slots  on  the  outer  end  of  the 
plug  and  revolving  it  in  the  die  at  the  .'<aine  time  it  is 
su])ported  by  the  plunger,  to  insure  the  thread  being 
cut  square  with  the  axis  of  the  plug.  The  plunger  re- 

cedes as  the  plug  is  threaded  through  the  die  and  allows 
the  finished  plug  to  drop  out  of  a  side  opening,  as  can 
be  seen.  Details  of  the  connections  are  shown  and  the 

whole  device  can  be  readily  understood. 

Ne.vt  comes  the  drilling  of  the  two  holes  for  the  span- 
ner wrench  and  the  hole  for  the  loading  screw.  These 

o]ierations  are  shown  in  J  and  K,  Fig.  9,  the  fixtures 
and  tools  being  shown  in  Fig.  1;5.  The  plug  hole  is  also 
counterbored  for  the  head  of  the  screw  and  finally  tapped 
to  0.198  in.  with  36  threads  per  inch,  Whitworth  form. 

The  packing  of  these  parts  for  shipment  is  also  im- 
portant, as  being  of  aluminum  they  are  easily  damaged. 

The  boxes  used,  with  all  essential  details,  are  shown  in 
Figs.  14  and  15. 
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PusfflicS^es  for  Ctmtlftainij 
By  C.  B.  White 

er 

If  the  average  manufaeturer  familiar  with  general  me- 
chanic-al  problems  is  confronted  with  a  paper-cutting 
proposition,  he  is  at  a  loss  as  to  the  best  type  of  dies 
for  this  purpose.  The  reason  for  this  is  that  nearly  all 

paper-cutting  contracts  are  let  to  those  who  make  a  spe- 
cialty of  such  work.  They  employ  special  machinery  in 

their  factories  and  are  as  a  rule  secretive  on  this  account. 

Figures  on  the  life  and  production  of  dies  for  paper 
cutting  and  drawings  of  approved  designs  are  also 
lacking. 

In  punching  paper  the  general  custom  is  to  handle  as 
many  sheets  as  possible  at  once  and  have  each  punching 
good.     If  too  many  are  attempted,  the  percentage  of  scrap 

Fp-;"^^ 
TXMIXRXj 
1  Fig. 2    Soft  Punch  Cutting 

on  Hardened  Steel  Die 

Ftgi     Spring  Knocl<- 
out  Cutter  Puncin FigS   Punch  with Ends  Ground  to 

)fe4-lnch  Flat 

PUNCHES   FOR   CUTTING  PAPER 

is  out  of  all  proportion  to  the  production.  Sometimes 
100  sheets  or  more  are  fastened  together  with  glue  on 
one  side  and  the  end.  This  gluing  is  done  similarly  to 
the  way  in  which  writing  pads  are  fastened  on  the  ends. 
Sometimes  eyelets  clinch  the  sheets. 

If  it  is  desired  to  put  a  large  quantity  of  sheets  to- 
gether, it  is  better  to  use  one  punch.  If  the  paper  is 

thin  and  the  contour  of  the  punching  is  very  important, 
the  necessity  for  using  one  punch  is  accentuated,  since 
the  product  of  gang  punches  is  not  uniform.  This  is 
because  the  top  sheets  press  into  those  underneath,  the 
adjacent  surfaces  do  not  lie  parallel,  and  the  material 
under  each  punch  tries  to  adjust  itself  and  pulls  on  tiie 
material  under  the  other  punches. 

The  design  shown  in  Fig.  1  is  one  that  is  frequently 
employed,  sometimes  singly,  but  more  often  in  gangs. 
The  material  is  cut  on  wood  (grain  end  up),  brass,  vul- 

canite (an  improvement  over  wood  and  l)rass)  and  steel, 
which  is  the  best  when  used  as  siiown  in  Fig.  2.  The 
great  trouble  with  this  type  of  punch  is  the  upkeep,  as 
the  cutting  edges  fail  quickly.  Unices  the  hardener  is 
very  careful,  the  tem])er  will  be  off,  or  there  will  be 
cracks.  An  improvement  in  this  design  is  to  cut  the 
tip  of  the  punch  with  a  small  fiat,  as  is  shown  exag- 

gerated in  Fig.  ;S. 
Instead  of  the  s])ring  knock-out  arrangement  hard  rub- 

ber is  used  satisfactorily,  and  it  is  aliout  iJOO  per  cent. 
cheaper.  The  rubber  is  cut  roughly  to  shape,  left  .slightly 
larger  than  the  holes  it  is  to  fit  and  alwiut  |\  in.  longer. 

so  that  it  will  project  out  beyond  the  cutting  edges. 
The  rubber  is  put  in  place  by  pressing  hard  with  the hand. 

Compound  punches,  such  as  are  selected  for  metal  work, 
are  used  where  a  few  thicknesses  are  punched  at  once, 
but  they  are  costly  to  make  and  not  as  efficient.  The 
l)est  design  of  all  is  that  shown  in  Fig.  2.  It  is  the  same 
as  the  .punch  in  Fig.  1  with  the  exception  that  the  cut- 

ting edges  are  ground  with  a  V«4-in-  flat  and  the  punch 
is  soft.  The  die  is  hard.  When  the  punch  gives  out,  it 
is  peened  into  place  with  a  hanmier  or  bar  of  convenient 
shape.  After  the  press  is  started,  the  punch  cuts 
itself  on  the  die.  Plenty  of  clearance  is  given  between 
the  die  and  the  knock-outs. 

A  girl  can  punch  about  30,000  pieces  per  day  of  8 
hr.  with  this  type  of  die,  using  100  sheets  at  a  time, 
with  a  single  puncli  in  operation.  The  upkeep  is  50 
per  cent,  less  than  that  of  the  punch  shown  in  Fig.  1. 
If  it  is  desired,  a  smaller  quantity  can  be  punched  at 
once.  If  the  paper  is  rough,  so  that  the  surfaces  do  not 
slide  on  one  another,  a  set  of  rolls  can  be  made  to  push 
and  pull  automatically,  one  set  on  each  side  of  the  plate, 

but  the  jn'oduction  will  be  less. 

Adjaastafole   Cros§=DipaIlliiag  Jig 
By  S.  G.  Fuank 

On  some  machines  there  are  used  a  number  of  rods 
with  a  hole  drilled  at  each  end.  These  rods  are  from 

%  to  1  in.  in  diameter,  and  the  spacing  of  tiie  holes  may 
vary.  To  take  care  of  such  conditions,  the  jig  shown  in 
the  illustration  was  designed.  This  jig  takes  care  of  the 
whole  range  of  sizes,  is  ea.«y  t«  set  up,  quick  to  operate  and 
of  cheap  and  simple  construction. 

The  body  of  the  jig  consists  of  a  block  with  a  V  cut 
down  the  center,  and  a  T-slot  cut  down  each  side.     On (°I 

H) 

t<^ 

>J 
V'.\IVKRS.\L  TYl'lC  oy  JIG 

one  side  of  the  ̂ '  are  fitted  small  brackets  .4  carrying  the 
drill  bushings.  The  brackets  can  be  fixed  in  any  position 
along  tlie  T-slot.  On  the  other  side  of  the  V  are  fitted 
the  clamp  7?  and  the  stop  C,  which  are  also  adjustable 
along  tlie  T-siot.  For  quick  setting,  a  sample  was  kept  of 
cacli  rod  drilled  in  tbe  jig.  By  the  use  of  tiiese  .samples 
the  jig  could  be  .set  up  for  any  job  in  a  few  minutes,  and 
the  product  was  intoicliangeable. 



Roptembor  U,   1916  AMERICAN     MACHINIST 

iniiiiiiiiinniiiniiiiiiiiiiiuiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiNiiiiiiiin^^^^^^^ 

473 

?rs  frosia  PFg\c4ice\]l 

'ir^ 

mil   iiiiiiiiiiiiiiiiiiiiiiiiiijiiiiiiiiiiiiiiiuiiiiniiiiiDiiiiiiiiiiuiiiiuiiiiiiiiiiiiiiiiniiniiiiiMiiiiiiiiiiiiiniiiii^^ iiniiiiniiiiiiiiiniiiiiiinmiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiinira 

The  rim  of  a  large  band-saw  wheel  had  to  be  ground  so 
as  to  form  a  radius  of  30  ft.  No  lathe  or  other  machine 

in  the  shop  could  take  the  band-saw  wheel  because  of 
its  large  diameter. 

A  bench  block  was  arranged  as  shown  in  the  sketch 

and  an  electric  tool  grinder  was  mounted  on  the  carriage. 

GRINDING  FIXTURE   FOR   BAND-SAW  WHEEL, 

The  block  and  carriage  were  set  on  two  rigid  machine- 
shop  horses.  The  band-saw  wheel  was  run  by  hand 
while  the  electric  grinding  wheel  faced  off  the  saw  wheel 

rim,  resulting  in  a  perfect  job  in  a  remarkably  short 
space  of  time.  The  band  saw,  which  is  4  in.  wide,  runs 
true  and  satisfactorily.  William  L.  Webek, 

blaster  Mechanic,   Hamilton  Mfg.   Co. 
Two  Hivers,  Wis. 

m 

Accaarsit©  AEa^le  Plates 
One  day  while  trying  to  grind  an  angle  plate  as  nearly 

square  as  I  could  get  it,  T  hit  upon  an  idea  which  was 
new  to  me  and  which  has  since  been  of  service  on  various 

surface-grinding  jobs. 
The  magnetic  chuck  was  true  and  the  angle  plate  A. 

Fig.  1,  was  shy  about  0.0005  in.  of  l)eing  square  at  ])oint 
C.  When  I  ground  angle  plate  B,  set  up  as  shown,  the 
result  was  that  this  angle  plate  was  ground  to  the  same 

angular  error  as  the  other.  Applying  the  time-worn  rem- 
edy of  packing  up,  I  placed  a  piece  of  cigarette  ])aper 

imder  point  E.  Although  this  was  the  tliinnest  piece  of 

packing  obtainable,  it  proved  to  be  too  thick. 
After  considerable  thought  I  removed  the  packing  from 

point  E  and  proceeded  to  grind  away  stock  as  shown  at 
D.  Fig.  2.  Just  enough  stock  was  removed  to  bring 
])oints  A  and  2?  square  to  the  face  C.  Placing  this  plate 
ujwn  the  chuck  D,  side  down,  it  was  used  to  hold  the 

other  plate  while  the  erroi'  was  corrected.  It  was  then 
a  simple  matter  to  finish  the  new  one  in  good  style. 

As  squares  that  were  at  one  time  true  are  often  found 
to  be  more  or  less  out  of  square,  it  is  evident  that  thtsy 
have  changed  through  gradually  becoming  worn,  or 
through  the  settling  of  the  metal,  or  abruptly  through  a 
hard  knock.  In  using  the  square,  a  piece  can  readily 
be  tested  in  such  a  manner  that  the  operator  can  be  sure 
that  no  error  exists  in  the  square.  One  of  the  methods  of 
verifying  the  truth  of  the  square  is  as  follows:  If  the 

angle  plate  shows  up  square  when  tested  with  the  beam 
square,  as  in  Fig.  3,  the  test  is  next  applied  as  shown  in 
Fig.  4,  with  the  angle  plate  and  square  resting  upon  a 
good  surface  plate.  If  an  error  exists  in  both  the  angle 
plate  and  the  sqiiare,  it  could  not  bo  detected  in  tlie  test 

J 

T""     ̂  " 
Fig. 3 

Fig.S 

ACCURATK   ANGLE   PLATES 

given  in  Fig.  3.  In  the  test  in  Fig.  4,  however,  the  er- 
rors, being  in  opposite  directions,  will  be  easily  detected. 

Another  simple  test  that  may  be  relied  upon  if  the 

angle  plates  have  been  ground  as  described  is  illustrated 
in  Fig.  5.  It  is  natural  that  if  the  base  upon  which  the 
grinding  is  being  done  is  true  and  the  grinding  is  done 

properly,  both  angle  plates  will  contain  the  same  angle. 
Therefore,  if  they  are  anything  but  square,  light  will  be 
seen  either  at  point  A  or  at  points  B  and  C. 

Newark,  N.  J.  H.  A.  Gee. 

Squads 

A  novel  method  of  sliearing  or  trimming  is  here  shown. 

The  piece  is  a  gear  blank  14  in.  in  diameter  and  2yn 
in.  thick,  jjut  together  from  laminations,  the  outer  sides 

being  i/4-in.  boiler  plate.  A  set  of  twenty-four  %-in. 
studs  holds  all  together.  These  studs  protrude  on  each 
side  about  ̂   in.  and  were  formerly  cut  off  with  a  chisel 

before  facing  up.  This  operation  has  been  reduced  from 
8c.  a  piece  to  .50c.  per  hundred  by  the  method  shown. 
One  side  is  now  trimmed  in  three  strokes  of  the  press, 

the  shearing  punch  cutting  eight  studs  at  each  stroke. 
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The  punch  is  the  only  tool  required  for  this  operation, 
as  the  boiler  plate  througli  wliith  the  studs  are  screwed 

iu-ts  as  a  die  for  each  separate  stud,  each  stud  being 
])laced  2  in.  from  the  rim  of  the  blank. 

The  punch  is  13  in.  wide  and  2  in.  thick,  with  a  very 
long  taper  starting  3  in.  from  the  cutting  edge.  Tt  is 

made  in  two  sections,  thus  reducing  its  cost  to  a  mini- 

SHEARING  STUDS   IN  A   PRESS 

mum.     The  blank  is  held  in  ])osition  by  three  locating 

straps,  held  by  %-in.  bolts  to  the  bedplate  of  the  press. 
Two  straps  hold  the  blank  on  each  side,  and  one  keeps 
the  blank  from  kicking  out  at  the  bottom  in  front. 

Pittsfield,  Mass.  G.  K.  Smith. 

'^. 

TiPtLae  CKtiacR  for  Woirlfe  TKsi,t  Has 
T©  Be  IReclbuscfeed 

The  following  is  a  useful  lathe  kink  that  has  saved 
me  considerable  time  and  worry  on  many  occasions.  It 

might  prove  useful  to  some  readers  of  the  American 
Machinist. 

Several  years  ago  while  working  in  a  small  shop,  I 
was  given  a  job  of  turning  50  pieces  on  an  engine  lathe. 

,,.L 
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A 
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THK  WORK  AN1>  TH  K  TRUE  CHUCK 

with  instructions  that  they  were  to  he  kejjt  to  exception- 
ally close  limits  and  that  the  diameter  A  had  to  ruu 

absolutely  true  with  the  face  Ji.  After  some  thinking 
as  to  the  best  method  of  doing  the  y>h,  I  proceeded  as 
follows : 

Chucking  the  pieces,  which  had  been  already  cut  to 
length,  plus  allowance  for  finishing,  I  finished  the  three 
diameters  and  bored  the  hole  in  all  50  pieces.  Then 

chucking  a  round  piece  of  machinery  steel  M  about  the 

length  of  E  and  twice  the  diameter  A  in  a  four-Jawed 
chuck  by  three  jaws  F,  G,  II,  I  bored  a  hole  at  I  so  that 
it  would  just  break  through  under  the  jaw  J,  the  latter 
not  touching  the  piece  M  while  boring  the  hole  I,  which 
was  made  a  good  slip  fit  for  the  diameter  A. 

The  finished  end  A  of  the  work  was  inserted  in  the 

hole  /,  and  a  piece  of  flat  brass  wa.s  placed  under  the 
jaw  at  N,  to  prevent  the  work  from  being  marred.  The 

jaw  J  was  tightened  just  sufficiently  to  hold  the  job  from 

turning,  and  the  face  B  was  finished  to  the  proper  con- 
tour. Tlie  dotted  line  C  indicates  the  stock  that  was 

turned  off  in  the  second  operation. 
Since  that  time  I  have  used  the  same  method  on  sev- 

eral occasions  and  on  different  styles  of  lathe  work  and 
ha\e  had  most  satisfactory  results. 

A  few  pointers  might  not  be  out  of  place  for  successful 
working  of  this  method:  If  the  walls  of  the  work  at  L 

are  very  thin,  turn  a  plug  a  slip  fit  for  the  hole  0,  which 
will  prevent  the  jaw  -7  from  flattening  the  diameter  A  ; 
do  not  be  afraid  to  tighten  the  jaws  F,  0,  H  liefore  boring 

the  hole  7;  do  not  take  verj'  heavy  cuts  while  reducing 
the  stock  at  C;  and  finally,  \ery  little  pressure  is  needed 
with  tlie  jaw  J,  if  the  hole  I  is  bored  a  good  wringing 
fit  for  the  diameter  A.  Hugo  P.  Pusep. 

Dayton,  Ohio. 
« 

L,esi1!t1h©5P=Was5iier  Die 

The  illustration  shows  a  punch  and  die  for  punching 
out  leather  washers  Ixj  in.  outside  diameter  by  IjV  in. 
hole.  A  is  the  die  body;  B  is  the  center  piece  If^  in. 

in  diameter;  C  is  a  stripper  or  ejector;  D  is  an  outside 
stripper,  and  F  is  an  inside  stripper  for  the  punch.     G 

LEATHER-WASHER  DIE 

is  a  pin  going  through  the  stripi)ers  I)  and  F.  E  is  a 

spring  for  the  same  strippers.  The  pin  II  prevents  the 

s]>ring  E  from  coming  out  J  is  the  punch  body.  The 

spring  K  is  for  the  stripper  C.  and  the  screw  L  prevents 

C  from  coming  out  of  the  body.  Hakoi.d  Pearson-. 
Chicago,  111. 
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.Mr.  Van  Deventer's  interesting  oxposition  of  Davt; 

Hope's  ideas  on  gumption,  on  page  227,  reminds  me  that 

iny  father's  definition  of  this  word  was  to  "get  up  and 
get."  A  man  may  liave  this  characteristic  and  yet  l)e 
anything  kit  a  success. 

There  came  to  us  one  day  an  applicant  for  the  posi- 
tion of  stock  keeper.  His  air  of  assurance  and  glib  pre- 

sentation of  his  capabilities  secured  him  the  position. 

"Shorty,"  as  he  was  called,  lay  low  the  first  two  or  three 
days,  spending  his  time  in  sizing  up  his  surroundings. 

A  stifF-bosom  shirt  and  white  vest  were  very  conspicu- 

ous parts  of  Shorty's  dress,  and  pretty  soon  tiiis  fashion 
l)late  was  running  around  the  shop  demanding  of  the 

foremen  that  they  hustle  \ip  deliveries  to  the  sto(-krooni. 
In  a  very  short  time  everyone  was  asking  if  the  old  man 
had  resigned  and  who  this  noisy  person  was  that  appeared 
to  be  running  things. 

Within  a  week  the  stockroom  employees  had  quit,  and 
none  of  their  successors  lasted  even  that  long,  all  due  to 

the  gentleman's  forcefiil  character.  Before  long,  Shorty 
liad  evolved  a  stock-recording  system  wherel)y  he  could, 
on  any  one  item,  prove  three  different  quantities  on 

hand — one  by  the  cards,  one  Ijy  the  bin  ticket  and  one 
by  actual  count. 

When  the  boss  decided  it  was  time  to  dispense  with 
such  valuable  services  and  trust  to  surviving  the  .shock. 

Shorty  displayed  his  gumption  by  promptly  calling  at- 
tention to  the  fact  that  he  was  entitled  to  a  notice  of 

dismissal.  After  a  conference,  however,  it  was  decided 

tliat  it  would  be  cheaper  to  let  Shorty  depart  with  two 

vreeks'  pay  tucked  away  in  the  pocket  of  that  white  vest 
than  to  permit  the  carnage  to  go  on. 

No  doubt  Shorty  still  has  gumption,  but  its  function 
to  this  day  is  probably  to  get  up  and  get  a  new  job. 

Jersey  City,  N.  J.  H.  D.  MuiiPUY. 

■WSriere  As'e  th^e  G©odl  MeclhaKaics? 
I  wish  to  pass  a  few  comments  upon  tlie  issue  raised 

by  J.  P.  Brophy  on  ])age  2.'i()  ami  give  some  conclusions 
reached  after  years  of  experience  as  workman  in  both 

the  old-time  shop  and  the  modern  manufacturing  plant. 
The  lack  of  skilled  all-around  mechanics  complained  of 
is  the  natural  result  of  modern  practice.  The  class  so 
rare  in  manufactiiring  districts  is  not  extinct,  being 

still  in  the  majority  in  the  shops  of  the  South  and  the 
far  West,  where  conditions  are  most  favoralile. 

I  cannot  1)elieve  that  the  workmen  of  today  are  verj' 
different  from  tliose  of  25  years  ago  or  have  any  less 
ambition  or  ]ioorer  mental  equi])ment.  In  the  modern 

factory.  hf)wever,  the  opjtortunity  (and  also  the  necessity) 
for  acquiring  a  tlioniugh  knowledge  of  slio])  ])ractice  and 

the  principles  involved  does  not  exist  as  in  the  old-time 

•reneral  shop,  where  apprentices  worked  under  the  direc- 
tion of  skilled  mechanics  and  later  were  required  to  follow 

a  piece  of  woik  tlinnigh  diU'erent  ojjerations  to  com- 
pletion. Neither  is  the  workman's  interest  stimulated 

when  he  merely  performs  a  certain  operation  on  pieces 

in  large  quantities  and  often  knows  little  of  their  rela- 
tion to  the  finished  product.  On  looking  over  my  own 

experience  I  find  that  I  received  much  helpful  infor- 
mation in  my  apprenticeship  from  more  experienced 

workmen,  also  by  observing  how  they  did  their  work;  but 
tliere  is  little  chance  for  intercour.se  between  workmen 

in  the  modern  jilant. 

I  think  the  remedy  lies  in  teaching  green  men  in- 

stead of  merely  "breaking  in."  In  breaking  in  a  hand 
today  he  is  too  often  taken  to  a  machine  and  shown  a  set 
of  motions  he  must  go  through.  The  rest  is  left  to 

his  initiative  faculty — and  luck,  no  ex])lanation  of  the 
why  and  wherefore  being  given.  When  in  difficulty  he 
hesitates  to  ask  the  foreman  and  will  keep  up  a  show 

of  l)eing  busy  till  he  gets  a  chance  to  consult  a  fellow 
Workman,  who  may  know  little  more  than  himself.  It  is 
common  to  see  tools  abused  and  work  tliat  suffers  from 

"remedies"  adopted  in  ignorance. 
The  apprenticeship  system  is  perhaps  a  thing  of  the 

](ast,  but  skilled  mechanics  are  made,  not  born,  and  must 

learn  \>y  teaching  and  experience.  Would  it  not  be 
practicable  in  the  case  of  large  plants  to  set  aside  some 
old  machines  where  green  men  could  work  for  some  time 
under  an  instructor  before  graduating  into  the  factory, 

or  to  employ  an  instructor  in  departments  where  many 
such  men  are  employed  ?  The  instructor  would  not  be  in 
any  sen.se  a  taskmaster.  He  would  be  closer  to  the  men 

than  a  foreman  or  a  s])eed-and  feed  man,  and  his  advice 
would  be  more  readily  asked  for  and  accepted.  A  man 
of  experience  and  good  nature  in  this  capacity  would  raise 
the  productive  ability  of  the  men  and  help  to  l)ridge 

the  gap  between  the  "firm"  and  the  "hands"  by  sup])lying 
the  persoiial  touch  wliicli  is  mostly  lacking  in  the  modern factory. 

I  also  think  the  more  intelligent  workmen  should  be 

given  an  opportunity  to  change  from  one  department  or 
machine  to  another  at  intervals,  in  order  to  stimulate 

their  interest  in  the  work  and  give  them  broader  train- 
ing so  that  they  can  fill  higher  positions.  In  spite  of 

ilr.  Brophy's  complaint  of  opportunities  passed  vip  by 
some  men,  there  are  still,  I  am  sure,  many  others  of  the 
right  kind  who  will  accept  such   chances. 

Cleveland,   Ohio.  Fued  Craib. 

I  will  try  to  answer  Mr.  Brophy  from  a  foreman's 
point  of  view  regarding  his  article  on  page  23(),  "Where 
Are  the  Good  Mechanics?"  The  modern  manufacturer 
should  take  a  few  |ioints  from  the  modern  farmer.  The 
farmer,  Iwfore  he  can  ex]iect  results,  must  sow  the  seeds, 
fertilize  the  ground,  weed  it  and  very  often  irrigate  it. 

What  lire  the  majority  of  manufacturers  doing  today 

toward  ])roducing  the  crop  of  good  mechanics  required  in 
the  next  10  to  20  years?  Are  they  sowing  the  number 

of  apprentices  in  ])roportion  to  the  number  of  skilled 

liel|)  employed:   fertilizing  it  by  insisting  that  the  ap- 
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]>rentice  attend  a  trade  school  either  evenings  or  during  a 
portion  of  working  hours  and  having  the  reports  sent 
to  the  manager;  irrigating  it  by  praising  when  praise 
is  due  and  weeding  out  tliose  who  prove  unsuitable  to  a 
particular  branch  of  manufacture? 

I  believe  there  are  just  as  many  good  mechanics  today 
as  there  were  10  years  ago,  but  the  demand  is  greater. 
The  manufacturer  of  10  years  ago  had  no  conception  of 
wliat  would  be  required  today,  so  con.sequently  did  not 
jirepare  to  meet  the  demand;  but  is  it  too  late  to  start 

now  to  prepare  for  the  next  20  years? 
The  solution  is  in  the  hands  of  tlie  manufacturers 

themselves.  They  should  at  least  have  one  apprentice  to 
every  four  skilled  workers  and  have  a  working  atrreement 
tliat  one  shall  not  engage  any  of  the  others'  apprentices 
except  under  special  circumstances.  Train  these  appren- 

tices in  a  systematic  manner,  and  we  shall  have  little 
cause  to  deplore  the  scarcity  of  skilled  Avorkmen. 

Philadelphia,  Ponn.  James  Atkins. 

!«! 

The  objections  raised  to  standard  lioles  and  varying 
shafts  in  your  editorial,  page  1137,  Vol.  44,  seem  to 

farry  but  little  weight  in  favor  of  varying  holes,  but 
only  serve  to  bring  forward  the  question  of  limits.  In 

Newall's  tables  of  allowances  on  shafts  we  find  limits 
given  for  force,  drive,  push  and  running  fits.  Now  apnly 
these  limits  to  the  hole  and  make  provision  for  two  grades 

of  each  type  of  fit.  The  number  of  limit  plug  gages  re- 
quired would  be  increased  to  four  times  the  number  now 

used.  This  number  must  be  doubled,  as  two  sets  of  gases 

are  usually  made,  one  set  for  the  shop  and  one  set  for 
use  in  the  inspection  department. 

To  keep  the  ga^es  in  good  order  and  to  replace  them 
as  required  would  mean  a  great  deal  of  additional  work 

in  the  toolroom,  whereas  by  making  all  variations  on  the 

shaft  a  micrometer  or  limit  snap  gage  will  cover  long 
ranges  of  work  and  adjustments  can  easily  be  made,  thus 
doing  away  with  replacement.  This,  to  my  mind,  is  the 
most  important  objection  to  varying  the  size  of  boles. 

To  maintain  standard  holes,  adjustable  loose-blade 
reamers  considerably  diminish  reamer  troubles  in  all 
holes  down  to  1  in.,  and  the  cost  of  replacing  broken 
blades  (which  is  rare)  is  very  small  in  comparison  to 

that  of  replacing  worn-out  solid  reamers  of  the  same 
size. 

Under  1  in.  in  diameter  the  replacement  of  solid  ad- 
justable reamers  is  not  such  an  expensive  item.  This 

type  of  reamer  can  be  made  down  to  I/3  in.  in  diameter 
and  give  good  service,  although  under  this  size  they  be- 

come very  weak. 
In  automobile  work,  however,  there  is  as  a  rule  no 

need  to  ream  holes  under  %  in.  in  diameter,  although 
they  are  often  called  for  bv  the  dra\ving  office.  In 
the  majority  of  cases  a  good  drilled  jiolc  is  perfectly 
satisfactory. 

The  provision  and  upkeep  of  any  type  of  reamer  do 
not  constitute  .such  an  expensive  item  at  the  present  time, 

reaming  being  superseded  by  broach iusr  in  all  boles  down 

to-%  in.  in  diameter.  Well-designed  broaches  of  tool 
steel,  properly  hardened  and  ground,  will  outlast  any 
number  of  reamers  and  produce  a  truer  and  better  hole. 

This  narrows  the  reamer  question  down  to  sizes  under 

%  in.     As  before  stated,  tlie  number  of  holes  under  this 

size  which  it  is  essential  to  ream  is  very  small.  There- 
fore the  question  of  reamer  difficulties  carries  but  little 

weight  in  favor  of  varying-size  holes. 
As  with  limit  plug  gages,  .so  with  reamers  (if  u.sed) 

and  boring  cutters.  Either  a  .separate  set  of  tools  of 
each  size,  fit  and  grade  must  be  kept  in  the  tool  stores 
or  the  tools  must  be  adjiLsted  uj)  and  down  for  each  batch 
of  work.  This  means  lost  time  and  many  journeys  to 

and  from  tlie  toolroom.  When  considering  arbors',  tlie expanding  arbor  certainly  overcomes  a  difficulty  in  vary- 
ing the  size  of  hole,  but  this  alone  does  not  justify  a change. 

If,  as  stated  in  the  editorial,  standard  holes  are  fecrajjed 
and  tampered  with  in  the  as.sembling  department,  then 
it  is  time  to  increase  the  limits  on  the  shaft.  For  inter- 
changeability  tlie  fine  limits  usually  called  for  are  a 
failure,  for  these  fine  limits  cost  a  great  deal  to  obtain 
and  are  promptly  increased  by  scraping,  etc.,  when  the 
work  is  being  assembled. 

What  is  really  required  is  a  new  table  of  wider  limits 
for  general  work,  such  as  chassis  components,  etc.,  with 
perhaps  the  exception  of  crankshaft  and  camshaft  bear- 

ings. These  wider  limits  c-ould  be  more  easily  lived  up 
to  in  the  machine  shop  and  would  also  save  time  and 
money  in  the  fitting  .shop.  Wider  limits  in  the  hole 
would  also  prove  a  saving,  as  a  longer  life  would  be  given 
to  broaches  and  reamers. 

Therefore,  in  a  few  words,  the  great  objection  to  vary- 
ing-size holes  is  gaging  and  tools,  while  the  objection  to 

reamers  for  standard  holes  is  nullified  by  the  u.se  of 
broaches.  By  giving  wider  limits  of  accuracy  many  ob- 

jections to  either  side  will  drop  out. 
One  question  I  should  like  to  ask  the  readers  of  the 

Machinist:  "What  is  a  standard  hole,"  or  "When  is  a 
hole  standard?"  P.  J.  Tompkixs. 

Surrey,  P^ngland. 

There  seems  to  be  an  idea  existent  in  most  shops 
that  .sitting  down  while  at  work  is  a  sign  of  laziness. 

In  the  article  "Women  and  Machine  Tools,"  page  10.57. 
Vol.  44,  mention  is  made  of  the  fact  that  chairs  and 

stools  are  provided  for  women,  but  are  often  taken  awav 

when  a  man  comes  on  the  job.  Now,  I  do  not  think 

that  is  quite  fair.  T  admit  that  women  on  the  average  are 
weaker  than  men,  but  men  have  a  way  of  getting  tired 
too.  It  is  not  stated  whetlier  the  men  have  to  work 

more  hours  at  a  stretch  than  women ;  but  if  they  do, 

that  is  all  the  more  reason  why  they  should  be  provided 
with  stools,  unless  they  are  put  on  a  class  of  work  that 
demands  close  attention  all  the  time. 

TJecently  I  noticed  a  case  where  an  operator  was  sit- 
ting down  while  liis  machine  was  workintr.  The  foreman 

promptly  let  the  workman  understand  that  such  a  prac- 
tice was  not  tolerated.  Well,  if  the  men  in  the  shop 

have  to  stand  all  the  time,  why  not  save  money  by  dis- 
continuing the  use  of  chairs  and  stools  in  the  office  part 

of  the  works?  The  office  staff  of  a  shop  generally  conie< 

out  quite  fresh — compared  with  shopmen — especiallv 
when  no  proper  wash  basins  are  provided  for  the  latter, 
as  is  too  often  the  case. 

There  should  be  no  arbitrary  rules  governing  the  use 

of  stools — utility  and  service  should  determine. 
Wemblev,    England.  .1.    H.    D.wis. 
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Aftter  tUi 
Ihops  Abroad 

op 

Wevr By  J.  B.  Bagenrieux 

SYNOPSIS — The  author  who  points  out  this 
opportunity  to  Americans  is  a  Belgian  engineer 
and  machine-shop  owner  who  succeeded  in  escap- 

ing from  Belgium  on  July  IJf.  lie  brings  first- 
hand accurate  information  as  to  the  conditions  in 

Belgian  industries  and  offers  a  suggestion  that 
has  never  before  been  made. 

Since  my  arrival  in  this  country  a  few  weeks  ago  I 

have  had  the  opportunity  to  read  in  a  friend's  office, 
where  they  are  kept  on  file,  several  articles  which  have 
api)eared  recently  in  different  newspapers  and  periodicals 
of  this  country  concerning  tlie  great  quantity  of  Amer- 
ica!i  machinery  and  products  that  will  be  required  in 
Europe  after  the  war.  Some  of  these  articles  denote  a 
profound  knowledge  of  conditions  abroad.  In  none  of 
them  did  I  find  that  tendency  to  exaggerate  things  which 
is  often  found  in  this  class  of  literature. 

Nobody,  however,  seems  to  have  thought  of  the  golden 
harvest  that  is  sure  to  be  gathered  by  the  enterprising 
Yankees  who,  immediately  after  the  invaders  have  with- 

drawn, will  land  in  Belgium  or  France  with  a  complete 

machine-shop  equipment  that  could  be  installed  rapidly 
m  temporary  buildings  erected  at  a  point  situated,  for 
example,  within  the  triangle  formed  by  the  cities  of 
Brussels,  Mons  and  Valenciennes,  or  at  any  point  be- 

tween La  Louviere  and  Charleroi. 

There  is  not  nmch  left,  even  now,  of  the  machine  shops 
of  northern  France  and  Belgium.  All  equipment  in 
them  that  was  really  first  class  has  long  ago  been  removed 
to  Germany,  the  pretext  given  by  the  despoilers  being 

that  the  Franco-Belgians  refused  to  operate  their  shops 

for  the  enemy's  benefit.  All  machines  that  are  still  in 
their  places  will  soon  l)e  on  their  way  to  the  Fatherland. 

On  July  7— that  is,  a  week  before  I  finally  succeeded  in 
making  my  escape  out  of  Belgium — notices  were  posted 
all  over  the  invaded  land,  ordering  owners  of  industrial 
works  to  furnish  the  German  authorities  not  later  than 

July  21  with  a  detailed  list  and  full  specifications  of  the 
equipment  in  their  possession,  including  machine  tools, 
steam  hammers,  transmission  shafts,  countershafts,  pul- 

leys, clutches,  belts,  etc.  Even  the  size  of  all  foundation 
bolts  and  lagscrews  had  to  be  specified.  All  articles  ap- 

pearing on  the  lists  furnished,  including  the  belts  and 
their  lacings,  had  to  be  held  at  the  disposal  of  the  Ger- 

man authority,  loose  from  their  foundations,  ready  for 
removal,  not  later  than  July  28  at  midnight,  after  which 
date  they  nmst  be  delivered  on  demand  against  a  simple 
receipt  signed  by  the  Commandant  of  Fuss  Artillery  or 
his  deputy.  A  fine  of  5,000  marks  and  imprisonment  of 
five  years  in  Germany  were  the  penalties  for  those  who 
either  omitted  to  declare  or  attempted  to  hide  any  article 
subject  to  declaration. 

In  November,  1914,  the  following  machine  tools,  all 
motor  driven,  together  with  their  accessories,  which  I 
had  purchased  during  my  trip  to  this  country  in  1913, 
were  taken  from  my  shop  without  notice  and  of  course 

without  permission,  after  I  had  repeatedly  told  the  Ger- 
mans that  I  would  never  think  of  working  for  them;: 

1  Cleveland   autouiatlc   screw   machine. 
1 — 48-in.    (Nlles)    car-wheel   boring   machine. 
1  Niles  double-axle  lathe. 
1  Pond  48-in.   engine   lathe. 
1  Pond  4S-in.  rever.singr  planer. 
1  Pond  4S-in.  rod  miller. 
2  Pond  universal    (4-ft.  and   6-ft.)    radial   drlllinK  machines. 
1  Niles  100-in.  boring  and  turning  mill. 
1 — 24-  and  48-in.  Rahn-Larmon  extension-bed  gap  lathe. 

My  old  belt-driven  equipment,  very  good,  serviceable, 
in  first-class  condition,  was  not  disturbed,  except  that  the 
belts  were  taken  away,  one  or  two  at  a  time,  by  the 
soldiers  stationed  at  the  railway  depot  opposite  my  resi- 

dence and  shop.  When  they  needed  leather  to  repair 
their  boots  and  accouterments,  they  just  crossed  the 
square,  entered  my  place  and  helped  them.selves.  My 
main-drive  belt,  .'i-ply,  22  in.  vride.  and  91  ft.  long,  was 
cut  up  in  four  or  five  pieces  and  went  in  one  day,  after 
several  hundred  barefooted  Bavarians  arrived  in  town 
to  take  the  place  of  an  equal  number  of  beardless  Saxon 
boys  who  were  leaving  for  Verdun.  We  were  at  dinner 
when  the  Bavarians  disembarked  at  the  depot,  carrying 
their  shoes  on  a  string  across  their  shoulders.  My 

daughter,  .seeing  this,  said :  "This  time,  our  big  belt  will 
go."  She  was  not  mistaken.  Before  noon. on  the  next  day 
the  big  belt  was  gone,  and  the  Bavarian  regimental 
shoemakers  were  making  good  use  of  it.  It  remained  un- 

disturbed during  the  first  20  months  of  the  war,  perhaps 
because  it  was  so  hard  and  stiff  that  they  did  not  know 
how  to  tackle  it,  or  perhaps  they  were  reserving  it  for 
the  great  moving. 

The  Coming  "Great  Moving  Day" 
We  who  have  spent  the  last  two  years  in  Belgium 

never  doubted  for  an  instant,  and  the  more  outspoken 

among  the  Prussian  officers  never  were  backward  in  affirm- 
ing, that  if  thet  in\  aders  are  forced  to  retreat  before  jjeace 

is  concluded,  they  will  take  away  with  them,  or  destroy, 
everything  that  could  be  used  by  us  in  either  making 
arms  and  ammunition  or  in  reconstructing  our  country 

Avhile  the  war  is  still  going  on.  To  be  sure,  the  manu- 
facturing machinery  that  has  not  yet  been  taken  out  of 

the  country  is  far  from  being  up  to  date ;  but  antiquated 

as  it  is,  it  could  be  used  to  good  ac-count  in  an  emergency 
such  as  the  Franco-Belgians  will  face  after  they  have 
forced  the  Germans  back  into  their  own  land.  The  end 

of  the  war  will  then  still  be  a  long  way  off.  Noithern 
France  and  Belgium  will  be  deprived  of  macliinery.  The 
mines  themselves,  without  machine-shop  equipment,  will 
be  uiialile  to  operate.  We  use  so  much  machineiy  in  our 

mines  that  a  week's  suspension  of  the  ordinary  repairs 
will  bring  everything  to  a  standstill.  The  notices  posted 
on  July  7  seem  to  indicate  that  the  time  is  close  at  hand 
which  the  German  officers  themselves  have,  for  nearly 
a  year,  referred  to  as  the  grand  dcmenagement  (great moving  day). 

When  the  Allies  enter  Belgium,  they  will  find  only 

scrap  iron,  dismantled  machinery,  crippled  mine  equip- 
ment, broken-down  railway  engines  and  cars.    Even  now, 
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loeoiiiotive.s  by  the  hundred,  unable  to  run  for  lack  of 

repairs,  are  sidetracked  in  the  immen.-^e  yards  around 

the  railway  shops  at  Lutti-e,  Ghent,  Louvain,  Malines 
and  Mons.  These  are  Government  shops.  The  Belirian 
workmen  refused  to  work  in  them  after  Aug.  22,  1914. 
Tlie  thousands  of  shopmen  imported  from  Germany  to 

take  the  Belgians'  places  have,  since  about  last  Easter, 
been  gradually  sent  to  the  fighting  line,  to  Verdun  prin- 

cipally. Only  a  few  hundred  of  them  are  now  left — lame, 
grizzled,  spectacled — who  work  1.5  to  16  hours  a  day, 
sleeping  and  eating  in  the  shops,  to  save  them  the  fatigue 
of  walking  to  and  from  work. 

Oppoktuxity  fok  ax  AiiEitiCAX  Maciiixk  Shop 
IX  Belgium 

America  is  the  place  where  the  Belgians  will  be 

able  to  get  supplies.  But  America  is  a  very  busy  coun- 
try just  now  and  will  certainly  remain  so  for  a  long 

time.  The  reequipment  of  the  devastated  Franco-Belgian 
country  will  be  slow.  In  many  a  district  no  wheel  will 
turn  for  many  months.  All  efforts,  at  first,  will  be  bent 

upon  piitting  the  mines  in  working  shape,  for  without 
coal,  nothing  can  be  done.  Lots  of  money  and  undying 
fame  await  the  enterprising  men  who,  on  the  morrow  of 
the  great  movmg,  will  land  at  Antwerp  with  enough 
equipment,  supplies  and  cash  to  establish  and  operate  a 
general  construction  shop.  The  more  complete  and 

larger  the  equipment  of  the  plant  the  better  it  will  be. 

There  will  be  plenty  of  work  for  it  at  money-making 
prices.  Until  the  country  at  large  is  recquipped,  there 
will  be  no  lack  of  good  men  to  work  in  the  shop,  although 
the.se  men  will  all  be  40  years  of  age  and  over.  All  the 
younger  ones,  by  a  recent  Belgian  decree,  must  serve  their 
country  either  in  the  army  or  in  munition  shops  in 
France  and  England. 

This  enterprise  is  not  as  simple  a,s  it  looks.  It  n\ust 
not  be  undertaken  without  a  thorough  study  of  all  the 
conditions  to  be  met  to  make  a  success  of  it.  Enough 

lumber,  galvanized  material,  windows,  doors  and  hard- 
ware ought  to  be  provided  to  permit  building  convenient 

halls  and  sheds  to  house  the  machinery  and  equipment. 
Even  the  nails  and  the  paint  will  have  to  lie  carried  across 

the  sea.  In  ordinary  times  cement  is  cheap  in  Belgium; 
but  as  the  great  moving  will  leave  the  cement  works  of 
the  country  in  no  better  shape  than  other  things,  it  will 

also  be  necessary  to  provide  enough  cement  for  the  foun- 
dations of  all  machines  that  must  be  put  on  solid  bases. 

As  such  halls  as  it  will  be  found  jiracticable  to  erect 
under  the  circumstances  will  be  too  light  to  stand  the 

weight  and  strain  of  tran.smission  shafting  and  belting, 

every  machine  must  be  independent,  self-contained,  motor- 
driven.  The  electric  power  needed  ought  to  be  furnished 

by  a  turbine-driven  outfit,  which  necessitates  a  mininmni 
of  space  and  foundation.  It  may  be  advisable  to  provide 

a  special  generating  set  for  lighting  purposes.  All  wir- 
ing supplies  and  specialties  ought  to  be  sent  from  this 

country,  including  the  woodscrews,  the  staples  and  the 

nails.  Water-tube  boilers  would  evidently  prove  the  best, 
given  the  importance  of  saving  on  space  and  foundation. 

The  kind  of  business  that  would  have  to  be  dealt  with 

would  probably  be  05  per  cent,  repair  work,  but  repairs 
of  the  most  varied  kind.  The  kinds  of  machine  tools  nec- 

essary ought  to  be  selected  with  this  class  of  work  in 
^  lew.  It  would  be  indispensable  to  run  a  foundry,  a  good 

Iiattern  shop,  a  blacksmith  shop,  a  sheet-steel  shop,  a 

pipe  bending  and  fitting  department.  It  would  not  be 
a  bad  idea  to  carry  on  also  a  general  coppersmith ing 
business.  Northern  France  and  Belgium  have  always 
been  renowned  for  their  beer,  spirits  and  sugar  industries. 
The  latter  make  a  very  extensive  use  of  copper  apparatus 

and  utensils.  All  copper  was  removed  from  Belgium  as 
far  back  as  last  winter.  This  left  the  breweries,  dis- 

tilleries and  sugar  mills  with  only  their  four  bare  walls. 
All  will  have  to  be  rebuilt. 

No  such  business  as  the  one  we  are  outlining  can  be 

carried  on  unless  regular  shipments  of  supplies  from  the 
United  States  be  arranged  for.  Except  perhaps  for  any 
scrap  steel  that  can  be  worked  again  in  the  blacksmith 
shop,  all  will  have  to  come  from  America.  These  con- 

ditions will  prevail  during  the  remainder  of  the  war  and 
for  some  time  after  peace  is  concluded.  This  fact  will 
make  it  necessary  to  keep  a  purchasing  agent  in  America, 
who  will  find  it  an  ea.sy  matter  to  fill  all  requisitions  for 
materials  through  the  regular  lines  of  steamers  running 
between  this  country  and  Antwerp. 

Best   Location    foi:   Thls   Belgian-Ameiiicax   Shop 

The  best  location  for  this  undertaking  would  be  in 
one  of  the  smaller  towns  of  the  Walloon  country,  perhaps 

right  on  the  Franco-Belgian  line,  where  transportation 
by  rail  and  canal  is  good  and  cheap.  A  good  place  would 
i\ot  be  hard  to  find.  Land,  except  in  big  towns,  is  no- 

where exjjensive.  All  neces.sary  ground  could  be  rented, 

the  right  being  reserved  in  the  lease  to  buy  the  ground 
at  a  given  price  within  a  given  time. 

As  to  the  labor  question,  it  will  present  no  difficulties 
until  enough  of  the  old  industries  have,  been  rebuilt  to 

create  a  groat  demand  for  men.  This  will  probaiily  not 
be  the  case  during  the  first  two  years  following  the  end 
of  the  war.  Peace  itself  may  not  come  for  a  year  or 
two  after  the  Germans  leave  Belgium.  There  will  be 

no  difficulty  in  getting  all  kinds  of  first-class  men  to 
start  with — pattern  makers,  blacksmiths,  foundrymeu, 
machinists,  coppersmiths,  pipe  fitters,  boiler  makers,  etc. 
The  works  manager  and  possibly  an  assistant  would 

probably  have  to  be  sent  from  America,  but  they  must 
speak  French.  As  to  foremen,  it  will  be  best  to  select 

natives  for  these  positions.  They  are  accustomed  to 

metric  measurements,  know  how  to  handle  Franco-Belgian 
labor  and  soon  will  be  able  to  get  out  of  the  machinery 
as  nmcli  as  anyone  else. 

MaMe  Fire  Drills  E^ecfti'y© 
By  W.  J.  Wells 

We  had  a  fire  drill  the  other  day,  the  first  in  months. 
The  foreman  came  around  and  told  us  that  the  bell  would 

ring  in  about  half  an  hour  and  that  we  were  to  go  down- 
stairs. Accordingly,  when  the  gong  struck,  we  all  walked 

right  downstairs  and  then  right  back  again. 
A  few  days  later  the  gong  sounded  again;  but  as  no 

one  had  told  us  anything  about  a  drill  we  did  not  pay 

nmch  attention  to  it,  except  to  sniff  for  smoke,  until  some- 

one said,  "Fire  drill,"  when  we  played  follow  the  leader 

again. It  seems  to  me  that  the  alarm  for  a  drill  should  come 

just  as  unexpectedly  as  for  fire.  Then  in  case  of  an  actual 
fire  all  would  obey  the  alarm  as  for  the  drill  and  would 
no  doubt  be  out  of  the  building  before  it  was  known  that 
there  really  was  a  fire. 
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Edlltorig^ls 

An  enoniions  sum  of  money  J'or  peace  times  lias  just 
been  appropriated  Ijy  Congress  for  munitions  of  war. 

The  total  is  about  $100,000,000.  In  addition  nearly  $13.- 
000,000  i.s  appropriated  for  machinery  and  tools,  includ- 

ing the  armor  plant.  This  huge  .sum  will  be  spent  in  the 

machinery-building  industry  of  the  country. 
The  army  appropriation  bill  provides  for  the  expendi- 

ture of  $.50,000,000  in  these  items:  Ordnance  stores, 

amnmnition,  $10,000,000;  ammunition,  etc.,  for  target 
practice,  $3,000,000;  maimfacture  of  arms,  $5,000,000; 

for  machine  guns,  $12,000,000;  for  field  artillery,  $10,- 
000,000;  for  field-artillery  amnmnition,  $10,000,000. 

Provision  is  made  for  spending  $350,000  from  the  first 

item  for  "gages,  dies,  jigs,  tools,  fixtures,  and  other  special 
aids  and  appliances,  including  specifications  and  detailed 

drawings  necessary  for  the  manufacture  by  the  Govern- 

ment and  by  private  manufacturers."  Similarly,  $200,- 
000  is  set  aside  for  this  same  purpose  from  the  second 
item,  and  $200,000  from  the  last  item.  These  three  added 

together  give  a  total  of  $050,000  to  be  expended  by  the 
Bureau  of  Ordnance  of  the  United  States  Army  for 

small-tool  manufacturing  equipment.  It  is  further  pro- 
vided that  one-half  of  each  of  thg  first  and  last  two  items 

can  be  spent  for  the  purchase  of  small-arms  ammunition, 

field  artillery  and  field-artillery  ammunition,  respectively. 
The  naval  appropriation  bill  carries  two  items,  one  for 

iinnnunition  for  existing  ships  and  another  for  ammunition 

owing  to  the  increase  of  the  navy.  These  two  items  com- 
itined  total  $;{;5, 305,000.  In  addition  to  that,  there  is  an  item 

of  $189,000  for  machinery  and  tools  for  the  tor))edo  fac- 
tory, $1,411,323  for  a  projectile  plant  and  an  item  of 

$11,000,000  for  an  armor-making  plant. 

The  forti(i(-atioii  approj>riatii)n  bill  carries  a  number  of 
items  that  in  the  aggregate  amount  to  $10,69(3,000,  for 

the  purchase  and  procuring  of  ammunition,  with  a  pro- 
vision that  contracts  for  additional  supplies  may  be 

placed  to  the  extent  of  $11,000,000. 

A  few  of  these  appro]n'iations  extend  over  a  period  of 
two  years,  but  most  of  them  are  for  the  fiscal  year,  1917. 

It  is  very  e\ident  that  the  machine  shops  of  the  United 

States  must  begin  to  acquaint  themselves  with  the  design, 
specifications  and  requirements  for  the  production  of  all 
kinds  of  United  States  munitions.  Much  experience  has 

been  gained  on  European  field-artillery  ammunition,  and 
this  will,  of  course,  be  helpful.  However,  our  designs 

differ  greatly  from  those  sent  over  from  Europe — Ameri- 
cans believe  for  the  better.  It  is  commonly  accepted  that 

American  munitions  are  more  simple  in  construction  and 

easier  to  manufacture  than  tho.se  that  have  been  produced 

during  the  last  eighteen  months  for  the  belligerent  na- 
tions of  Europe. 

However,  it  is  essential  that  nuclei  of  skill  and  e.x- 
jierieuce  shall  be  develo])cd  all  over  this  country  so  that 

at  a  moment's  notice  we  can  begin  to  produce  munitions 
at  a  tremendous  rate.  No  one  knows  when  such  an  emer- 

gency may  be  forced  uiion  us.     It  is  jirolmble  that  these 

large  ap]iroi)riations  are  Ijut  a  beginning  that  will  be 
duplicated  and  followed  by  others  as  the  years  pass  by. 
A  new  duty  is  thus  placed  upon  the  American  machine shop. 

Wlhaft  Is  a  Gage,  a  Dae,  a  Jig, 
a  Tools  a  FassStiaff'e? 

Only  a  little  while  ago,  some  of  us  were  wrestling  and 

sweating  in  an  attempt  to  define  a  "machine  tool."  That 
was  when  the  term  was  first  written  into  a  tariff  bill  and 

needed  an  official  explanation.  But  a  really  intelligent 
description  of  a  machine  tool  according  to  its  properties 
has  never  been  framed.  Through  decisions  rendered  by 
officials  of  the  Treasury  Department  in  custom  cases  a 

machine  tool  operated  by  hand  or  foot  is  not  a  machine 

tool ;  and  every  power-driven  machine  tool,  to  be  a  ma- 
chine tool,  must  have  a  cutting  tool. 

A  .situation  has  arisen  that  perhaps  calls  for  definitions 

of  a  few  other  common  machine-shop  things.  In  the 
Army  Ap])ropriation  Bill  recently  passed  by  Congress 
there  are  three  paragraphs  providing  sums  to  be  used 

to  procure  "gages,  dies,  jigs,  tools,  fixtures  and  other 
special  aids  and  appliances,  including  specifications  and 

detailed  drawings."  These  appropriations  are  to  be  ad- 
ministered by  the  Bureau  of  Ordnance,  and  these  terms 

will  have  to  be  explained  by  that  department.  However, 
it  is  not  likely  that  there  will  be  much  difficulty,  for  the 

elastic  comprehensive  expression,  "and  other  special  aids 

and  appliances,"  can  care  for  any  needed  manufacturing 
aid  that  cannot  be  specifically  named  as  a  gage,  a  die, 
a  tool  or  a  fixture. 

Still,  some  of  our  readers  may  like  the  tun  of  trying 

their  hand  at  writing  definitions  of  these  familiar 
machine-shop  articles. 

A  Coinnipletl® Maclhaiffie  Slhop 

leE^a'Oflfflm 

A  new  suggestion  as  to  what  Americans  might  do  in 

the  rehabilitation  of  the  war-destroyed  sections  of  Bel- 
gium and  northern  France  is  contained  in  an  article 

in  this  issue  written  by  a  Belgian  engineer  and  machine- 
shop  owner.  He  left  Belgium  on  July  14,  crossed  the 
border  into  Holland,  went  to  England  and  then  to  this 

country.  The  information  that  he  gives  in  regard  to  the 

present  industrial  situation  in  Belgium  is  fresh  and 

from  first-iuind  knowledge.  He  fully  corroborates  the 
statement  made  by  other  refugees  to  the  effect  that  the 
machinery  of  j)roduction  in  Belgium  and  northeastern 
France  has  been  or  will  lie  removed  or  wrecked. 

The  new  suggestion  that  he  otfers  to  Americans  is  the 

sending  of  a  complete  American  machine  shop  into  Bel- 
gium as  soon  as  the  work  of  rehabilitation  begins.  He 

emphasizes  that  such  a  shop  should  be  complete  in  every 
detail  down,  to  the  liaBdware  for  the  doors  and  windows 

of  the  building  and  to  nails  and  screws.     The  machine 
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tools  should  be  motor  driven,  and  a  part  of  the  equipment 
Kliould  be  a  generating  outfit  for  power  and  light. 

This  is  just  the  kind  of  op])ortunitv  that  should  appeal 
to  Americans.  Perhaps  a  few  such  shops  will  be  one  of 
the  means  for  still  further  introducing  American  machine 
tools  into  the  great  industrial  districts  of  Belgium  and 
northeastern  France. 

The  new  boiler  code  that  l>ecame  operative  in  the  State 
of  Pennsylvania  on  and  after  July  1,  1916,  through  the 
department  of  labor  and  industry,  marks  an  interesting 
addition  to  the  numerous  rules  and  regulations  of  this 
department  of  state  government  in  Pennsylvania,  and 
presents  some  important  phases  of  administration  in  its 
practical  enforcement. 
To  those  familiar  with  the  almost  unprecedented 

amount  of  work  put  on  the  development  of  a  boiler  code 
by  committees  of  the  American  Society  of  Mechanical 

Engineers  (in  itself  a  development  of  historic  import- 
ance in  the  engineering  field),  and  particularly  to  those 

who  have  been  unsparing  in  their  personal  eiforts  to  as- 
sist in  this  work,  it  will  be  more  than  a  passing  satisfac- 

tion to  know  that  the  new  Pennsylvania  boiler  code  is 
the  standard  code  of  the  American  Society  of  Mechanical 
Engineers. 

In  addition  to  the  code  itself,  the  Pennsylvania  in- 
dustrial board  has  adopted  and  published  a  set  of  rules  of 

administration  governing  tlie  inspection  of  boilers  within 
the  state.  These  auxiliary  rules  point  out,  among  other 
things,  the  necessity  for  cooperation  between  owners  or 
users  of  boilers  and  the  inspection  department  in  the 
work  of  inspection,  and  specify  that  upon  due  notice  in 
advance  any  owner  or  user  must  prepare  the  boiler  for 
external  and  internal  inspection  at  the  appointed  time, 
by  drawing  the  water,  by  removing  the  manhole  and 
handhole  plates  and  by  thoroughly  cleaning  the  boiler 
and  its  setting. 

Inspectors  of  the  department  of  labor  and  industry, 
through  the  division  of  boiler  inspection,  are  now  making 
inspections  throughout  the  state  for  the  enforcement  of 
the  new  code  provisions.  The  administration  of  such  a 
new  code  in  addition  to  a  number  of  others  already  in 

force  places  new  demands  on  such  inspection  depart- 
ments, and  in  this  case  the  force  of  department  inspec- 

tors has  been  supjjlemented  by  casualty  insurance  company 
inspectors  as  well  as  by  individual  inspectors  who  may 
liave  passed  certain  set  examinations  held  under  the  juris- 

diction of  the  state  department  of  labor  and  industry.  In 
the  case  of  these  so  called  auxiliary  insjjectors,  reports 

are  examined  by  the  labor  department,  and  such  condi- 
tions as  may  be  designated  faulty  are  investigated  by  the 

same  department. 
The  authorities  of  the  state  in  question,  who  are  re- 

sponsible for  this  step  forward  in  state  legislation,  now 
anticipate  a  standard  of  inspection  heretofore  unattained 
in  that  state,  and  which  is  calculated  to  aid  very  mate- 

rially in  safeguarding  the  lives  of  employees  in  the  indus- 
tries as  well  as  the  public  generally.  The  attitude  of  the 

state  authorities  toward  intelligent  safety  precautions  can 
hardly  be  evidenced  in  any  better  way  than  in  this 
method;  first,  in  the  adoption  of  authoritative  codes  re- 

lating to  various  sources   of  industrial   accident  hazard 

and  tlien  in  the  sympathetic  and  systematic  administra- 
tion of  these  same  codes  to  serve  the  purposes  for  which 

they  have  been  drafted. 
Here  then  in  Pennsylvania  there  is  another  prominent 

case  of  cooperative  interchange  of  ideas  between  state 
authorities  and  engineering  societies.  The  one,  men- 

tioned in  a  recent  issue  in  these  columns,  called  atterrtion 

to  the  factory  lighting  code  adopted  in  the  same  state 

on  June  1,  1916,  after  its  preparation  in  preliminarv' 
form  by  the  Illuminating  Engineering  Society,  and  the 
other,  this  case  of  the  adoption  of  a  code  prepared  by  the 
American  Society  of  Mechanical  Engineers.  The  prac- 

tical use  of  the  engineering  talent  in  such  national  engi- 
neering bodies  by  state  legislators  cannot  be  other  than 

of  nmtual  interest  and  productive  of  .special  advantages 
to  the  state  authorities.  Pennsylvania  has  set  the  pace  on 
two  recent  occa.'iions,  and  subsequent  legislation  in  other 
states  will  be  watched  for  with  considerable  interest  in 

tbe  immediate  future. 

Uniformity  in  applying  a  rule  or  policy,  in  both  the 
shop  and  the  office,  is  a  desiralde  feature  of  any  admin- 

istrative plan.  There  is  much  to  be  gained  from  con- 
sistency in  all  dealings,  but  it  is  seldom  that  conditions 

are  such  that  an  exception  should  never  be  made. 
Quite  frequently  one  is  told  that  his  request  would 

be  met  but  for  a  certain  rule  prohibiting  it,  with  the 
explanaticm  that  in  the  particular  ca.se  in  question  the 
need  for  the  ])rohibition  is  not  apparent. 

Any  rule  that  is  made  so  fast  as  to  preclude  an  excep- 
tion is  likely  to  prove,  at  some  time  or  another,  to  be 

detrimental.  Shop  and  bu.siness  conditions  are  ever- 
changing — flexibility  of  practice  demands  a  certain  flexi- 

bility in  the  governing  policy  of  such  practice. 
While  the  following  incident,  as  recently  related  by  a 

consulting  engineer,  covers  a  minor  point  in  business 
intercourse,  it  is  sufficiently  illustrative  to  show  the 

danger  of  iron-clad  rules : 
To  quickly  finish  some  work  at  one  time  it  was  necessary 

to  have  a  piece  whose  market  value  would  ordinarily  be  from 
ten  cents  to  a  quarter.  It  was  a  part  of  a  drawing  instru- 

ment made  by  an  advertiser  in  the  "American  Machinist" — a 
good  friend  of  mine,  in  a  business  way,  for  years.  This  com- 

pany has  a  rule  that  it  will  sell  to  no  one  direct,  who  is  not 
an  accredited  dealer.  After  a  long  argument,  however,  the 
man  at  the  telephone  agreed  to  send  the  part.  It  never 
came,  although  it  was  of  great  importance.  It  had  only  to 
be  sent  to  another  part  of  the  same  city,  and  I  gladly  offered 

to  pay  the  expense  of  a  special  messenger.  Only  my  friend- 
ship for  the  firm  keeps  me  loyal  to  it.  A  rule  is  a  stumbling 

block   in   the  way   of  a  lot  of  people. 

This  incident  suggests  a  too  prevalent  lack  of  tact 
and  discretion  in  business  dealing.  Although  liandicapped 

by  a  hard  and  fast  rule,  the  e.xercise  of  one  of  the  qual- 
ities mentioned  would  in  the  case  cited  have  avoided  the 

bad  impression  made.  It  would  have  been  a  simple  ex- 
pedient to  accommodate  the  engineer  in  the  way  requested 

and  at  the  same  time  adhere  to  the  e.<tablishe<l  policy  by 
effecting  the  transaction  through  the  nearest  dealer.  Not 

only  would  the  patrcm  have  been  satisfied  and  the  reten- 
tion of  his  good  will  uiiciidangered,  but  the  dealer  affected 

would  have  been  reminded  of  the  policy  designed  to 

protect  him. If  iron-clad  rules  must  be  used,  the  ill  effects  occa- 
sionally bound  to  result  might  be  mitigated  by  a  firm 

desire  to  be  tactful  at  least  in  the  enforcement  of  the 
restrictions. 
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In  the  illustratod  dejicription  of  the  disk  grinder  and 

Biiw  table  piililislied  last  week  on  page  489,  the  manufac- 

turer's name  and  address — Globe  Inventing  Co.,  Chi- 
cago, 111. — were  inadvertently  omitted. 

!*} 

The  illustrations  show  the  latest  i'orm  of  oxyacetylene 
welding  and  cutting  apjmratus  developed  by  the  Alex- 

ander Milburn  Co.,  Baltimore,  iMd. 

In  Fig.  1  is  shown  the  generator,  which  is  of  the 

positive-pressure  type,  delivering  gas  at  a  uniform  fixed 
pressure  within  a  maximum  capacity  of  15  lb.  per  sq.in. 

FIG.    1.     f)XYACKTYI^ENE    GENERATOR 

The  cai  hide-feeding  device  is  a  simple  cylindrical  drum 
at  the  ba.se  of  the  carbide  hopper.  The  carbide  rests  on 
the  surface  of  this  drum  in  such  a  manner  as  to  be 

entirely  stable  when  the  drum  i.s  at  rest,  but  to  feed 

l)rnniptly  with  the  rotary  motion  of  the  drum.  The 

drum  is  driven  through  a  single  bevel  gear  from  a  positive- 
acting  gravity  motor.  The  motor  is  controlled  through 
an  accurate  governor  by  gas  pressure  on  a  diaphragm. 
This  control  rcs])(inds  so  ( losely  to  the  gas  demand  at  the 

torches  as  to  produce  an  even  carbide  feed  and  unifornnity 

of  pressure.  The  parts  of  the  feeding  devicie  within  the 
machine  have  been  made  few  and  simple  to  eliminate 

clogging  and  binding. 
The  gas  generating  chamber,  into  which  the  carbide 

is  fed,  has  a  margin  of  10  per  cent,  above  the  usual  (ca- 
pacity of  one  srallon  per  pound  of  carbide.  Thi.s  large 

water  capacity,  together  with  the  u,se  of  lump  carbide  and 
the  even  feed,  is  designed  to  maintain  a  coolness  in  the 
gas  which  is  beneficial  to  its  purity  and  to  welding  results. 

The  generator  has  a  positive  hlowoff  valve,  releasing 

at  15  lb.  per  sq.in.  and  quickly  reseating.  A  safety  back- 
pressure chamber  and  hair-felt  gas  scrubber  are  built  on 

the  machine.  The  sludge  agitator  thoroughly  sweeps  the 
whole  bottom  with  a  rotary  motion,  facilitating  proper 

cleaning.    The  sludge  outlet  is  a  strong  gate  valve  with 

PIG.   2.    OXYACETYLENE  WELDING  TORCH 

large  opening  and  positive  lock.     Safety  devices  and  in- 
terference rods  guard  against  mishandling. 

The  body  is  made  of  heavy-gage  steel  with  oxyacetylene 
welded  seams  and  dished,  riveted  bottom.  Steel  band 

reinforcement  is  added  where  required.  All  fittings  are 

of  galvanized  malleable  iron,  galvanized  steel  and  brass. 
Substantial  flanges  are  used  at  all  pipe  outlets.  The 

whole  generator  body  is  galvanized  after  completion, 

insuring  gas-tightness  and  jmitection  against  corrosion. 
The  base  is  ventilated  by  openings  below  the  water  bottom 
in  order  to  afford  a  further  protection  against  corrosion. 

FIG.    3.    OXYACETYLENE   CUTTING  TORCH 

In  the  welding  torch  shown  in  Fig.  2  the  mixing  of 

gases  begins  just  ahead  of  the  grip,  where  both  the  acet- 
ylene and  oxygen  enter  a  conical  chamber  under  pres- 

sure and  continue  throughout  the  passage  to  the  head, 

being  finally  perfected  within  the  tip  itself.  Pressure  on 
the  mixture  becomes  uniform  through  this  thorough  in- 

termixing, resulting  in  steadiness  and  fine  quality  of  the 
flame.  Back-firing  is  eliminated  by  production  of  proper 

gas  mixture  at  positive  pressure  and  by  correct  design  of 
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passages.  The  toivli  i>  j-ulistantially  Imilt  of  tubin,!.'  and 

parts  havin<r  ample  wci^rlit  for  strength,  hut  the  torch  as 
a  whole  is  of  fonifortable  weight  and  Ijalance.  The  ar- 

rangement of  the  grip  and  valves  insures  ease  in  handling. 

Six  interohangeable  cop])er  welding  tips  are  provided  to 
cover  all  ordinary  ranges  of  work.  Union  hose  couplings 
are  used,  facilitating  connection  and  change  of  torches. 

The  cutting  torch  shown  in  Fig.  ;?  will  operate  either 

with  oxygen  and  acetylene  or  oxygen  and  hydrogen. 
The  mixing  principle  for  the  heating  flame  is  tlie 

same  as  in  the  welding  torch.  The  heating  gases  are 
mi.xed  throngliout  their  ])assage  from  the  handle  to  the 
tip  and  are  delivered  to  the  flame  at  uniform  positive 
pressure. 

The  high-pressure  cutting  oxygen  is  controlled  by  a 
])0sitive  tliumb  valve  which  opens  and  closes  quickly  with 
a  spiral  motion.  This  valve  remains  fixed  in  either  open 
or  closed  position  without  sustained  pressure  from  the 
hand.  The  cutting  oxygen  is  led  to  the  center  of  the 
heating  flame  through  the  upper  tube  and  a  central  orifice 
in  the  tip,  producing  a  thin,  sharj)  kerf. 

The  torch  head  is  simple  aiul  the  tips  one-piece.  No 
parts  are  concealed  in  the  handle,  and  all  valve  parts  are 
accessible  from  the  outside.  Three  interchangeable  tips 
are  provided  for  light,  medium  and  heavy  cutting,  and 
curved  tips  for  rivet  cutting. 

'.< 

The  illustration  shows  a  slide-rule  manufactured  by 
Horuyak  &  Kelly,  5586  Walton  Ave.,  Philadelphia,  Penn. 

This  device  was  specially  designed  to  meet  the  require- 
ments of  estinuitors  and  all  those  whose  business  it  is  to 

figure  weights  of  machine  components  and  the  like. 

The  dimension  scales  are  graduated  in  inches  and  frac- 
tions and  the  weight  scales  in  ]iounds  and  tenths.     The 

bearing  or  main  rollers  B  .spaced  equally  from  one  another 
by  separating  rollers  C.  The  journal  is  provided  with 
two  annular  ribs  D,  and  the  main  rollers  each  have  two 

corresponding  grooves.  This  prevents  all  tendency  to 
twist  the  main  rollers  out  of  their  perfect  alignment  on 

the  journal.     The   separating  rollers   C  are   smaller   in 

FIG.    1.     ROLLER    BEARING    WITH    HOUSING    REMOVED 

diameter  and  greater  in  length  than  the  main  rollers  B, 

and  have  their  ends,  which  project  equally  beyond  the 
ends  of  the  nuiin  rollers,  grooved  as  shown  at  E.  These 

separating  rollers  actually  contact  with  the  main  rollers 
so  that  no  roller  in  tlie  bearing  can  revolve  without  every 

other  roller  in  the  bearing  revolving;  the  separating  roll- 
ers thus  being  adapted  to  space  the  main  rollers  equally 

upon  the  journal  do  not  contact  with  it. 
A  pair  of  freely  rotatable  or  floating  rings  F  surromul 

the  journal,  and  tlie  ends  of  the  separating  rollers  are 

Thickness 
Weight  Slide  Rule 

I   I  i 

WEIGHT   SLIDE-RULE   ESPECIALLY   nESIG.\KL>    FOR  ESTIMATORS 

weights  of  regulai-  and  irregular-shaix'd  objects  nuide  of 

metals  and  materials  commonly  used  in  engineering  pi'ac- 
tice  are  readily  and  accurately  olitiiined  with  the  aid  of 
this  instrument. 

(ST 
)esi.2=aini« 

The  new  roller  bearing  to  be  describeil  has  no  sliding 

friction,  and  as  the  load-bearing  rollers  are  made  of 
parallel,  solid,  hardened  steel  the  bearing  can  he  heavily 
loaded  without  fear  of  crushing  the  rollers. 

Fig.  1  is  a  view  of  the  bearing  that  shows  the  roller 
with  the  housing  removed.  Fig.  2  represents  the  details 
of  construction. 

T?eferring  to  the  line  engraving,  the  journal  A  has 

seated  around  its  outer  j)eriiihery  a  series  of  parallel  load- 

monnted  upon  these  floating  rings  by  means  of  the 

grooves  7v.  A  ]iair  of  freely  rotatable  cu])  rings  G  sur- 
round tli<?  journal,  and  the  interior  of  these  cup  rings 

encircles  the  projecting  ends  of  the  separating  rollers, 

forming  a  track  in  which  they  can  roll.  The  main  roll- 
ers B  are  ])rovided  with  short  reduced  ends  If  smaller  in 

diameter  than  the  separating  rollers  ('  extending  witliin 
the  cup  rings.  These  ends  prevent  the  main  rollers  from 
falling  out  of  the  bearing  when  the  journal  is  remove-il 
or  withdrawn  from  the  housing.  Collars  ,are  provided 

which  are  removably  secured  on  the  journal  to  retain  the 

cup  rings  in  position  and  prevent  endwise  movement  of 
the  separating  rollers  on  the  journal. 

It  will  be  seen  that  the  separating  rollers  connecting 
with  the  main  rollers  will  revolve  in  the  reverse  direction 

to  the  latter:  also  that  the  floatinu  rimjs  contactini;  with 
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the  inner  circle  of  the  ends  of  the  separating  rollers  will 
rotate  in  the  same  direction  as  the  casing;  the  rotary  cup 

rings  will  rotate  in  the  same  direetio.n  as  the  axle  or  shaft- 
ing, while  the  floating  rings  will  rotate  in  the  reverse 

direction. 

Wear  of  the  rollers  and  rolling  surfaces  is  taken  up 
and  automatically  adjusted  by  a  circumferential  series  of 
longitudinally  tapeied  staves  K  which  are  concave  on 
their  inner  faces  and  which  are  adapted  to  fit  the  interior 

of  a  tii])er-bored  housing  L  which  incloses  them.  The 
ends  of  the  staves  are  dovetailed  and  are   mounted   in 

revolving  wrencli  is  released,  by  ])ressure  on  the  foot  2>edal 
and  instantly  returned  to  its  original  position  by  a  spring. 

As  will  be  noted  the  machine  is  belt-driven  and  the 

power  is  transmitted   through  a   single   reduction  gear. 

FIG. DET.^ILS    OF    ROLLER    BEARING 

slots  around  a  pair  of  .serrated  rings  .1/.  Longitudinal 
movement  of  the  staves  coincidentally  with  the  pair  of 
serrated  rings  toward  the  smaller  internal  diameter  of 

the  housing  produces  the  effect  of  decreasing  the  internal 
diameter  within  the  series  of  staves.  To  automatically 

produce  reduction  of  the  operative  space  within  which 

the  main  rollers  B  roll,  the  dovetailed  projections  pro- 
vided at  each  end  of  the  staves  K  are  adapted  to  .slide  in 

the  serrations  in  the  outer  rims  of  rings  M,  the  staves 

thus  being  lield  in  longitudinal  alignment  with  each  other 

and  being  pressed  forward  1)y  a  coil  spring  N  I)rought  to 
bear  between  the  face  of  one  ring  M  and  a  collar  0  secured 

by  the  screws  within  the  housing. 

The  bearing  is  a  development  of  Delvantc  W.  Cross- 
land,  Ifins  Clans  Sprcckcls  Bldg.,  San  Francisco,  Calif. 

While  |irinnirily  designed  for  .screwing  in  base  plugs 
of  shells,  other  a]))ilications  of  the  machine  shown  to  the 
general  da.ss  of  work  involved  will  suggest  themselves  to 
the  readers. 

Tn  o|)eration  the  shell  is  held  iji  the  clamp  shown. 

The  ]>lug  is  started  bv  a  few  hand  turns,  and  the  pres- 
sure on  the  foot  pedal  brings  a  revolving  wrencli  into 

engagement  with  the  tit  of  the  plug,  thus  screwing  the 

plug  home  tightly.  The  tightness  of  the  idug  can  be 
regidated  by  a  friction  clutch  on  the  driving  shaft.     The 

Wmx r '^.-^H 

'    i      -   if  1 
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I     1                          '"  •        1 i ^^iMi 1 1 
MECHANICAL  PLUG  "WRENCH 
Capacity,  6  In.;  weight,  1,100  lb. 

Various  sizes  of  clamjis  are  provided  for  the  different 
size  shells  and  the  clam|i  may  be  readily  tightened  by  the 
hand  lever  shown. 

The  machine  is  a  late  product  of  the  Holden-ilorgan 
Co.,  Toronto.  Canada. 

CoffiffilbaLi&sitloEa  J<Diiffiter    aiiadl 
FSaa.iae5r 

The  illustration  shows  a  bench  planer  and  jointer  built 
liy  the  Globe  Inventing  Co.,  4877  N.  Hermitage  Ave., 

Chicago,  111.  The  thickness  gage  over  the  table  can 
be  set  to  any  height  up  to  4  in.,  or  can  be  set  to  plane 

COMBINATION    .lOINTER    AND    PLANER 

Table,   18x17   in.;  weiglit,   160  lb. 

work  any  angle  up  to  15  deg.  The  table  can  l)e  lifted  and 
swung  to.  the  back  for  convenience  when  adjustments  of 

the  knives  are  necessai'v. 
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A  Cs^IiEadleK'<=(GiplEa<dlaia^  Fixture 
By  \V.  Buuu  Bknnett 

Some  time  ago,  a  small  shop  had  occasion  to  griiul 

the  bore  of  several  huiidi-cd  gasoline-engine  cylinders. 
The  cylinders  were  east  single — that  is,  one  bore  ])or 
casting.  Not  having  an  internal  grinder,  the  fixture 
shown  in  Figs.  1  and  2  was  designed  and  built.  Although 

in  a  way  it  was  crude,  it  accomplished  the  results  re- 
quired and  was  easily  worth  its  cost.  The  fixture  was 

applied  to  an  old  engine  lathe  that  was  first  overhauled 
and  put  in  good  shape.  The  grinding  fi.xture  consists 
of  a  small  driving  pulley  fastened  to  a  driving  shaft 
that  runs  in  two  bushings  fastened  in  either  end  of  the 
lathe  spindle.  The  forward  end  of  this  shaft  is  a  square 
slip  joint  for  one  end  of  a  small  universal  joint.  There 
are  two  of  these  universal  joints,  forming,  with  the 
intermediate  shaft,  a  flexible  drive  between  the  driving 

shaft  and  the  grinding-wheel  spindle.  This  flexible  con- 
nection was  necessary  in  order  that  the  slide  could  be 

offset  by  a  feedscrew,  thus  giving  an  eccentric  patli  to 
the  grinding  wheel  as  the  faceplate  was  revolved.  It 
will  be  seen  that  the  amount  of  offset  of  the  slide  is 
what  determines  the  removal  of  stock. 

The  slide  was  a  casting  fitted  to  dovetails  in  the  base 
which  was  bolted  to  the  faceplate.  This  slide  was  hollow, 

and  tapered  down  with  four  flat  sides  to  a  cj'lindrical 
bore  on  the  end.  into  which  was  pressed  a  steel  tube. 
This  tube  carried  a  bearing  at  either  end  in  which  the 

grinding-wheel  spindle  rotated.  The  front  bearing  was 
provided  with  a  dust  guard.  As  will  be  noted,  the 
cylinder  was  mounted  on  a   couple  of  hardwood   l)locks 

and  bolted  to  the  carriage  which  was  fed  toward  the 
licad  of  the  lathe  with  the  proper  feed.  The  greatest 
difficulty  experienced  was  with  wear  in  the  universal 
joints.  The  slightest  wear  or  play  in  the  pins  of  these 
joints  would  cause  severe  vibration  and  consequent  wheel 
marks    in   the   cylinder.      Some  of   the   cylinders   were 

The  Details  of  the  Fixture 

FIG.  1.     THE   DETAILS  OF  THE   FIXTURE 
FIG.   2.      THE   GRINDING   FIXTURE 

ground  witliout  cooling  and  others  with  water  circulating 

through  the  jackets.  (Jrinding  was  drj'  in  each  case. 
A  Si^-o-in.  wheel  was  used — one-half  inch  smaller  than 
the  bore  of  the  cylinders. 

:jiniitMiiiitiiiiiiiiitiiitiiiii: ■iMMiiiimiiiriiiii 

Personals 
iiiriiiiitiitMitiMiiiiiiiiiiiiiiii iiiiitiiitiiiiiiiiiiiiiii 

Arthur  L.  Lewis  has  been  iippoiiited  superin- 
tendent of  Sleeper  &  Hartley,  Inc.,  Wori-ester, 

Mass.  Mr.  Lewis  was  formerly  \vlth  L.  F.  Fiiles, 
Walpole,   Mass. 

F.  L.  Herzog  has  joined  the  enKlneerlntc  divi- 
sion of  Maekintosli,  Hemphill  &  Co.,  PlttsburKii. 

Penn.  Mr.  Herzog  was  f  rmerly  ehief  engineer 
of  the  I'lliladelphia  Roll  and  Madline  ("o. 

A.  W.  Foote,  president  of  the  Foote-Burt  Co., 
Cleveland,  Olilo,  has  Ijeen  elected  president  of  tile 
H  A.  Lozler  Co.,  succeeding  H.  A.  L<i/ier  who 
continues  as  a  member  of  tlie  lioard  of  directors. 

Albert  V,  Brouillette,  for  some  time  assistant 
to  the  chief  efficiency  engineer.  Remington  Arms 
U.  M.  C.  Co.,  nion,  -V.  Y.,  Is  now  connected  willl 
the  New  England  Westinghouse  Co.,  Springfield, 
Mass. 

Obituary 

William  Bunting,  president  of  the  Bunting 
Brass  and  Bronze  Co.,  Toledo,  Olilo,  died  on 
Aug.    26. 

Albert  F.  Rober,  president  of  the  Rober  Jla- 
chinery  Co.,  Portland,  Ore.,  died  at  Ins  home  in 
tliat    city    on   Aug.    22.  - 

S.  S.  Leonard,  vice-president  and  manager  of 
the  Western  Automatic  Screw  Machine  Co.,  Eiyria. 
Ohio,  died  in  tliat  city  on  Sept.  3,  aged  02 
years. 

Emil  Herter,  for  almost  thirty  years  Tliomas  A. 
Edison's  chief  mechanical  engineer,  died  in 
Orange,  N.  .1.,  Aug.  2:!.  Mi-.  Herter  was  fifty 
nine  years  old  and  prior  to  entering  tiie  employ 
of  Mr.  Edison  was  a  pattern  maker  in  the  Cov- ernment    employ. 

An  ln(|ulry  received  from  Pictet  &  Cousot.  En- 
gineers, (Jeneva,  Switzerland,  requests  literature, 

catalogs,  prices,  etc.,  covering  complete  machine 

equipment  for  tlie  manufacture  of  snap-fasteners. 
Including  spring-making  machinery  and  machines 
for  placing  the  fasteners  on  paper  boards. 

Business  Items 

Greenfield  Tap  and  Die  Corporation,  Greenfield. 
Mass.,  has  discontinued  its   Detroit  brancli  otHce. 

New  York  Tool  Mfg.  Co.,  417-421  Canal  St., 
New  York  City,  iias  opened  a  new  shop  to  look 
after  contract  work. 

Brennan  Wahl  Company,  Delaware  Bldg.,  Chi- 
cago, 111.,  is  tlie  new  corporation  succeeding  the 

Brennan   Engineering  Co.,   consulting  engineers. 
The  Brown  Instrument  Co.,  Philadelphia,  Penn., 

has  estabiislied  a  Detroit  branch  office  in  the 
Ci.'amber  of  Commerce  Building  which  will  be 
under  the  direction  of  Wm.  I'rintz,  formerly  as- sistant sales  manager. 

The  J.  N.  Lapointe  Co.,  New  Lond'-n,  Conn., held  its  annual  picnic  on  Aug.  26.  The  usual 
fe.'-tivities  prevailed  and  In  tlie  nature  of  a  sur- 

prise tlie  employees  presented  Joseph  N.  Lapointe 
Willi   a  huge  American  flag. 

Colonial  Steel  Co,,  Pittsburgh,  Penn.,  has  com- 
pleted the  erection  of,  and  is  now  tccupying,  a 

new  brick  and  concrete  one-story  warehouse  in 
So.  Boston,  Mass.  The  new  warehouse  provides 
a  floor  space  of  10, into  8([.ft.,  with  a  capacity 
of  over   1,000  tons  of  t  lol  steel  bars. 

Trade  Catalogs 

Indicating    and    Recording    Thermometers.     The 
Foxboro  Co..  Foxhoro.  Mass.  Bulletin  No.  104. 
Pp.   56;   SxlO'A    in.      Illustrated. 

Hercules'  Shears  and  Rod  Cutters,  Oil  Hole 
Covers.  Oil  Cups.  W.  A.  &  C.  F.  Tucker,  Hart- 

ford, C)nn.  Catalog  No,  10.  I'p.  8;  SMixS  In, 
Illustrated. 

S.  K.  F.  Ball  Bearings,  8.  K.  F.  Ball  Bear- 
ing Co.,  Hartford,  Conn.  Pamphlet,  Pp.  62  ;  6x9 

In.  This  describes  S.  K.  F.  ball  bearings  as  ap- 
piled  to  electric  motors. 

Chains  and  Sprockets.  Diamond  Chain  &  Mfg. 
Co.,  Indianapolis,  Ind.  Catalog.  Pp.  .56;  6x9  in. 
Illustrated.  Describes  also  the  "Diamond"  tooth form  for  roller  chain  sprockets. 

Automatic  Screw  Machine.  Fitchburg  Auto- 
matic .Macliine  Works,  Fitcliburg.  Mass.  Catalog. 

6M.X9  in.  Illustrated.  This  describes  m.ichine 
recently  brought  out  by  this  company  known  as 

the   -Radical." 

Forthcoming  Meetings 
aillllllltllllllllMIIMIIIIIIIIIIIIIIIIIIitlMlltllinilKII 

American  Foundrymen's  Association  and  Amer- ican Institute  of  Metals.  Annual  meeting,  Sept. 
11-16,  Cleveland,  Ohio.  A.  O.  Backert,  secretary, 
American  Foundrymen's  Association,  Cleveland, Ohio. 

National  Machine  Tool  Builders'  Association. 
Annual  convention,  Oct.  24-25,  Hotel  Astor,  New 
York  City.  Charles  E.  Hlldreth,  general  man- 

ager,   Worcester,    Mass. 

American  Society  of  Mechanical  Engineers. 
Monthly  meeting,  first  Tuesday.  Calvin  W.  Rice, 
secretary,  29  West  39th  St.,  New  York  City. 

Boston  Branch  National  Metal  Trades  Associa- 
tion. Monthly  meeting  on  first  Wednesday  of 

each  month.  Youngs  Hotel.  W.  W.  Poole,  secre- 
tary, 40  Central  St.,  Boston,  Mass. 

I*rovidence  Association  of  Mechanical  Engi- 
neers. Montlily  meeting,  fourth  Wednesday  of 

each  month.  J.  A.  Brooks,  secretary.  Brown  Uni- 
versity, Providence,  R.  I. 

New  England  Foundrymen's  Association.  Reg- ular meeting,  second  Wednesday  of  each  month. 
Exchange  Club,  Boston,  Mass.  Fred  F.  Stockwell, 
20.5  Broadway,  Cambridgeport,  Mass. 

Engineers'  Society  of  Western  Pennsylvania. 
Monthly  meeting,  third  Tuesday;  section  meeting, 
first  Tuesday.  Elmer  K.  Hiles,  secretary,  Oliver 
Building,  Pittsburgh,  Penn. 

Rochester  Society  of  Technical  Draftsmen. 
Monthly  meeting,  last  Thursday.  O.  L.  Angevlne, 
Jr.,  secretary,  S.ir  Genesee  St.,  Rochester,  N.  Y. 

Superintendents"  and  Foremen's  Club  of  Cleve- land. Monthly  meeting,  third  Saturday.  Philip 
Frankel,  secretary,  310  New  England  Bulldine, 
Cleveland,  Ohio. 

Western  Society  of  Engineers^  Chicago.  III. 

Regular  meeting,  first  Wedn.'sday  evening  of  each 
month,  excepting  July  and  August.  J.  11.  Warder. 
secretary,  17,*!:.  Monadnock  Block,  Chicago,  III. 

Plllladelphla  Foundrymen's  Association.  Meet- 
ings first  Wednesday  of  each  month.  Manufac- turers' Club.  Philadelphia.  Penn.  Howard  Evans, 

secretary.   Pier  45  North.  Philadelphia,  Penn. 

Techniral  League  of  .\raericji.  Regular  meet- 
ing, second  Friday  of  .-ach  month.  Oscar  S. Teale.  secretarv.  35  Broadway,  New  York,  N.  Y 
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Spix;ial  Cohhespondence 

SYNOPSIS — While  all  the  operations  peculiar  to 
the  12-in.  Mark  IV  high-explonive  nhell  are 
covered  in  the  following  article,  it  has  not  been 
deemed  necessary  to  go  into  details  of  operations 
which  are  common  to  the  other  sizes  of  shells  and 
which  have  been  fully  covered  in  previoits  articles 
on  British  ammunition. 

The  tools  are  of  high-speed  steel,  about  V^  in.  wide. 
One  tool  operates  on  the  nose  end  of  the  shell,  while 
on  the  base  end  two  tools  of  the  same  size  and  material 

operate  on  the  shell  simultaneously  from  the  front  and 
back.  The  front  tool  is  ground  square,  while  the  rear 

tool  has  a  rounded  V-point  to  break  the  chip  for  the 
front  tool.  The  spindle  makes  nearly  20  turns  per 
niinute,  equal  to  about  0.5  ft.  cutting  speed  on  the  work. 

  The  production   is  one  shell  cut  off  at  both  ends  in  15 
The  shell  shown   in   Fig.   1    is  made  from  a  forging     min.      The    cutting    to    length    operation    is    shown    in 

approximately  -iOYi  in.  long,   1.3  in.   in  diameter,  with     diagrammatical   form   in   Fig.  2. 
a  7-in.  hole  37  in.  deep  extending  up  from  the  base  end.  The  second  operation — -drilling  and  reaming  the  nose 
In  one  large  plant  where  between  400  and  500  of  these     end    of    the    shell — is    done    in    a    jig    on    large    radial 
shells  are  ])roduced  each  day  the  following  manufacturing     drilling  machines. 

methods  are  pursued :  The  shells  are  taken  away  from  the  cutting-off  opera- 
Tlie  first  operation  is  cutting  off  to  ;?8  in.  in  length,     tion   in   National   Cha]inian  trucks  specially  constructed 

This   is  done  on   a   special    cutting-olf   machine  with   a     for  the  purpose.     With  these  trucks  one  num  can  easily 

X'f4  fhrvads  per  inch,nqhf  hand.  Ti^cess 
of  threads  over  154  in  lengih  may 
be  cleared  aytay  if  preferred 

Sharp  edges 
io  be  removed, 

The  head  is  to  be  concentric 

Yfi-th  the  true  lonqltudinal 
axis  of  body  mthin  a  limit 

of  0.05  inch 

Diameter  over  Driving  Band'IS.Z  tO.OOS  , 

••    Body  'II.QSS'tOOl 

Mean  Windage  over  Body  -0.045' 
H.e.99,----.    ̂ ■■-.■H.?0, 
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up  vflth  a  chamber  pressure 
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(1  threads  per  Inch,  left  hand.  Threads  to 
be  coated  mth  Pettman  Cement 

Driving  Band 

Three  chisel  cuts  may  be  made 

across  the  vtaved  ribs 

Par+  DeveIopmen+  of  Shel  I 

Showing  Waved  Ribs 

FIG.  1.    BRITISH  12-IN.  MARK  IV  HIGH-EXPLOSIVE  SHELL 

hollow  spindle  large  enough  to  take  the  shell  blank. 
The  shell  is  pu.shed,  nose  end  first,  into  the  spindle. 
The  nose  end  seats  in  and  is  centered  by  the  internal 
conical  end  of  the  spindle.  The  rear  end  is  centered 
and  driven  by  four  heavy  setscrews  spaced  90  deg.  apart 
near  the  spindle  end.  Four  similar  setscrews  on  the 
nose  end  of  the  spindle  are  then  tightened  down  on 
the  work.  The  spindle  is  driven  by  a  worm  gear  midway 
of  its  length,  between  the  two  bearings  of  the  spindle. 

The  machine  is  provided  with  three  tool  slides.  One 
is  at  the  front  of  the  machine  at  the  nose  end  of 

the  spindle.  At  the  base  end  of  the  spindle  there  are 
two  tool  slides,  one  at  the  front  and  one  at  the  back 
of  the  machine. 

Iinndle  shells  weighing  in  the  neighborhood  of  800  lb 
This  make  of  truck  is  so  well  known  that  the  end  view 

of  the  12-in.  shell  truck,  shown  in  Fig.  '^,  will  be  suffi- 
cient. In  this  illustration  A  is  the  shell  lying  on  the 

floor.  The  angular  wooden  pieces  B  run  the  whole 

length  of  the  elevating  ])art  of  the  truck  and  are  located 
at  such  height  that  when  the  elevating  part  is  at  its 

lowest  position  they  will  clear  the  sides  of  the  shell  below 
its  center  about  as  shown  in  the  illustration.  When 

the  elevating  ])art  is  raised,  the  shell  rests  on  the  wooden 
pieces  B.  The  braces  C  bridge  over  the  shell  from  side 
to  side  of  the  truck  to  stiffen  it.  The  shells  are  lifted 

into  and  out -of  the  Jig  for  the  next  operation  by  a  hoist 
and  the  clamj)  E,  Fig.  3. 
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At  F  is  shown  the  jig.  Two  of  these  jigs  are  placed 
back  to  back  on  the  base  plate  of  the  radial.  If  there 
is  enough  work  for  two  radials,  they  should  be  placed 

close  together.  Two  laborers  can  then  serve  both  ma- 
chines. The  post  Q  for  locating  the  work  has  a  conical 

head  that  centers  the  top  end  by  the  conical  bore.  At 
the  bottom,  G  is  threaded  for  tlie  conical  centering 
collar  //,  which  is  run  up  after  the  top  is  located  on 
the  conical  head. 

The  part  /,  carrying  the  bushing  J,  pivots  on  K. 
The  index  pin  L  locks  the  part  /  so  that  the  bushing 
is  in  line  with  the  center  of  the  post  G.  When  L  is 
removed,  the  part  I  can  be  swung  around  so  that  the 
work  can  be  inserted  or  removed.  The  strap  clamp  M 
liolds  the  shell  from  turning. 

The  nose  of  the  shell  is  first  drilled  13 J  in.  Then 

tlie  bushing  is  removed,  and  the  hole  is  reamed  Sg'g  in. 
The  time  for  drilling  and  reaming  is  (J  min.  per  shell. 

The  third  operation  is  rough-turning  the  outside  of 
the  shell  from  base  to  nose.  Tliis  is  done  on  heavy 

engine  lathes  with  a  double-track  former  and  roller 
follower  at  the  back  connecting  with  and  controlling 
the  tool  at  the  front  of  the  machine.     A  plug  with  a 

1  Round-Nose  Tool 
r  to  break  Chip 

r  ■,' 

I  Tool  at  No^- 

End,^"wide 

FIG.    2.     CUTTING    TO   LENGTH 

very  slight  taper  is  driven  into  the  reamed  hole  in 
the  nose  of  the  shell.  This  plug  is  provided  with  a 
female  center  to  fit  the  tail  center  of  the  lathe.  Tw6 

methods  are  used  for  driving  and  centering  the  base 

end  of  the  shell.  A  heavy  three-lobed  cam  with  three 
rollers,  as  shown  in  Fig.  4,  is  entered  in  the  rough- 
forged  hole  in  the  base  of  the  shell.  The  greater  the 
cutting  stress  the  farther  the  rollers  are  driven  up  the 
cam  lobes  and  the  tighter  they  grip  the  shell. 

The  other  method  of  drive  is  by  four-jaw^d  chucks 
provided  with  a  simple  but  efficient  centering  device. 
The  tapered  jjlug  A,  Fig.  4,  is  securely  fastened  to  the 
face  of  the  chuck.  It  has  four  slots  so  that  the  jaws  can 
enter  it  part  way,  as  shown.  With  the  jaws  removed 
from  the  chuck  this  plug  is  turned  slightly  tapered  to 
a  diameter  that  will  permit  the  base  end  of  the  shell 

to  enter  to  about  the  point  B.  Fig.  4.  When  in  opera- 
tion the  tail  spindle  of  the  lathe  is  used  to  force  the  base 

end  of  the  shell  to  a  seat  on  the  centering  plug  A.  The 
chuck  jaws  are  then  tightened  in  the  hole,  and  the  work 

is  ready  to  turn.  A  single  cut  averaging  i/.  in.  in  depth 
is  taken  on  the  body,  reducing  it  to  12.1  in.  in  diameter. 
Two  cuts  are  required  on  the  nose.  The  speed  is  16 
r.p.m.,  and  the  production  is  about  one  shell  in  1  hr. 
40  min. 

The  fourth  operation  is  boring,  which  is  done  on 

heavy  lathes  with  a  double-track  former  A  at  the  back 
to  guide  the  boring  bar  B,  as  shown  in  Fig.  5.  The 
work  is  held  in  a  heavy  pot  chuck,  split  and  hinged 
longitudinally.     The  rear  endof  this  chuck  screws  on 

the  spindle  nose,  while  the  front  end  runs  in  a  steady- 
rest.  The  nose  of  the  rough-turned  shell  is  centered  at 
the  back  end  of  the  chuck  by  forcing  it  to  a  seat  in 
the  machined  conical  inner  end  of  the  chuck.  At  the 

forward  end  of  the  chuck,  outside  the  steadyrest  and 
easily  accessible,  are  four  equally  spaced  hollow  setscrews 
C,  which  are  used  to  center  and  drive  the  work.     The 

End  View  of  Truck 

PIG.    3.     SHELL   TRUCK,   DRILL  JIG    AND   LIFTING   CLAMP 

Centering  Plug  Fitting 

Lathes  using  Oucli:    ' to  tiola  the  mirli. 
1  o  Jaws  grip  Inside, 
'-      Base  of  Shells    ' 

y 

To  fit  Spindle  Most 

ryrt^'fffft^^^. 

v^^v^^^^\^\^^-.■ Cage  to  prevent' 

rollers  dropping 
..    out   , 

■Rollers .... 

FIG.    4.     DRIVING    AND    CENTERING    DEVICES    FOR 

ROUGH-TURNING 

front  end  of  the  chuck  is  bored;  and  the  operator  of 
the  lathe  uses  a  feeler  between  it  and  the  work  when 

tightening  the  setscrews,  to  make  sure  that  the  work  is 
concentric  with  the  chuck. 

The  boring  bar  is  about  4  in.  in  diameter — that  is 
to  say,  as  heavy  as  it  can  be  made  and  still  clear  the 
opposite  side  of  the  hole  when  at  the  small  end  of  the 
bore.  The  forward  end  is  tapered  on  the  side  opposite 
the  cutter,  so  that  it  will  clear  the  conical  end  of  the 
hole.  For  boring,  the  speed  is  about  30  r.p.m.  One 
to  two  cuts  are  required  to  finish  the  inside  to  ̂ Vi  i". 
in  diameter,  SSVo  in.  deep.  The  production  time  is 
about  the  same  as  for  rough-boring — one  shell  in  1  hr. 
40  mill. 
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The  fifth  oix'i-iition,  facinjr  and  thrcadiiin;  the  nose 
end  of  the  shell  for  the  socket,  is  done  on  heavy  engine 
lathes.  The  work  is  held  in  a  pot  chuck  with  the  nose 
nf  the  shell  projecting  therefrom.  The  carriage  of  the 
lathe  carries  a  square  turret,  as  shown  in  Pig.  (!.  The 
hole  in  the  nose  is  supported  on  the  center  held  in  No.  1 
station  wiiile  the  setscrews  in  the  pot  chuck  are  adjusted. 

Sttadymt 

FIG.    H.     BORINO   THE   SHELL. 
I  . 

FIG.  6.    THREADING  NOSE  AND  INSERTING  FUSE  SOCKET 

/ 
1 

5 

71 

1 
3 

Gage  fyr  Recess 
"^      ̂        ̂  
'^^-8995'   > 

FIG.    7.    THREADING   THE   BASE   FOR   ADAPTER 

The  nose  is  faced  and  tlie  liole  trued  up  with  tlie  tool 
in  No.  2  station.  The  douljle  cutter  in  No.  .?  station 

hrings  tlio  iiole  to  ta])piiig  size,  and  the  ta])  in  No.  4 
•station  tajis  the  nose.  Thi'  socket  is  then  smeared  witli 
I'ettnian  cement  and  scicwcd  in  with  tlie  aid  of  an 
;dligator  wrench  with  a  Imig  piece  u\  pi|)e  for  a  handle. 

After  the  socket  is  screwed  in,  the  tap  is  removed  from 
No.  4  station,  and  the  forming  tool  No.  .5  is  secured  in 
its  place.  With  this  the  inner  end  of  the  socket  is 
brought  to  the  same  curve  as  the  inside  of  the  shell  nose. 
Owing  to  tlie  frailty  of  this  slender  tool  there  are  apt 
to  be  chatter  marks  on  the  inside  of  the  shell.  They 

are  subsequently  removed  by  small  emery  wheels  mounted 
on  spindles  driven  by  flexible  shafts.  The  output  on 
facing  and  threading  the  nose,  screwing  in  fuse  sockets 
and  form-turning  the  inside  end  of  the  socket  is  about 
one  shell  in  30  min. 

The  sixth  o])eration  is  threading  the  base  for  the 
adapter.  Tiiis  work  is  done  in  an  engine  lathe  equipped 
with  a  hexagonal  turret  on  the  carriage,  as  shown  in 
Fig.  7.  The  work  is  chucked  with  the  no.se  end  in  a  pot 
chuck  about  one-half  the  length  of  the  shell.  The  rear 
end  of  the  shell  is  run  in  a  steadyrest.  The  ba.se  end 
of  the  shell  is  faced  off  with  the  tool  in  the  first  station 

MI 

FIG.    S.    FINISH-TURNING 

of  the  turret.  A  similar  tool  is  used  to  rough  out  the 
recess,  which  is  finished  with  the  tool  shown  in  the 
third  turret  station.  Then,  with  the  tool  as  shown,  in 

the  fourth  station,  the  clearance  check  is  cut  at  the  ex- 
treme end  of  the  threaded  part.  This  tool  is  followed 

by  the  single-])oint  threading  tool  in  station  5,  and  the 
thread  is  cha.sed.  Three  cuts  over  the  threaded  part 
prepare  it  for  chasing  with  the  tool  in  the  sixth  station. 
This  chasing  tool  is  of  the  ordinary  kind,  with  three 
threads  of  the  Whitworth  form.  The  time  on  this 

operation  is  1   hr.  15  min.  per  shell. 
The  seventh  operation,  finish-turning,  shown  in  Fig. 

8,  is  done  on  engine  lathes.  Some  of  them  are  equipped 
with  a  single  carriage  that  operates  the  whole  length 
of  the  shell.  Others  are  special  lathes  with  two  carriages, 
the  tool  in  one  carriage  operating  on  the  nose  at  the 
same  time  that  the  tool  in  the  other  carriage  is 
o])erating  on  the  body  of  the  shell.  Both  types  of 

lathes  are  provided  with  a  double-track  former  at  the 
back.  The  drive  of  the  shell  is  by  means  of  the  jaw 

chuck  and  centering  cone  used  in  the  rough-turning 
operation.  The  nose  of  the  shell  has  a  threaded  plug 
screwed  into  the  fuse  bushing.  The  ratio  of  production 
of  the  one-  and  two-carriage  lathes  is  as  5  to  (!. .  The 
body  of  the  shell  is  turned  11.960  in.  At  the  base  end, 
just  below  the  driving  band  in  the  finished  shell,  a 
check  is  turned  11.85.5  in.  in  diameter.  The  average 
time  for  this  o])eration  is  1  hr.  40  min.  per  shell. 

The  eighth  o])eration  is  to  groove  and  undercut  the 
driving-band  groove  preparatory  to  waving.  No  special 
fixture  is  ])rovided  for  this  work :  a  heavy  engine  lathe 
with  turret  tool  post  is  used.  The  base  of  the  shell 
is  held  in  and  driven  by  a  shallow  cup  chuck,  Fig.  9, 
with    four  heavy   setscrews   for  centering   the   base   end 
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of  the  shell.  The  nose  of  the  shell  has  a  threaded 

plug  with  a  female  center  that  runs  on  the  tail  center. 

The  turret  tool  post  has  a  formed  tool  with  eight  pro- 
jections for  forming  the  grooves  and  two  side  tools  for 

undercutting.  The  time  for  this  operation  is  ahout  30 
min.  The  grooves  are  11.260  in.  at  the  bottom  and 
11.350  in.  at  the  top. 

The   ninth  operation  is  waving.     The  same  type  of 
lathe  and  the  same  set-up  are  used  as  in  the  previous 

[iWff[iui'ni,iM(ii;iW^^^^^^^ 

JB- 

® 

Mollon  Setscren^^ 

FIG.    10.    WAVING    ATTACHMENT  FIG.  9.    CUP  CHUCK 

operation.  The  wave  tool  is  mounted  in  a  turret  tool 
post.  The  method  of  imparting  the  reciprocating  motion 
to  the  tool  is,  however,  slightly  different  from  those 
already  described  in  connection  with  the  manufacture 
of  smaller  shells.  Mounted  on  the  lead  screw  of  the 

lathe  is  an  eccentric  A,  Fig.  10.  The  eccentric  rod 
connects  with  the  bell  crank  B  at  the  point  C.  To 
function  with  exactness  the  eccentric  should  be  spherical, 
and  the  connection  at  C  should  be  a  ball  and  socket 
joint.  However,  the  mechanism  works  well  without  these 
refinements,  if  the  joints  are  left  slightly  slack.  The 
connecting-rod  D  transmits  motion  to  the  carriage  E. 
The  waving  operation  takes  about  10  min. 
The  tenth  operation  is  washing.  Various  methods 

of  handling  this  work  are  in  use.  In  one  shop  the 
shells  are  dropped  over  a  perforated  pipe,  a  sheet-metal 
cover  is  placed  over  tlie  shell,  and  hot  water  under 
pressure  is  turned  into  the  perforated  pipe.  This  washes 
all  the  loose  particles  of  steel  and  dirt  from  both  out- 

side and  inside  the  shell,  which  is  then  plunged  into 
cold  water  so  that  it  can  be  handled. 

A  rotary  washing  machine  that  works  satisfactorily  is 
shown  diagrammatically  in  Fig.  11.  At  4  is  a  clamp 
used  for  lifting  shells  into  and  out  of  this  washing 
machine.  The  part  C  is  about  160  deg.  in  length.  In 
it  the  part  D  slides.  A  clamp  at  E  secures  D  in  C. 
When  at  its  extreme  outward  position  and  clamped  by 
the  lever  E,  the  device  embraces  the  shell  body  so  that 
it  cannot  fall  out  when  lifted  by  the  eye-bolt  F. 

After  being  washed  in  hot  and  cold  water,  the  shells 
are  placed  under  a  cold  blast  of  air  to  dry.  When  dij, 
small  defects,  such  as  chatter  marks,  are  corrected.  A 
flexible  shaft  grinder  is  a  u.seful  tool  for  this  work.  Pre- 

liminary inspection  follows  but  need  not  be  detailed  here. 
Having  pas.sed  the  preliminary  inspection,  the  shells 

are  varnished.  This  is  done  with  an  ordinary  hand 
spray.  Pig.  12,  with  a  nozzle  long  enough  to  reach  from 
the  base  to  the  nose  of  tlie  shells,  which  are  laid  on  their 
sides  on  a  bench  of  convenient  height.  One  man  holds 
an  electric  lamp  at  the  nose  end  of  the  shell  while  the 
other  man,  at  the  base  end,  .sprays  the  varnish  on  the 
inside  of  the  shell.  Varnishing  occupies  about  2  min. 
An  eye-bolt  is  then  screwed  into  the  base,  and  the  shell 
is  dropjjcd  nose  down   into  a  cast-iron   seat  B.     These 

seats  are  arranged  in  rows  on  the  floor.  A  portable  electric 
oven,  shown  in  Fig.  12,  is  then  placed  over  the  top  of 
each  shell,  and  the  varnish  is  baked  for  2  hr. 

The  adapters  for  the  base  are  usually  brush-varnished, 
as  they  are  easy  to  get  at  with  a  bru.sh.  They  are  baked 
in  an  electric  oven  built  for  the  purpose. 

Making  the  Adapter  fob  the  Shell  Base 

It  would  perha])s  be  as  well  to  digress  here  and  take 
up  the  making  of  the  adapter.  The  adapter  forging  is 
shown  at  A,  Fig.  13.  The  first  operation  is  rough- 
turning  and  facing  the  flange.     The  forging  is  gripped 

FIG.    11.     WASHING    MACHINE    AND    LIFTING    CL,AMP 

FIG. 
12.    VARNISH   SPRAYER.   SEAT  AND   ELECTRIC 

HEATER 

by  the  smaller  diameter  in  a  four-jaw  chuck  of  an  engine 
lathe.  The  flange  is  reduced  to  9^^  in.  in  diameter 
and  the  face  of  the  flange  cleaned  up.  A  centering  tool 
in  tlie  tail  spindle  is  then  run  in,  and  the  operation  is 
complete;  elapsed  time,  15  min. 

The  work  next  goes  to  the  drilling  machine,  where 
two  %-in.  holes  B,  Fig.  13,  are  drilled  %  in.  deep  in 
the  flange.  They  are  21/2  in.  from  the  center  and  180 
deg.  apart  on  the  circle.     A  simple  jig  is  used  to  locate 
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the  work  from  the  center.  About  5  min.  is  sufficient 

time  for  drilling  the  two  holes.  The  adapter  is  then 
located  in  another  jig,  and  both  ends  are  properly 
centered. 

The  adapters  are  rough-turned  between  centers,  as 
shown  at  C,  Fig.  13.  The  driver  D  screws  on  the 

spindle  nose  and  has  two  ̂ -in.  pins  21^  in.  off  center. 
These  enter  the  holes  in  the  flange  of  the  adapter  and 

PIG.    13.     THE    ADAPTER 

FIG.    14.     INSERTING    THE    ADAPTER 

drive  it.  The  body  is  reduced  to  7%  in.  in  diameter 
and  the  flange  to  1-in.  thickness;  time,  about  30  min. 
daeh. 

The  adapters  are  tiien  turned  for  threading,  as  shown 
in  Fig.  13.  They  are  held  between  centers  and  driven 
by  pins  precisely  as  in  the  previous  operation.  The 
flange  is  finished  to  8.995  in.,  the  threaded  part  to  7.696 
in.  and  the  pilot  l)etween  7.44  and  7.461  in.  The  recess 
between  the  flange  and  the  thread  is  7.460  in.  in  diam- 

eter.   The  time  for  this  operation  is  about  25  min. 

In  some  plants  it  has  been  found  advisable  to  rough- 
thread  the  adapters  in  one  operation  and  then  pass  them 
to  another  lathe  for  finishing.  Formed  chasers,  such 
as  those  made  by  Pratt  &  Whitney  or  the  Landis  Machine 
Co.,  are  used  for  both  rough  and  finished  threading. 
The  work  is  held  between  centers  and  driven  by  the 

pins,  as  in  the  previous  operations.  Rough-threading 
can  be  done  at  the  rate  of  about  one  adapter  in  20  min. 

Finish-threading  with  practically  the  same  equipment 
takes  from  12  to  15  min.  per  adapter. 

FIG.    15.    BAND-TURNING TOOLS 

Returning  to  the  shell,  the  fourteenth  operation  is 
fitting  the  adapter.  The  shells  arc  held  in  heavy  cast 
iron  stands,  as  at  A,  Fig.  14,  which  are  bolted  to  the 
floor.  Heavy  pin  wrenches  B,  with  pipe  extension 
handles  6  ft.  long,  are  used  to  screw  the  adapters  in 
and  out.  A  facing  tool  built  like  a  valve-seat  facing 
tool  is  used  when  necessary  to  smooth  the  seat  in  the 
shell.     Hand  scrapers  are  also  employed  to  obtain  a  fit 

between  the  shell  and  the 

adapter.  The  time  for 
fitting  an  adapter  is  about 
20  min.  It  is  screwed 

tight  into  the  shell  with 
the  pin  wrench  by  two 
men,  one  on  the  end  of 
each  6-ft.  handle.  The 
ba.se  of  the  shell  and  the 

adapter  are  faced  off  in 
the  engine  lathe.  The 
shell  is  held  in  and  driven 

by  a  pot  chuck.  The  outer  end  of  the  shell  just  above 
the  driving-band  groove  is  run  in  a  steadyrest.  The  time 
for  this,  the  fifteenth  operation,  is  about  20  min. 

Applying  and  Compr]«sing  the  Copper 
DiiiviNG  Band 

The  copper  bands  are  12{f  in.  in  outside  diameter, 
n^J  in.  in  inside  diameter  and  2||  in.  wide.  The 
operation  of  banding  is  similar  to  that  described  in 
connection  with  the  3.3-  and  4.5-in.  high-e.xplosive  shells, 
except  that  the  bands  are  heated  to  a  red  heat.  The 

press  has  si.x  10-in.  hydraulic  cylinders  working  at  a 
pressure  of  3,500  lb.  per  sq.in.  A  loose  ring  of  steel 
is  located  below  the  dies.  An  eye-bolt  is  screwed  into 
the  fuse  hole  in  the  nose  of  the  shell;  the  shell  is 
raised  by  an  air  hoist  and  located  over  the  dies.  The 
hot  band  is  dropped  on  the  loose  steel  ring,  which  locates 
it  to  the  proper  height  in  the  dies.  The  shell  is  then 
lowered  into  the  two  rings  till  its  base  rests  on  the 
bottom  of  the  press.  The  band  is  given  five  squeezes. 
A  squad  of  laborers  handle  the  shells  into  and  out  of 
the  banding  department.  Of  the  banding  squad  one 
man  operates  the  air  hoist,  one  tends  the  furnace  and 
places  the  bands  in  the  press,  two  handle  the  shell  and 
turn  it  in  the  dies,  and  one  man  operates  the  control- 

ling levers  of  the  hydraulic  press.  The  time  for  band- 
ing is  «bout  5  min.  for  the  complete  time  from  floor  to floor. 

Band  turning  is  done  on  a  lathe  without  back  gear. 
The  shell  is  held  in  a  short  cup  chuck,  Fig.  9,  and  has 
a  threaded  plug  in  the  nose.  A  turret  tool  post  is  used 
with  four  tools,  as  shown  in  Fig.  15.  The  band  is 
roughed  all  over  with  the  tool  shown  in  station  1,  the 
grooves  are  cut  with  the  gang  tool  in  station  2,  the  back 

taper  is  made  with  the  tool  in  station  3,  and  the  serra- 
tions with  the  tool  in  station'  4.  The  time  on  this 

operation  is  about  15  min.  The  use  of  separate  tools  for 
band  turning  results  in  longer  life  for  the  various  tools. 

The  shells  are  next  weighed  and  then  go  to  final  in- 
spection, boxing  and  shipping.  The  boxes  hold  one  shell 

each.  They  are  made  of  1%-in.  yellow  pine  well  battened 
inside  and  out  and  have  steel  box  strapping  around  the 

ends  and  center.  They  are  stenciled :  "1  12-in.  H.  E. 

Mark  IV  Lot' No.  .  .  .  Net  880  gross  780  lb.  Size 
44x19x19  in." 
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Special  Cokuespondence 

The  Campinas  shops  of  the  Companhia  Motryana  are 

designed  to  be  used  for  repairing  annually  80  locomo- 
tives, 60  passenger  and  600  freight  cars,  to  construct  the 

necessary  rolling  material  and  to  execute  various  repair 
work.     All  the  buildings  are  located  parallel  to  the  main 

FIG.   1.    MODERN  BRAZILIAN  RAILROAD  SHOP 

line  of  the   Paulista    Co.     Seven   kilometers    (4V:i   mi.) 

of  tracks  cross  the  shop  yard,  penetrating  approximately 
%  mi.  between  the  buildings.     One  line  of  the  Paulista 

Co.   passes  longitudinally  through  the  grounds   between 
the    two    sections    of    buildings,    thus    facilitating    the 

handling    of     heavy     material.       The 
steam    generators    in    the    first    two 

compartments  consist  of  three  locomo- 
tive-type   boilers    with    a    ca])acity    of 

120  hp.  each,  which  were  constructed 
in  the  Campina.s  shops.     At  one  side 
of  the  boiler  room  an  induction-draft 

apparatus  of  the  Buffalo  Forge  Co.  has 
been    installed.      It    occupies    a    very 

small  space  and  maintains  the  fire  as 

required  by  the  consumption  of  steam. 
This  regulation  is  secured  by  means  of 

a    graduated    valve    that    controls    the 
draft  to  conform  with  the  variations  of 

boiler  pressure.     The  electrical   units 
were  built  by  the  General  Electric  Co. 
Each  of  the  first  two  consists  of  a  tan- 

dem compound  "Ideal"  engine  of  240 
hp.  direct  connected  to  a  direct-current 

125-kw.    250-volt   generator,    and    the 
third  has  a  100-hp.  engine  and  a  50-kw. 
dynamo  of  the  same  types  as  those  in 
the  first  two  groups.     This  machinery 

is   set  on   a  large  concrete  foundation.     All  the  steam 

])iping  is  insulated  by  asbestos  lagging  covered  by  canvas. 

The  two  compressors,  made  by  the  Christensen   Engi- 
neering Co.,  of  Milwaukee,  Wis.,  have  a  total  capacity 

of  425  eu.ft.  of  free  air  per  minute,  compressed  to  100 

lb.  pressure. 

The  building  was  designefl  and  built  with  a  steel  frame 
of  modern  type,  having  a  height  of  ;58  ft.  10  in.  and 

planned  to  have  the  .service  of  an  electric  traveling  crane, 

with  a  98i/.-ft.  track  running  at  a  height  of  30  ft.  along 
a  track  2C2i/o  ft.  long. 

The  entire  structure  is  of  steel  and  carries  a  load  of 

1,420  lb.  per  sq.in.  with  a  maximum  load  on  the  crane. 
It  was  built  at  the  bridge  works  of  Flender,  of  Benrath, 

(icrmany.  The  electric  crane  was  con- 
structed by  Ludwig  Stuckenholz,  and 

the  electrical  equipment  has  been  pro- 
vided by  the  Schuckert  Works,  both 

(ierman  concerns.  The  cranes  are  so 

arranged  as  to  divide  the  load  of 

."iO  tons  equally  l)etween  two  cars. 
If  desirable,  an  auxiliary  crane  may 

be  installed  with  a  capacity  of  .'3  tons. 
The  span  is  421/;  ft.  from  center  to 
center  of  tracks,  with  a  clear  height 

261/,  ft.  above  the  floor  of  the  shops. 

The  speed  is  61/^  ft.  per  niin.  under  full 
load  for  the  main  cranes  and  18 

ft.  for  the  auxiliary  cranes.  The 

cross-travel  is  ̂ 2  ft.  per  niin.  and  the 
longitudinal  motion  of  the  crane  125 

ft.  per  n)in.  When  lifting  the  largest 

locomotives  on  the  company's  lines,  the 
crane  consumes  about  36  hp.,  while 

the  side  mo\ement  of  the  suspended 
load  takes  about  8  hp.  There  is  also 

a  2.')-ft.  electrically  operated  turntable. 
It  receives  the  locomotives  at  the  entrance  to  the  .<ho]) 

and  places  them  in  a  position  where  they  can  be  con- 
veniently handled  by  the  crane,  which  lifts  them  13  ft. 

above  the  ground  and  carries  them  easily  to  their 

proper    destination    without    any    further    rehandling. 

FIG.  2.    ANOTHER  VIEW  OF  BRAZILIAN  RAILROAD  SHOP 

On  the  right,  adjacent  to  the  shop  just  mentioned,  is 

a  rej)air  shop  with  an  area  of  5,920  sq.ft.  It  also  has 
an  electric  traveling  crane,  provided  with  three  motwrs 

and  having  a  capacity  of  5  tons.  This  crane  runs  10  ft. 
above  the  ground,  being  operated  by  means  of  suspended chords. 
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A  loi/omotive  to  be  repaired  is  brou<2;lit  into  the 
asseniblini;  shop  on  a  turntable,  leaving  behind  the  track 
cleaner  and  the  cylinders  of  the  va<;uum  brake.  After 
bcinjr  hooked  to  the  big  crane,  tlie  locomotive  is  raised 
and  transported  to  the  siding  intended.  It  is  stripped 
and  again  raised,  leaving  the  wheels  artd  the  tnick  on 
the  track  of  the  siding,  which  reaches  np  to  the  benches 
of  the  fitters  in  the  fitting  shop  situated  only  a  few  yards 
away.  All  this  work,  which  in  the  old  shop  represented 

two  or  three  days'  time,  is  now  done  in  about  an  hour 
in  the  new  building  and  with  half  the  nundjer  of  men. 

When  the  wheels  and  trucks  arrive  at  the  fitters'  shop, 
the  slings  are  unhooked,  the  trucks  taken  to  pieces,  the 

FIG.  3.    LARGE  CRANES  IN  A  BRAZILIAN  RAILROAD  SHOP 

cases  removed,  and  the  wheels  are  delivered  to  the  5-ton 
crane.  In  the  .same  way,  when  the  locomotive  is  finished 
and  all  is  ready,  the  wheels  are  in  a  few  minutes  run 
under  the  machine,  which  is  held  by  the  crane. 

The  benches  of  the  fitters  stretch  along  the  whole  side 
of  the  shop  and  are  well  lighted  by  means  of  large 
windows  in  cast-iron  frames.  The  compressed-air  line 
is  suspended  along  the  columns,  hose  being  within  reach 
of  the  operators,  who  use  it  constantly. 

As  the  pieces  are  taken  from  the  machines,  they  are 
methodically  placed  in  bins  constructed  for  the  purpose 

and  located  on  the  side  opposite  the  fitters'  shop.  This 
contains  80  bench  vises  for  60  fitters  and  20  apprentices, 
and  various  small  tools  comprise  the  utensils  of  this  part 
of  the  shop. 

This  fitters'  shop  for  locomotives  under  repair  has  an 
area  of  nearly  500  sq.ft.  The  machine  shop,  on  the  left 
wing  and  in  the  back  pari  of  the  building,  has  a  total 
area  of  16,000  sq.ft. 
The  section  for  wheel  lathes  and  other  machines 

handling  the  heavier  parts  of  the  locomotives  is  adjacent 

to  the  fitters'  shop  and  has  for  its  special  use  a  third 
electric  turning  crane  with  two  motors  of  2-ton  capacity. 

Between  each  two  sidings  there  is  a  line  that  traverses 

the  fitters'  shop.  The  wheels  arc  then  .sent  to  the  tuni- 
ing  section  with  great  dispatch,  the  shop  railway  run- 

ning the  whole  length  and  being  acce.ssible  by  small 
turntables  from  the  tracks  that  cross  it.  The  pieces 
taken  from  the  locomotives  are  put  on  the  trucks  which, 
by  means  of  the  turntables,  can  be  easily  removed  to  the 
machines  for  which  they  are  intended,  all  being  reached 
by  means  of  tracks  and  turntables. 

The  machines  in  the  section  served  by  the  small  jib 
crane  are  provided  with  individual  motors,  the  upper  part 
of  the  shop  being  left  free  for  the  crane.  The  other 
ay)paratus  is  grouped  at  frequent  ir^ervals,  each  having 
its  own  motor.     The  machines  driven  individually  are: Hp. 

1  lathe    for   wht>els,    Niles-Bement,    with    capacity    to   turn 
two  pairs  of  wheels  per  day  of  work,  motor   (    15 

5  lathes   for   wheels,    Craven    Bros.,   with    motors    of   3   hp. 
each           15 

2  lathes  for  wheels,  Sharp  Stewart,  with   motors  of  3   hp. 
each       6 

1   lathe   for  wheels,   X.,ondon,   motor    3 
1   larpe  lathe  for  heavy  work,  motor    5 
1   hydraulic  press   for  wheel   axles,    motor    3 

Total           47 

The  machines  in  groups  are  pi'ovided  with  motors  of 
about  two-thirds  the  total  horsepower  of  the  group. 

Group  No.   1  Hp. 
5  boring  machines  at  1    hp    5.00 
3  planing  and  filing  machines  at  2  hp    6.00 
1  vertical   planer  at  0.5   hp    0.50 
1  machine  for  turning  brass  for  cars  at  0.25  hp          0.25 

Maximum    load       11.75 
Motor   employed       7.50 

Group  No.  2 
Two  24-in.  lathes  at  2.5  hp    5.00 
Two  22-in.  lathes  at  2  hp    4.00 
One  IS-in.  lathe  at  1.5  hp    1.50 
One  15-in.  lathe  at  1.2  hp    1.20 

Maximum   load       11.70 
Motor  employed    7.50 

Group  No.  3 
3  medium  lathes  at  1.5  hp    4.50 
12  small  lathes  at  1  hp    12.00 
2  planers  at   3   hp    6.00 
1  boring  machine  at   1   hp          1.00 

Maximum   load       23.50 
Motor  employed       15.00 

Group  No.   4 
fi  medium  lathes  at  1.5  hp    9.00 
3  small  shaping  machines  at  0.5  hp    1.50 
2  screw   machines  at   0.25    hp          0.50 

Maximum   load       11.00 
Motor  employed       7.50 

Group  No.  5 
1  straight  planer  at  3  hp    3.00 
1  planing  and  filing  machine  at  2  hp    2.00 
1  polisher  for  quadrants  at  3  hp    3.00 
1  polisher  for  guides  at  2.5  hp    2.50 
1  machine       1.00 

Maximum    load       11.50 
Motor  employed       7.50 

Total  Capacity  of  Motors 
13  individual  motors       50.00 
5  motors  in   groups    45.00 

IS  motors  with  a  total  of        95.00 

These  motors  drive  a  countershaft  or  a  jackshaft. 

They  are  made  by  the  General  Electric  Co.,  of  Schenec- 
tady. N.  Y. 

The  power  allowed  for  running  each  machine  and  each 
group  is  the  result  of  very  careful  experiments  conducted 
at  the  Campinas  shops  before  definite  installations  were 
made.  Today,  with  the  employment  of  high-speed  steels, 
the  motors  almost  always  run  at  an  overload. 

Just  at  the  side  of  the  assembling  .shop  and  in  con- 

tinuation of  the  fitters'  shop  is  the  principal  part  of  the 
boiler  shop.s,  served  by  an  electric  crane  with  three  motors 
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iuid  of  10  tons'  capafity,  in  all  rcspocts  similar  to  the 
one  of  5  tons'  capacity  already  dcsfribud.  Both  run  on 
the  same  rails  and  work  to<^ether. 

The  transportation  of  boilers  to  the  boiler  house  is 

carried  out  with  the  least  possible  manual  labor,  with 
the  assistance  of  the  50-ton  crane  and  the  lines  that  run 

across  the  assembling  shop  and  enter  the  boiler  shop 

under  the  5-  and  10-ton  cranes,  which  on  such  occasions 
work  together. 

The  big  crane,  raising  the  boiler  from  the  truck  of 
the  locomotive,  transports  it  to  one  of 
the  lines  mentioned,  where  two  trolleys 

prejiared  for  the  purpose  receive  it 
and,  barely  30  ft.  away,  deliver  it  to 
the  smaller  cranes,  \yhich  in  turn  bring 

it  to  the  desired  place.  A  characteris- 
tic feature  of  this  shop  is  the  great 

progress  shown  in  the  a])])lication  of 
pneumatic  tools.  Their  advantages  are 
being  a]ipreciated  more  each  year.  The 

boiler-shop  force  of  the  Mogyana  Co. 
consists  of  only  five  boiler  makers,  witli 
their  helpers.  This  is  a  small  number 

for  a  shop  with  a  large  output,  where 
the  boilers  are  continually  modified  and 
reconstructed ;  where  whole  furnaces, 

plates,  pipes  and  accessories  damaged  by 
wear  are  being  replaced,  besides  a  large 
number  of  bridges  constructed  for  the 

line,  either  open  to  traffic  or  under 
construction.  The  extensive  use  of 

pneumatic  machines  by  the  operators 
and  apprentices  aids  in  the  major  part 

of  the  work.  The  pneumatics  installa- 
tion   consists    of    the    following    machines    and    tools: 

10  boring  machines  of  various  sizes  varying  from  %  In.  to 
2  in. 

3  threading  machines  with  reversing  action. 
10  hammers  of  various  sizes  for  cutting,  or  chiseling,  and 

for  callting. 
4  riveters  with  12  tools. 
1  rivet  header. 
2  pneumatic  portable  forges  for  rivets. 

The  boring  machines  can  be  employed  in  innumerable 
ways  as  small  motors,  one  interesting  application  being 

the  turning  apparatus  for  boring  cylinders  of  the  loco- 
motives and  turning  the  tires  of  the  wheels.  The  results 

obtained  are  very  satisfactory  both  as  to  the  economy  and 

output.  The  boiler  shop  also  contains  the  following 

apparatus : 
1  shears  and  punch  with  knives  25  in.  long,  with  i)assage 

for  plates  up  to  24  in.  wide,  moved  individually  by  a  motor  of 
7.5  hp. 

1  roller  for  bending  plates  S  in.  long,  moved  by  an  Indi- 
vidual motor  of  7  hp. ;  this  motor  Is  provided  with  a  rheostat 

for  reversing. 
1  roller  4  In.  long,  worked  by  hand. 
2  presses  for  straightening  beams,  rails,  angle  iron,  etc. 
2  forges  for  plates. 
2  ordinary  forges. 

2  cranes  of  1..')  tons'  capacity  for  the  service  of  the  forges. 8  ordinary  portable  forges. 

The  first  two  machines  mentioned  are  installed  in 

the  ti-acksmitlis'  shop,  a  jiait  of  the  boiler  shop,  where 
the  points  and  crossings  of  the  tracks  are  made.  The 

distance  between  these  two  shops,  only  75  ft.,  is  covered 

by  the  line  which,  crossing  the  mechanics'  shop,  also 
puts  these  shops  in  easy  communication  with  the  black- 

smiths' shop,  where  it  ends.  The  shop  is  equijiped  and 
has  ample  space  for  its  heavy  and  rough  work. 

The  forges,  ;i0  in  number,  are  jilaced  to  meet  the 
exigencies  of  the  service  for  which  they  are  intended, 

the  chimneys  being  arranged  with  the  greatest  care  to 
avoid  vitiating  the  air  by  spreading  the  smoke  in  the 
shop.  Exibi  along  the  whole  extent  of  the  roof  facilitate 

ventilation  and  give  egress  to  smoke  that  has  not  escaped 

by  the   proper  way. 
The  air  for  the  forges  is  provided  by  a  Root  blower 

driven  by  a  10-hp.  motor.  The  conduits  are  of  cast  iron, 
in  a  closed  circuit,  which  su))plics  the  air  for  the  forires. 

FIG.    i.     VIKW    l.N    KITTKRS'    SHOl' 

The  ventilator  installation  is  in  duplicate,  .so  as  to  have 

one  always  in  reserve.  The  two  ventilators  are  situated 
below  the  floor  of  the  shop  in  brick  casings  covered  with 
a  strong  top.  A  furnace  for  tempering  springs  and  one 

for  heavy  work  complete  the  fires  of  the  shop. 

The  Forge  Shop 

The  forge  shop  has  also  two  large  steam  hammers,  with 

12x1 8-in.  cylinders,  and  an  electro-pneumatic  hammer 
for  light  work.  This  small  apparatus,  made  in  England 

by  Peter  Pilkington,  which  has  an  air  compressor  work- 
ing the  hammer,  is  driven  by  a  5-hp.  electric  motor.  A 

\alve  worked  by  foot  lets  the  compres.sed  air  escape  at 
the  will  of  the  blacksmith,  who  thus  can  regulate  the 

strength  of  the  blows  of  the  liammer  as  required  for  hi.'« 
work. 

Four  jib  cranes  give  good  service  to  the  hammers,  which 

are  supplied  with  the  necessary  steam  from  an  old  loco- 
motive boiler.  Presses,  stamps,  cylinders  for  rolling 

spiral  s]irings  and  various  utensils  for  each  kind  of  work 
are  a1  the  disposal  of  tlie  shop.  Each  one  of  these  shojis 

has  a  s])a<'e  of  922  sq.ft.  per  locomotive  built. 
The  ."^liops  for  tracksmiths,  tools,  replaced  tires  and 

store  of  spai-e  parts  occupy  the  left  part  of  the  building, 
opposite  the  previous  shops,  and  have  a  to^al  area  of 

13,000  sq.ft.,  distributed  as  follows: 

Sq.Pt. Tracksmiths  and  tinsmiths    5,260 
Tools       900 
Replaced  tires       1,740 
Store    of    spares    5.600 

Total          13.500 
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111  the  tracksmiths'  and  tinners'  shoj),  besides  the 
shears  and  roller  for  plates  already  mentioned,  there  is 
a  maehine  for  making  screws  and  rivets  up  to  V/^  in., 
a  furnace,  sand-blast  apparatus  and  the  necessary  forges. 
In  the  tool  crib  all  the  tools  of  the  shops  are  kept  on 
shelves.  There  are  also  grindstones,  emery  wheels  and 
other  apparatus  for  putting  them  in  condition. 

Distribution  of  Shop  Area 

The  tire  shop  has  two  furnaces  for  heating  the  tires 
and  a  tank  for  cooling,  all  three  being  served  by  a  jib 
crane  driven  by  an  electric  motor  of  :5  hp.  A  track  and 
turntables  provide  for  the  easy  transportation  of  the  tires 
from  the  storehouse  to  the  lathe  that  turns  them.  These 
also  handle  them  to  the  furnaces,  where  they  are  put  on 
the  wheels,  and  finally  to  the  wheel  lathes  or  outside,' 
as  the  case  may  be.  --^' 

The  following  is  the  distribution  of  area  of  the  various 
shops  in  percentage : 

SectSoEaal  Vise  of  Special  Designs 

By  Martin  H.  Ball 

In  Pig.  1  is  shown  a  vise  made  in  sections.  It  was  de- 
signed principally  for  use  on  millers,  to  hold  pieces  too large  to  be  held  in  the  usual  vise,  but  of  such  form  that 

their  size  hindered  their  being  held  in  an  ordinary  vise 

„.  Sq.Ft. 
Pitting  shop       I2'!4n 
Adju.sters'   shop                       ?'qnn 
Mechanics'    shop                   16300 
Boiler   makers   and    tracksmltlis.  ..'.'! .'    Ifi'-'oo 
Blacksmiths                                       '■■  tijr;n 
Replaced   tires                  iiin 
^""'^        900 

Per  Cent. 

19.0 
9.1 25.2 

2.'i.0 

17.6 

2.7 

1.4 
Total 100.0       64,840 

Details  of  the  Pounury 

The  foundry  is  in  two  sections  and  has  a  cai)acity  of 
pl-oducmg  500  tons  of  iron  and  80  tons  of  brass  per  year. It  is  located  in  its  own  building,  independent  of  the 
others.  This  is  constructed  of  brick,  covered  with  French 
tile,  and  has  an  area  of  5,600  sq.ft. 

Along  the  larger  section  of  the  building  runs  a  swing 
crane  of  5  tons'  capacity,  for  moving  tlie  ladles  of  molten iron  for  the  heavy  molds  and  large  pieces  made  in  this 
shop.    The  foundry  contains: 

4  furnaces  for  brass,  two  being  for  crucibles  of  265  lb  and two  for  220  lb. 
2  Roots  blowers. 
1  sand  mill. 

1  grinder  for  dressing-  casting. 
1  electric  motor  of  2,5  hp.,  which  drives  the  various  ma- chines. 

At  the  side  of  the  foundry  is  the  pattern  makers'  shop 
with  all  equipment  required.  Following  is  the  store- 

room for  models,  where  the  latter  are  carefully  arranged 
and  numbered,  so  that  they  may  be  found  easily  wiieii wanted. 

The  roundhouse  is  situated  behind  the  shops,  its  center 
being  in  the  axis  of  the  principal  building.  When  com- 

pleted, it  will  represent  a  complete  circle  with  a  diameter 
of  292  ft.,  divided  into  25  sec'tions.  All  will  be  provided 
with  cleaning  pits  for  the  machines  atrtl  tenders  about 
50  ft.  long;  two  of  the  sections  will  be  reserved  for 
entrances.  At  present  only  half  of  the  roundhouse,  with 
capacity  for  2(5  locomotives,  is  com]>leted,  this  being  tlie 
average  number  in  Campinas  during  the  night  at  the period  of  least  traflic. 

The  total  area  covered  by  the  various  buildings  of  the 
shops  and  their  annexes  is  divided  among  them  in  the 
following  proportion : 

„  Sq.Ft. 
Section  tor  locomotives        70  .ISO Section  for  car  and   wagons    75680 
Power  house    i'm'-. 
Foundry    I'^li 
Office  and  counting  house   '.'.'.'.'.'.  16's75 Roundhouse    20960 

Total       194,590 

erCent. 
36.3 

38.9 2.4 

2.9 
S.7 

10.8 

FIG.    1. 
vise  made)  in  sections  to  be  especially adapted  for  high  work 

'Jliere  were  too  few  pieces  to  warrant  the  expenditure  fo a  special  fixture. 
The  stationary  jaw  is  kept  in  alignment  with  the  table 

by  means  nf  a  key  fitted  to  its  base  and  to  the  table.  The 
locating  of  the  work  is  done  entirely  with  this  jaw,  as 
it  would  be  in  using  an  angle  plate.  The  stand,  which 
contains  the  nut  and  screw,  and  the  movable  jaw  serve 
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PIG.    2. 
DETAILS    AND    DIMENSIONS    OF    SECTIONAL VISE  PARTS 

100.0 

only  as  a  nieaiis  to  bind  tlie  work  to  the  stationary  jaw 
The  movable  jaw  can  be  set  at  an  angle,  or  blocking  or 
wedges  can  lie  introduced  between  the  work  and  the  mova- 

ble jaw  to  allow  its  face  to  conform  to  the  bearing  pre- 
sented to  it  by  the  work.  In  Fig.  2  are  given  the  details 

of  the  various  .sections  and  the  necessary  dimensions 
to  permit  duplication. 
A  vise  of  this  type  has  been  found  extremely  handy 

for  holding  a  number  of  pieces  of  thin  rolled  flat  steel, 
as  was  discovered  in  putting  through  a  large  amount  of this  work  in  planing  gages. 
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om Tool; 
By  IIobekt  Mawson 

SYNOPiSIlS — Some  jifjs   and   fixtures    emjjloi/ed 
in  the  manufacture  of  elements  used  on  vertical 
millers    are    shown  and    production     data    are 
presented. 

Ill  this  article  arc  illustratofl  some  further  tools  used 

hy  tlic  Becker  .Millinfr  Machine  Co.,  Hyde  Park,  Mass., 
in  the  production  of  its  line  of  vertical  millers. 

The  output  effected  hy  these  jijjs  lias  proved  satisfac- 
tory both  in  the  quality  of  the  work  and  in  the  time 

required. 

FI6.4 

F1G.8 

FIG.e 

JIGS  USED  IN  MANUFACTURING  MACHINE   TOOLS 

nG.9 

FIGS.   2  AND  2-A 
Operation — Drilling  carriage.  Fig.  1.  Tlie  milled  cassting 

ir;    placed    in    the   jig,    being    located    on    finished    surfaces. 
Holes  Machined — One  1%-in.  spot  drilled  and  reamed;  one 

I'/i-ln.  drilled;  two  H^-in.  drilled;  one  JS-in.  drilled;  one 
'/,M-ln.  drilled,  afterward  being  reamed  to  %  in.;  one  =='/M-in. 
drilled;  one  %-in.  drilled  for  /j  in.;  14  tap,  one  %-in.  drilled 
and  one  1,'s-in.  drilled. 

FIGS.  4  AND  4-A 
Operation — Milling  auxiliary  bearing,  Fig.  3.  The  rough 

casting  is  placed  on  height  pins  and  forced  against  a  steel 
locating  plate  with  a  strap. 

Surface  Machined— Base,   using  a  4-in.   cutter  operating  at 
170  r.p.m.  with  a  feed  of  0.06  in.  per  revolution. 

FIGS.   5  AND   S-A 
Operation — Boring  auxiliary  bearing.  Fig.  3.  The  casting 

is  located  on  pins  that  fit  into  holes  which  have  previously 
been  machined. 

FIGS.  6  AND  6-A 
Operation — Babbitting  auxiliary  bearing.  Fig.  3.     The  cast- 

ing is  located   on   two   pins  that   fit   into  previously   machined 
lioles  and  against  a  milled  shoulder  on  the  center  stud. 

FIGS.  S  AND  8-A 
Operation — Milling  feed  bracket,  Fig.  7.  The  casting  is 

placed  on  poppet  screws  that  are  set  to  hold  the  piece  at  the 
correct  height.  A  bar  is  placed  through  a  reamed  hole  to 
bring  the  piece  in  correct  alignment.  Straps  are  then  tight- 

ened on  the  casting  to  hold  it  in  position. 
Surface   Machined — Base,    using   an    S-in.    cutter    operating 

at  38  r.p.m.  with  a  feed  of  0.13  in.  per  revolution. 

FIGS.  9  AND  9-A Operation — Drilling  feed  bracket.  Fig.  7.  The  rough  cast- 
ing is  placed  on  height  pins  and  held  in  position  with  straps 

as  shown. 

Holes  Machined — Four  ^/«-in.  drilled;  two  %-in.  drilled; 
two  Hi -in.  reamed;  two  1-in.  reamed  and  two  1,", -in.  reamed. 
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tH£  !^£QUIffED  FOfl  OPERATION  WHEN 
SPECIAL  TOOLS  WEffE  USED 

—fA^4  flours 

■    B'5  Hours  %& 

Q-riME  REQUIRED  FOR  OPERATION  WHEN  _ 

TOOL  DESCRIBED  IS  USED 

eosHiNes  u3£/> .    V  Guioim  tools  are  blackened,  all  j/g  and  ///raw  bodies  are  cast  /ffON.  straps  Am 

;.;^>:A^?g;-:, 

DETAILS  OF  JIGS  USED  IN  MACHINE-TOOL  MANUFACTURE 
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A  Fe^^  Jags  of  UEtii^e2°ssil 

By  a.  E.  DeKuzelewski 

The  increased  demand  for  machine  tools,  especially 
lathes,  has  changed  conditions  in  the  tool-manufacturing 
plant  in  regard  to  tool  and  jig  equijHnent.  In  some 
plants,  where  no  jigs  at  all  were  used  for  years  and 
the  work  was  done  by  laying  out,  one  now  can  notice 
how  elaborate  labor-saving  appliances  are  being  built  and 
used. 

Among  the  jigs  l)uilt  recently  at  the  plant  of  the 
R.  K.  LeBlond  Machine  Tool  Co.,  there  are  a  few  that 

PIG.  1 FIG.  4 

Pig.  1 — CoUar  to  be  driUed.     Fig.  4 — Thrust  collar  with  milled 
oil  grooves 

particularly  command  attention  because  of  the  fact  that 
they  are  used  on  jobs  hardly  ever  jigged  before  in  a 
similar  way. 

It  has  been  a  source  of  constant  argument  among 
designers  of  jigs  whether  it  was  possible  to  construct  a 
universal  jig  to  perform  machining  operations  on  a 
number  of  details  of  the  same  shape,  the  sizes  being 

different.  As  a  rule  the  answer  was  negative — a  universal 
jig  was  too  much  of  an  intricate  mechanism  to  insure 
accuracy,  and  as  a  rule  would  be  too  expensive  and 
difficult  to  adjust.  While  this  is  true  in  most  cases, 
there  are  certain  operations  where  the  contrary  can  be 
proved.  I  will  .show  this  by  describing  a  few  jigs  that 
were  designed  and  built  recently. 

A  Jig  for  Drilling  Collars 

About  fifty  different  sizes  of  collars,  made  of  cast 
iron,  as  shown  in  Fig.  1,  were  to  be  drilled.  The 
outside  diameter,  inside  thread  and  width  are  variable. 
Holes  were  drilled  and  tapped  for  the  setscrew  as  well 
as  two  holes  for  the  spanner  wrench  (placed  at  an  angle 
of  120  deg.  from  the  setscrew  hole  and  not  shown  on 
drawing)  which  remain  the  same. 

For  performing  the  drilling  and  tapping  operations 
the  jig  shown  in  Fig.  2  was  used.  The  jig  consists 
of  a  standard  10-in.  universal  chuck  mounted  suitably 
on  a  solid  angle  plate  so  that  it  can  revolve.  The  band 
A  locks  the  check  in  one  of  the  three  positions  corre- 

sponding to  the  holes  to  be  drilled  in  the  collar.  The 
jaws  of  the  chuck  project  but  a  fraction  of  an  inch  over 
the  face  of  the  chuck  and  have  three  recesses. 

Block  B,  which  is  bored  to  receive  the  drill  bushing, 
fits  into  one  of  these  recesses.  Then  by  fastening  the 
block  with  the  bushing  into  the  next  recess  the  jig  will 
take  a  collar  of  a  larger  diameter.  Back  of  the  collar 
to  be  drilled  is  a  spider  with  three  arms  which  has  a 
motion  on  the  center  line  of  the  chuck  and  is  adjusted 
by  means  of  a  screw  from  the  back  of  the  jig.  This 
spider  regulates  the  distance  between  the  drilled  hole  and 
the  face  of  the  collar  by  changing  the  drill  bushing, 
which  is  removable.  It  is  also  possible  to  drill  holes 
of  different  sizes. 

This  jig  has  been  giving  satisfaction  and  takes  care 
of  large  quantities  of  about  fifty  different  sizes  of  collars, 
some  as  large  as  6  in.  in  outside  diameter,  and  leaves 
little  opportunity  for  improvement. 

Gear-Blank  Drilling  Jig 

The  jig  for  drilling  the  gear  blank  is  shown  in  Fig.  3. 
These  blanks  come  in  different  sizes  from  5  in.  up  to 
10  in.  in  outside  diameter,  about  twelve  different  sizes 

in  all.  The  jig  consists  of  a  universal  three-jawed  scroll 
chuck  mounted  on  a  heavy  base  plate  A.  The  jig  plate 
proper  B  swings  on  the  center  of  the  right-hand  support- 

ing column  in  order  to  facilitate  the  loading  of  the  gear 
blank.  The  swinging  of  a  jig  plate,  containing  a  drill 
bushing,  is  as  a  matter  of  fact  an  objectionable  feature. 
Tliis  has  been  overcome  by  arranging  the  screw  C  to  fit 
into  a  conical  recess  when  the  jig  plate  is  in  the  right 
relation  to  the  center  of  the  chuck.  The  design  is 
made  to  lock  the  chuck  %  in.  away  from  center,  the 
result  being  that  the  conical  end  would  invariably  drive 
it  back  home. 

It  will  be  noticed  that  the  jig  plate  has  six  bushings, 
to  accommodate  both  small  and  large  blanks. 

A  Fi.xTURE  FOR  Milling  Oil  Groove 
IN  Thrust  Collar.s 

The  last  example  shown  is  a  fixture  for  milling  oil 
grooves  in  thrust  collars.  The  thrust  collars,  Fig.  4, 
come  in  various  sizes  from  1%  up  to  6  in.  in  outside 
diameter.  Each  collar  has  two  grooves  on  each  side, 

which  are  not  supposed  to  run  out  but' stop  about  ̂ ^  in. 

FIG.  2 FIG.  3 FIG.  5 

Fig.  2 — Jig  used  for  the  collars.     Fig.  3 — Jig  for  gear  blanks. 
Fig.   5 — Universal    three-Jawed   chucli 

from  the  outside  edge.  The  depth  of  the  grooves  should 
also  be  maintained  closely  becau.se  of  the  small  width 
of  the  collar.  In  order  to  avoid  the  raising  and  lowering 

of  the  milling-machine  table  the  bottom  of  the  groove 
runs  at  an  angle  to  the  face. 

A  universal  three-jawed  chuck.  Fig.  5,  is  mounted  on 
a  base  B  which  can  be  adju.sted  to  any  angle  smaller 
than  20  deg.  in  relation  to  the  base  plate  C  which  is 
fastened  to  the  milling-machine  table.  At  D  is  shown 
the  end  of  a  groove  which  forms  the  part  of  a  circle;  a 
screw  fitted  in  this  groove  securely  clamps  the  upper 
base  with  the  chuck  at  any  desired  angle:  the  handle  E 
locks  the  chuck  in  four  positions.  The  thrust  collar 
.shown  is  being  held  by  the  inside,  which  is  not  always 
the  ca.se;  the  small  collars  are  being  held  by  the  outside, 
the  jaws  being  reversible.  After  the  collar  is  chucked, 
the  table  is  advanced  and  the  milling  cutter  passes  the 
first  half  of  the  collar  and  cuts  into  the  second  up  to  a 
stop.  The  table  is  then  run  back  and.  indexing  around 
180  deg.,  is  started  again. 

By  using  this  method  the  groove  is  machined  without 
raising  or  lowering  the  table. 
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)tore]}ieepiinig  iim  tha 'imlmidtoT^ 

T^pewritler  FJaffiite 
By  L.  F.  Alfokd 

SYNOPSIS— The  principles,  a  little  of  the 
philosophy,  and  f:ome  of  the  rules  of  the  store- 
keepiny  system  now  in  use  in  the  plants  of  the 
Remington  Typewriter  Co.  These  methods  have 
been  put  into  force  during  the  installation  of 
scientific  mnnagement,  and  with  the  counsel  and 

adv-ice  of  II.  L.  Gantt. 

The  article  beginning  on  p.  457  briefly  sketched  the 
results  of  the  installation  of  scientific  management  in 
the  four  principal  plants  of  the  Remington  Typewriter 
Co.  and  outlined  the  attitude  of  the  management  of  the 
company  toward  the  employees.  In  order  to  show  the 
reasons  for  some  of  tlie  work  that  lias  been  done  and 

v^ORDtR  NO. SYMBOL 

s 
DESCRIPTION 

(^) 
^'>— -^tOCATION    A s 

H£QN.     NO. DATE     DUE ** 
AT. 

OROC^tED 

N^  AS* ORDER  TAG 

FIG.  1.     FORM  OF  ORDER  TAG 

the  principles  that  govern  the  important  features  of  the 
system  as  now  installed  and  in  use,  this  article  and  two 

others  that  will  follow  will  take  up  storekeeping,  time- 
keeping, labor  and  production  control,  and  task-and-bonus 

work.  This  one  will  be  devoted  to  storekeeping,  and, 
as  outlined  in  the  previously  mentioned  article,  but  few 
details  will  be  shown.  On  the  contrary,  the  practical 
reasons  for  and  principles  of  storekeeping  will  l)e  given. 

The  Pkime  Functions  of  Stokekeeping 

Mr.  Oantt  puts  the  four  prime  functions  of  store- 
keeping  as  follows : 

1.  To  have  on  hand,  when  wanted,  all  material  needed. 
2.  To  see  that  all  material  not  needed  is  disposed  of. 
3.  To  safeguard  all  materials  not  issued  to  some  special 

order. 

4.  To  keep  in  the  manufacturing  office  an  exact  balance 
of  material  on  hand  and  on  order. 

These  functions  are  so  plainly  stated  that  wlien  read 
they  almost  seein  obvious ;  for  that  very  reason  there  is 
a  danger  that  the  practical  truths  behind  them  may  not 
be  seen  by  the  reader.  To  understand  what  carrying 
out  these  functions  means  in  the  Remington  plants  (or 

might  mean  in  any  machin(!-building  ))lant),  one  must 
appreciate  the  losses,  wastes  and  delays  that  they  prevent. 

Many  important  things  are  accomplislied  if  the  store- 
keeping  system  functions  as  it  should;  that  is,  if  it  does 
what  it  is  expected  to  do. 

Each  one  of  these  storekeeping  functions  is  founded 
on  wisdom   of  the  most  practical    sort.     It  used  to  be 

common  to  speak  of  far-sighted,  careful,  planning  men 

as  "forehanded."  The  first  storekeeping  function  is  the 
function  of  forehandedness.  If  projjerly  carried  out,  il 
eliminates  the  costly  delays  that  come  from  a  lack  of 
materials,  supplies  and  tools. 

FrnsT  Function — To  Have  What  Is-  Wanted  When 
It  Is  Wanted 

No  one  can  quarrel  with  the  plain  statement  that 
if  work  is  to  go  forward  in  an  orderly,  expeditious 
manner,  everything  needed  to  do  it  must  be  on  hand 
as  soon  as  it  is  wanted.  If  work  is  to  be  started  on  a 
lot  of  castings  at  7  a.m.  on  the  fifteenth  of  the  month, 
those  eastings  must  be  on  hand  on  that  day  and  at  that 
hour.  If  a  machine  must  be  shipped  at  noon  on  Saturday, 
and  if  it  takes  two  days  to  set  it  up,  the  parts  must 
be  ready  for  the  erecting  man  by  noon  on  Thursday. 
If  a  lot  of  forgings  are  to  be  drilled  on  Wednesday,  and 
if  there  is  a  'V„j-in.  hole  so  located  that  an  extension 
iliill  is  needed  for  the  job,  that  drill  must  be  procured 
and  be  ready  for  use  when  Wednesday  comes.  If  a  lot 
of  machines  are  to  be  boxed  for  foreign  shipment  during 
Tuesday  afternoon  in  order  to  catch  a  freight  shipment 
and  be  in  New  York  City  for  a  steamer  sailing  on 
Saturday  of  the  same  week,  the  packing  boxes,  tarred 
jiaper  for  their  lining  and  slushing  compounds  for  the 
bright  parts  must  all  be  on  hand  and  ready  when  the 
shipping-room  crew  starts  at  work  after  dinner  on  Tues- 

day.    Such  things  are  just  homely  truths. 
The  work  of  having  all  these  things  on  hand  and 

ready  when  wanted  is  the  first  function  of  the  store- 
keeping  department.  If  it  is  not  performed  in  a  proper 
manner,  the  jobs  in  the  shop  cannot  be  started  when 
they  should  be  for  lack  of  material  or  tools  or  supplies; 
machines  cannot  be  .set  up  for  shipment  to  meet  promised 
date  of  delivery;  and  efforts  will  be  made  to  get  stuff 
in  a  huriy,  taking  executive  time  and  force,  piling  up 
extra  charges  for  telegrams  and  tracers,  express  instead 
of  freight  bills  and  through  it  all  a  feeling  of  confusion, 
helplessness  and  loss  of  control.  There  is  a  common, 

oft-repeated  saying,  "A  bird  in  the  hand  is  worth  two 
in  the  bush."  This  can  be  paraphrased  for  the  shop 
by  saying,  "When  wanted,  a  carload  of  steel  in  the  store- 

room is  worth  a  dozen  on  the  road ;  and  a  dozen  castings 

in  stock  arc  worth  a  hundred  in  the  other  fellow's 

foundry." The  evil  results  of  not  having  parts  on  hand  when 
needed  for  assend)ling  show  up  perhaps  more  monstrously 
than  any  others.     What  does  a  manager  think  of  himself 
and  his  own  methods  if  an  important  machine  is  held 

up    in    the   erecting   shop   because   some   petty   two-   o 
three-cent  pin  or  screw  or  washer  or  nut  is  not  on  hand 
Such  an  incident  ought  to  produce  more  hard  tliinkii 
Hum    it   does.      To   picture   the   dire   consequences    th 
may  flow  from  such  little  lacks,  one  has  but  to  reea 

tiie  tragedy  in  the  old  proverb  which  says,  "For  wa; 
of   a  nail   the  shoe  was   lost;   for  want  of   a   shoe  tht 

horse  was  lost,"  and   then  goes  on   to   tell  of  tlie  loss 
of  tlie  messenger,  the  battle  and  finally  the  nation. 
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The  wisdom  of  tliis  first  function  of  storekeeping  comes 
from  the  practical  side  of  things.  Plan  your  work  so 

tliat  you  will  have  on  hand  when  you  want  it  all  the 
material  that  you  need. 

Second  Function — Disposal  of  TJnneeded  Material 

If  you  have  on  hand  any  material  that  is  not  needed, 

the  time  to  dispose  of  it  is  at  once.  In  all  probability 
it  will  never  be  worth  any  more  than  it  is  at  the  moment 
when  you  find  out  that  you  do  not  want  it. 

There  is  a  thrifty  Scotch  saying  to  the  effect,  "Keep 

a  thing  seven  years  and  you  will  find  use  for  it."  The 
length  of  time  mentioned  in  this  wise  saw  is  pretty  long — 
seven  years.  Storekeeping,  like  all  other  work,  costs 
money.  Storage  is  an  expense.  The  princi])le  of  economy 
is  to  free  the  shop  of  every  bit  of  material  tliat  is  not 
needed,  as  soon  as  its  condition  is  known.  Machines  and 

machine  parts  depreciate  in  value  more  rapidly  from 
obsolescence  than  from  anything  else.  It  is  a  more 

bitter  enemy  of  value  than  rust  and  corrosion.  It  may 

act  swiftly — as  overnight.  So  the  only  way  to  gain  the 
greatest  degree  of  economy  is  not  to  wait  for  the  effect 

of  inevitable  obsolescence,  but  to  dispose  of  all  un- 
needed  material  at  once.  This  practice  gets  all  the  value 

possible  out  of  depreciating  material  and  aids  in  keeping 
down  to  a  minimum  the  expenses  and  perplexities  of 

storekeeping  and  storage.  So  there  is  a  wealth  of 

practical  wisdom  in  this  second  function  of  storekeeping. 

Third  and  Fouhtti  Functions — Safkouaisdinc 

Materials  and  Keepi.vg  Store  Ralani'E 

The  third  function  is  merely  that  of  locking  the  barn 

before  the  horse  is  stolen  or  strays  away.  Such  safe- 
guarding is  more  necessary  as  a  check  on  waste  than 

to  stop  pilfering.  Mr.  Gantt  believes  that  the  money  lost 
through  wastage  of  material  in  a  machine  shop  tliat  has 

no  proper  storekeeping  system  is  greater  in  dollars  and 
cents  than  the  waste  from  idleness  on  the  part  of  the 
workmen. 

"Knowledge  is  power"  is  a  general  truth.  "Knowledge 
gives  control"  is  a  sho]>mauagement  truth.  To  be  fore- 

handed, to  have  material  on  hand  when  it  is  wanted, 
it  is  necessary  to  know  at  all  times  what  is  on  hand  and 
order  far  enough  in  advance  so  that  there  will  be  no 

shortage.  To  do  this,  someone  must  always  know  what 
is  on  hand  and  must  receive  due  warning  when  any 

particular  kind  of  material  or  supply  is  running  low. 

The  way  this  is  done  is  by  keeping  a  balance-of-stores 
record.  This  is  merely  a  running  inventory  which  shows 
the  additions  to  and  withdrawals  from  stock  and  gives 
a  balance  after  every  transaction. 

This  detail  of  the  system  is  merely  substituting  an 

orderly  procedure  for  something  that  otherwise  woiild 
have  to  be  done  in  a  haj)liazard,  confused  manner.  Of 

course,  it  is  possible  to  send  somebody  into  the  shop, 
to  chase  around  and  try  to  find  out  just  how  much  of 

any  particular  kind  of  material  is  in  storage  and  to 
hope  against  hope  that  the  re))ort  will  be  somewhere 
near  the  truth.  But  this  far  too  common  method  has 

no  element  of  accuracy  or  certainty.  It  is  therefore 
nothing  but  a  bit  of  practical  wisdom  to  estal)lish  and 
maintain  records  that  give  an  exact  account  of  all 
materials  on  hand  and  on  order.  The  fourth  function 

of  storekeeping — keeping  exact  balance  of  stores — must 
be  performed,  if  the  first  is  to  be  pro]ierly  carried  out. 

As  a  further  help  in  appreciating  the  importance  of 

the  storekceijing  functions  a  few  of  the  rules  and  in- 
structions from  the  Remington  plants  will  lx>  given. 

These  are  not  com])lete  and  are  not  presented  here  with, 

the  thought  that  by  following  them  a  perfect  system  of 
storekeeping  will  be  developed,  but  merely  to  help  in 
understanding  the  principles  and  reasons  that  have  gone 
before.  In  order  that  the  four  prime  storekeeping 

functions  may  be  satisfactorily  performed,  the  store- 
keeper must  be  made  the  custodian  of  all  material  not 

actually  issued  to  the  shop  on  order  and  must  strictly 
observe  the  following  rules: 

EULES    OF    THE    STOREKEEPING    SYSTEM 

Rule  1 — Separation  of  orders — order  tags :  All  material 
received  on  one  order  nnist  be  kept  by  itself  and  must 

be  tagged  with  an  order  tag  properly  filled  out.  Fig.  1 
gives  the  form  of  order  tag. 

Rule  2 — Bin  laliel:  Each  bin  or  receptacle  holding 
material  must  bear  a  bin  label  properly  filled  out.  See 
Fig.  2  for  the  form. 

Rule  3 — Physical  separation  of  "order  point."  By 
order  point  is  meant  the  minimum  amount  of  material 

that  will  satisfy  all  needs  during  the  period  required 
to  order  and  procure,  or  manufacture,  a  new  lot.  As 
soon  as  all  but  this  minimum  amount  has  been  used  a 

new  order  mu.st  be  issued.  The  new  lot  is  physically 
separated  from  the  other  lots  and  is  never  touched  until 

OROCR  POINT        AMT.  TO  ORDCR     TIME  rOR  DCLIVCRT  UNIT 

BIN  LABEL 

KI(3.    2.     FORM    OF   LABEL    FOR    MATERIAL    BLNS 

all  the  others  are  gone.  The  requirement  that  all  of 

an  old  lot  must  be  issued  before  any  can  \k'  taken  from 
a  new  lot  insures  that  the  older  pieces  will  always  be 

used  up  and  provides  means  to  correct  the  balance  cards 
at  the  end  of  every  order. 

Rule  4 — Receipt  and  issue  slips:  A  receipt  slip  de- 

signed to  suit  the  needs  must  be  sent  to  the  balance-of- 
stores  clerk  by  the  storekeeper  for  all  material  received. 
An  issue  slip.  Fig.  3,  must  l)e  received  by  the  storekeeper 
and  sent  to  the  i)alancc-of-stores  clerk  for  all  material 
issued.  When  the  last  of  a  lot  is  issued,  the  order  tag 

is  sent  in  with  the  stores-issue  slip.  The  check  tluis 
afforded  enables  the  balance-of-stores  clerk  to  check  his 

cards  frequently  and  insures  that  the  inventory  furnished 

by  them  is  substantially  correct.  In  fact,  exjierience 
has  proved  that  inventories  taken  from  such  cards  arc 
more  accurate  than  any  ))hysical  inventory. 

Rule  5 — "Ordered"  signal :  Wlien  the  order  point  is 
reached,  the  storekee]wr  must  place  a  requisition  for  a 

new  lot  and  display  the  ordered  signal  (usually  a  red 
card)  on  the  bin.  If  the  material  is  delivered  on  a 

schedule  and  not  carried  in  quantity  in  stores,  the 

storekeeper  will  place  a  requisition  when  the  amount 
still  due  has  reached  the  order  point.  If  for  any  reason 
an   order  is   placed   before  the   order  point    is   reached. 
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the  storekeeper  on  notifieation  will  display  the  ordered 
fiifjnal. 

The  general  instructions  for  carrying  out  the  four 
functions  are  as  follows: 

First  Function — Procuring  materials :  If  the  material 
is  of  such  a  nature  as  may  be  advantageously  purchased 
in  manufacturing  quantity  and  kept  in  stores  for  use,  the 
order  should  be  ])!aced  when  the  order  point  is  reached. 

If,  however,  the  material  cannot  be  advantageously 

stored,  but  is  preferably  delivered  at  a  rate  corresponding 
to  the  rate  of  consumi)tion,  a  new  order  is  placed  when 
the  amount  still  to  be  delivered  has  fallen  to  the  order 

point  as  shown  on  the  balance-of-stores  cards. 
Second  Function — Disposing  of  materials:  At  the 

time  of  taking  an  inventory  the  balance  cards  for  any 

material  which  has  not  been  used  since  the  la.'^t  inventory 
must  be  thrown  out  and  the  disposal  of  the  material 

passed  upon  by  the  proper  executives.  By  this  means 
ob.solete  and  questionable  material  is  held  down  to  a 
minimum  quantity.  Once  a  year  all  of  the  inactive 
material  is  considered  by  some  competent  authority  and 

either  sent  back  to  stores,  scrapped  or  otherwise  dis- 
posed of. 

Third  Function — Accounting  for  material :  To  carry 
out  this  function  it  is  only  necessary  to  observe  carefully 

STORES  SYMBOL CHARGE  TO  OROCR  NO. 

QUANTITY 
UNIT         I  TOTAL  WEIGHT 

I 

  I   L»«. 

UNIT   VALUE  TOTAL  VALUE 

DESCRIPTION 

STOREKEEPER 

PLCASC   issue   ABOVC    TO_ 

A_S 
MONTH DAY 

YKAW 

191 

BIONCO   BY   MAN   TO   WHOM     STORCfl    ARK     IS>U*0  _ 

CNTCRCO   IN 

ITORU    BALANCE 

AO  ACCT 

STOnCS  OEBCniBCO  ABOVt    HAVE   BCCN    IBSUED 

STOB£S  ISSUE 

PIG.  3.    FORM  OP  MATERIAL-ISSUE  SLIP 

the  rules  regarding  receipts,  issues  and  cheeking  by  means 

of  the  returned-order  tag. 
Fourth  Function — Knowledge  of  material  available: 

To  carry  out  this  function  properly  it  is  only  necessary 
to  perform  the  third  function  carefully. 

Classification  of  Matkiu.vl  Stokes — Storeroom 
Indication  of  Order  Points 

Material  kept  in  the  storeroom  is  of  three  general 

kinds — stores;  worked  materials;  finished  parts  or  finished 
machines.     These  may  be  defined  as  follows: 

Stores  are  purchased  materials  or  material  on  which 
the  shop  has  done  no  work.  Worked  material  is  material 

on  which  some  work  has  been  done,  but  which  is  as  yet 
unfinished.      Finished    parts    or    finished    machines    are 

material  on  which  no  more  work  is  to  be  done  and  which 

is  ready  for  assembling  or  shipment.  This  kind  of 
material  is  called  stock. 

The  storeroom  itself  is  provided  with  interchangeable 
bins  of  different  sizes  and  movable  racks  for  holding  the 

bins.  So  far  as  possible  all  special  racks  and  all  oth^r 
appliances  for  storing  material  are  made  removable  and 
in  interchangeable  units. 

As  the  order  point  is  the  minimum  amount  of  material 
that  may  be  needed  while  a  new  supply  is  being  provided, 
it  is  necessary  definitely  to  separate  this  quantity  pliysical- 
ly  from  all  other  material  of  the  same  kind.  The 

separation  may  be  accomplished  in  a  number  of  different 
ways,  of  which  the  following  are  a  few: 

The  amount  constituting  the  order  point  may  be  con- 
tained in  a  S7nall  box,  bag  or  envelope  of  a  proper  and 

convenient  size,  placed  in  and  left  at  the  rear  of  the  bin 
until  the  remainder  of  the  material  in  that  bin  has  been 

issued.  The  container — box,  bag  or  envelope — should 
be  marked  or  indicated  by  a  red  signal. 

When  heavy  or  bulky  material  is  stacked,  a  red  dividing 
board  is  often  conveniently  placed  above  the  order  point 
and  thus  becomes  the  physical  representation  of  that 

])oint. When  drill  rods  and  stores  of  a  like  nature  are  kept 

in  special  racks,  the  quantity  representing  the  order  point 
is  often  conveniently  banded  or  tied  together  with  a  red 

tape.  This  serves  to  separate  it  from  the  rest  of  the 
material  of  its  kind,  and  it  is  not  disturbed  until  the 
remainder  of  the  material  has  been  issued. 

It  is  not  difficult  to  devise  other  methods  to  suit 

special  demands.  A  preceding  article,  printed  on  ])age 
309,  on  the  toolroom  system  of  the  Smith  Premier  Works 

of  the  Remington  Typewriter  Co.  shows  some  of  the 
devices  u.sed  in  the  toolroom  to  bring  about  this  physical 

separation  of  the  material  constituting  the  order  point 
from  the  rest  of  its  kind.  Similar  methods  are  used 

in  the  four  Remington  factories  for  all  clas.ses  of  stores, 

including  raw  materials,  supplies,  semifinished  and  fin- 
ished parts. 

Supply  Stations  for  Small  Stores  and 
Classes  of  Storage 

It  is  often  necessary  to  issue  small  stores,  such  as 

nails,  screws  and  the  like,  in  very  small  lots.  The  cost 
of  making  out  store-issue  cards  and  the  clerical  work 
connected  with  the  keeping  of  proper  records  in  such 
cases  may  be  more  than  the  value  of  the  small  stores 
issued.  It  is  desirable,  therefore,  to  have  means  for 

is.suing  such  stores  without  doing  the  clerical  work  needed 

to  kec])  balances  and  records,  as  in  the  case  of  larger  pieces 
and  more  important  stores. 

The  way  this  is  accomplished  is  to  have  in  each  de- 
l)artment  a  small  rack  that  holds  a  limited  quantity  of 
each  of  the  various  small  stores  usually  called  for  in 

that  department.  The  stores  in  this  rack  may  be  given 

to  the  workmen  without  writing  store-issue  cards,  the 
racks  being  replenished  from  time  to  time  by  drawing 
stores  from  tlie  storeroom  on  store-issue  cards  and 

charging  them  directly  to  the  proper  expense  account  of 
that  department.  This  rack  is  under  the  charge  of  the 

general  storekeejjer,  who  sees  that  its  use  is  restricted 
to  the  purpose  for  which  it  was  establishwl  and  that  it 
is  not  allowed  to  become  a  general  means  of  issuing 
stores. 
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By  Sidxky  Diamant* 

The  unprecedented  demand  for  the  immediate  produc- 
tion of  tools,  jigs  and  fixtures,  gages,  dies  and  niacliincd 

articles  requiring  the  closest  tolerances  to  which  first- 

class  toolmakers  are  accustomed  to  work,  has  resulted  in 

a  correspondingly  heavy  demand  for  the  simultaneous  use 
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Production  Period  in  Weeks  and  Doily  Divisions 

GRAPHICAL  PRODUCTION  SCHF5DULE 

of  all  the  machines  of  a  given  ef|uipment.  Fpon  receipt 
of  a  proposed  order  the  estimate  should  include,  in  addi- 

tion to  the  contract  price,  a  reliable  statement  as  to  the 

anticipated  interval  between  the  receipt  of  the  order  and 
the  date  of  completion  of  the  finished  product. 

Tlie  present  article  deals  with  a  given  contract  expressed 

in  man-hours,  and  that  part  of  a  plant  equipment  avail- 
able for  performing  services  as  subsequently  noted,  and 

all  deals  with  the  time  element  rather  Ihan  the  cost  of 

production,  exce))t  that  in  each  case  the  machine  most 

economically  suited  to  carry  out  any  particular  operation 
is  utilized  to  its  utmost  capacity  in  performing  the  work. 

Upon  receipt  of  the  drawings  setting  forth  the  require- 
ments as  to  material,  dimensions,  tolerances  and  finish, 

an  estimate  is  made  indicating  the  time  and  the  machines 

required  for  making  any  special  tools  or  jigs  necessary,  as 
well  as  the  time  and  machines  needed  for  each  operation 
in  the  production  of  parts.  The  chart  shows  these  results 

at  a  glance.  The  example  selected  is  an  order  for  a  screw- 

machine  job.  'i  he  various  parts  to  be  made  are  numbered 
and  the  several  machines  necessary  in  their  nuuiufac- 
ture  are  grouped  as  shown. 

The  time  consumed  in  the  making  of  ])atterns,  castings 
and  procuring  materials  must  be  considered.  An  estimate 

should  be  obtained  from  the  ])attern  maker  and  foundry 
as  to  best  dates  for  anticipated  deliveries  of  their  part 

of  the  work,  encouraging  a  frank  statement  as  to  siK-h 
delivery  dates. 

The  preparation  interval  required  to  obtain  materials 

may  be  gra])hically  indicated  as  ])rece(ling  the  actual 
interval  representing  the  duration  of  labor.  The  arith- 

metical sum  of  labor  intervals  re(|uired  for  all  tlie  opera- 
tions on  the  various  machines  is  not  a  true  stat<'iuent  of 

the  total  labor  interval,  because  of  various  operations  on 

several  subdivisions  of  the  one  general  order.  This  is  espe- 
cially true  in  a  plant  with  a  modern  and  flexible  equip- 

ment. As  soon  as  one  operation  is  complete  on  a  suffi- 
cient quantity  of  a  particular  article,  the  next  machine  is 

put  to  work  immediately  without  waiting  for  the  comple- 
tion of  the  first  operation  for  the  entire  quantity.  Fur- 

thermore, as  soon  as  a  particular  part  is  completed,  the 

•President,  De  Mant  Tool  and  Machine  Co.,  Inc..  New  York City. 

machine  is  transferred  to  another  part  of  the  general order. 

In  the  chart  shown,  the  time  elements,  expressed  in 
weeks  and  daily  divisions  of  same,  are  extended  horizon- 

tally as  absci.ssas.  The  divisions  of  the  general  contract, 
into  parts,  operations  and  machines  are  shown  on  horizon- 

tal lines;  starting  the  production,  for  convenience,  along 
an  upper  line  and  depicting  progress  toward  the  right. 

For  example,  part  No.  Cll,  perfoi-med  by  a  No.  00  Brown 
&  Sharpe  automatic  screw  machine,  is  carried  along  for 
five  weeks  from  the  date  of  starting,  while  part  No.  G12, 
performed  by  a  li/4-in.  Cleveland  automatic,  is  carried 
along  foi-  seven  weeks  from  the  same  ilate.  After  three 
and  one-half  weeks  from  the  date  of  starting,  there  has 
accumulated  a  sufficient  quantity  of  partly  completed 
work  constituting  a  portion  of  part  No.  ()12,  to  warrant 
the  transfer  to  bench  haiuls  of  such  uncompleted  work. 
This  is  now  carried  along  simultaneously  with  the  re- 

mainder of  the  woi'k  being  ])erformed  by  tlie  IVi-in. 
Cleveland  automatic,  so  that  machine  work  and  hand  work 

oil  part  \o.  (il2  are  finished  after  .seven  weeks  from  the 

date  of  starting.  Labor  on  part  No.  G13,  which  retpiires 

the  same  machine  as  was  utilized  for  woi-k  on  part  No.  (ill. 
may  be  applied  at  the  end  of  the  fifth  week. 

This  i)rocess  is  extended  to  coiiij)rise  all  the  subdivisions 

of  the  general  contract  and  affords  a  graphical  means  of 

observing  how  the  various  i)arts  of  the  work  lap  over  one 
another  by  the  application  of  simultaneous  labor  on  these 

l)art.s,  and  accordingly  the  writer  refers  to  this  as  a  la]) 
method  of  estimating  a  production  .schedule. 

If,  for  some  reason,  only  a  part  of  Uie  general  contract 

is  to  be  executed,  then  by  the  omission  of  certain  opera- 
tions the  active  divisions  of  the  original  contract  are  re- 

grouped, noting  the  progressive  availability  of  machines 
and  the  lapping  of  labor  where  possible,  to  obtain  a  new 

pi-oduction  .schedule. 

Tool  T-p^w  fos*  tS^e  LatHe 
By  11.  W.  DicKHUT 

The  accompanying  illustration  shows  a  tool  tray  which 

is  proving  satisfactory  in  the  machine  shop  of  the  Holt 
Manufacturing  Co.  It  is  fa.stened  on  the  rear  T-slot 
of  the  lathe  carriage.     As  it  moves  along  with  the  cut 

TOOL  TR.W  FOR  THE  I-ATHE 

the  calipers  and  micrometers  arc  always  in  a  handy 
position  in  relation  to  the  cut.  Tlie  dimensions  given 
seem  to  be  about  ritrht. 
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'atftermi  Ma\Min\E'  for  DrafHsmeim By  a.  SPALDiisfG 

SYiXOPSlS — The  inlention  of  this  article  is  not 
to  prescribe  hard  and  fast.rules  for  pattern  makers. 
The  proper  methods  to  lie  pursued  can  only  he 

gained  by  actual  pattern-making  and  foundry 
experience.  The  present  purpose  is  to  point  out 
the  general  principles  that,  kept  in  mind,  will  be 
the  means  of  avoiding  complications. 

Among  the  requirements  an  efficient  draftsman  should 

possess  is  a  knowledge  of  the  principles  of  pattern  making, 
which,  in  turn,  involves  an  understanding  of  the  manner 
in  which  patterns  are  used  and  handled  in  the  foundry. 

'^0' 

^ 
[ 

FiG.I riG.3 
^ 

f.  '       f  Pattern      .i^ 

at,  if  necessary,  a  sacrifice  of  metal.  This  may  be  done 
in  the  cases  of  iron  and  steel  castings  where,  owing  to  the 

low  metal  cost,  the  addition  of  a  few  pounds  of  metal  will 
be  found  a  paying  investment,  compared  with  the  extra 
expense  which  may  otherwise  be  necessary  in  pattern 

making  and  molding.  On  the  other  hand  in  order  to 

save  metal,  realize  the  desired  lightness  and  facilitate 
machining,  large  quantities  of  castings  may  justify 

greater  expense  in  pattern  making  and  molding,  for  in 
such  cases  it  is  clearly  seen  that  these  points  may  then  be 

of  primary  importance. 
The  foregoing  remarks  bring  us  to  the  conclusion  that 

in  order  to  design  to  the  advantage  of  pattern  shop, 

FIG.  5 

& -^'  Loose  Piece  removed 

ri6.7 

WF^^^^^^^??^^^?r^-?^^^^?^?'^^^f^iT^!^'7f^T^^: 

no.E 
no.4 F16,6 

^ 

FIG. 9 End  View  of  Piece 

FIG.I5 

FIG.II 

Complete  Mold 

'  FIG.I4 

Segmental Pattern 

FIG  16 

FIC.I7 

FIGC 

^  Core  Prints  on  Pattern 
F1G.I8 

'JSa 

PartUnt 

ri6i9 

jA    J   ,  -  1-     Vs ;  :,.^^jf^  ̂ ise^ 

Core 

Chapie 
77^  r^i7 

FIG.I5 

EXAMPLES  SHOWING  THE  BASIC  PRINCIPLES  OF   PATTERN  MAKING 

ri&20 

Without  such  information  a  draftsman  is  certain  to  create 

unnecessary  ex])eiise  when  his  designs  are  reproduced  in 
patterns  and  ca.stings.  On  the  other  hand,  an  intelligent 

analysis  of  each  piece  to  be  cast,  with  duo  ('(insideration 
for  the  number  to  be  made,  may  result  in  a  considerable 

saving  in  the  cost  of  both  pattern  and  molding. 
The  number  of  castings  to  be  made  from  any  given 

pattern  plays  an  important  i)art  in  the  determination  of 
the  proper  method  to  adopt.  In  other  words,  patterns 
niadc!  for  a  limitrHl  nunilicr  of  castings  should  favor  a 

limitation   of  exiicnse  aii<l   simplification   of  the   pattern 

foundry  and  machine  shoj),  the  draftsman  shmdd  have 
some  idea  of  the  (juaiitity  of  pieces  to  be  cast. 

To  begin  with,  it  must  be  kept  in  mind  that  the  pattern 
is  used  to  form  a  mold  in  the  sand  or  loam,  and  Hiat  this 

pattern  must  be  .<o  made  that  it  can  be  removed  without 

injury  to  the  mold  and  leave  a  cavity  which,  on  being 
filled  with  metal,  will  produce  the  desired  form  of  casting. 

To  make  clear  the  most  common  forms  of  molding  we 
illustrate  in  Figs.  1  and  2  the  simplest  type  of  pattern 

and  its  a|)i)ln'ation  in  the  production  of  a  mold.  It  will 
be  noted  that  this  pattern  has  no  projections  or  bosses  oi» 
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one  side,  thus  eliminating  the  necessity  for  a  two-piece 
pattern  and  permitting  the  molder  to  lay  the  pattern  on 
the  board  and  to  fill  in  the  drag  or  bottom  half  of  the  flask 

with  sand,  after  which  it  is  "rolled  over"  and  the  cope  or 
top  half  of  the  flask  is  placed  and  filled  with  sand.  The 

cope  is  then  lifted  off  with  its  sand,  thus  exposing  the 

pattern  for  rapping  and  drawing,  after  which  the  cope  is 
re))laced,  leaving  the  imj)ression  of  the  pattern  for  the 

casting.  No  risers  or  vents  are  shown  for  pouring,  as 
these  are  formed  in  the  mold  by  the  molder. 

Functions  of  Rapping 

The  rapping  already  spoken  of  is  necessary  in  order  to 

loosen  the  pattern  in  the  mold  so  that  it  may  be  with- 
drawn without  breaking  away  the  sand.  It  can  be  seen 

that  tlie  more  draft  or  taper  on  the  ))attern  at  right  angles 

to  the  parting  the  less  rapping  will  be  necessary  to  draw. 

Excessive  rapping  is  objectionable  as  it  enlarges  the  mold 
and  thus  produces  a  casting  with  thick  sections  at  right 
angles  to  the  direction  in  which  the  rapping  is  done. 
This,  of  course,  adds  unnecessary  weight,  and  in  the  event 

of  mat'hining  will  necessitate  the  removal  of  a  greater 
amount  of  metal,  thus  proving  the  desirability  of  a  draft. 

This  case  shows  why  a  flat  surface  on  the  pattern  is  an 

advantage  to  the  molder,  for  it  ])ermits  him  to  ram  the 
sand  around  tlie  pattern  without  danger  of  tilting,  and 
also  facilitates  parting  the  mold.  This  is  subject  to  some 

modification,  as  shown  in  Figs.  .3  and  4,  whore  is  illus- 
trated a  similar  pattern  showing  a  certain  amount  of 

undercut  sand  in  tiie  drag. 
In  an  instance  of  this  kind  the  molder  cuts  the  part  line 

down  to  A  in  order  to  remove  the  undercut  sand  and  to 

permit  the  removal  of  the  pattern  from  the  mohl,  bringing 
out  the  point  that  the  molder  does  not  necessarily  require 

a  parting  in  one  plane,  although  this  is  desirable  as  it 
eliminates  some  extra  work  in  making  the  mold,  which, 

however,  need  not  be  considered  seriously. 
Next  in  order  is  the  ])attern  that  re(|uires  what  is  called 

a  match  board,  wliich  is  merely  a  molding  board  made 

especially  for  a  certain  pattern  and  having  holes  in  which 
lugs  or  other  projections  on  the  pattern  extend  while 
the  necessary  part  of  the  pattern  is  being  molded  in  the 

drag.  This  case  is  illustrated  in  Figs,  ti  and  6.  While  it 

is  possible  to  avoid  the  u.se  of  a  match  board  by  making 

the  bosses  1,  2,  3  loose  and  located  on  the  ])attern  by 
dowels,  this  is  often  an  objection  when  the  pieces  are  small 

or  numerous,  and  consequently  likely  to  get  lost.  More- 
over, loose  pieces  are  often  flimsy,  where  they  have  fillets 

or  beveled  edges.  On  the  other  hand,  the  reader  may 
argue  that  the  same  procedure  might  be  followed  as  illus- 

trated in  Fig.  4. 

Uses  of  Match  Boards 

This  is  practical  where  the  projections  are  so  distributed 

as  to  aiford  a  bearing  for  the  pattern  on  the  molding 
board,  so  that  the  pattern  will  not  be  tilted,  thus  distort- 

ing the  mold  when  ramming  the  sand  around  the  pattern. 

Even  in  such  an  event  the  pattern  must  be  strong  enough 
to  prevent  springing  or  breaking  from  ramming  the  sand, 
nlthough  this  procedure  involves  extra  work  for  the 

molder  and  is  objectionable  where  large  quantities  of 
castings  are  to  be  made. 

An  example  of  loose  pieces  is  shown  by  the  wheel 

pattern  in  Fig.  7,  where  the  hub  extends  beyond  the  rim, 

and  the  spokes  are  strong  enough  to  stand  the  ramming 

of  the  sand.  It  is  assumed  here  that  the  arms  are  oval  in 

section  which,  of  course,  necessitates  dropping  the  part 

line  to  their  center,  as  shown  by  the  heavy  line  in  Fig.  8. 

Here  large  quantities  of  castings  might  justify  a  split 

pattern,  which  will  be  explained  later.  A  more  simple 
pattern  for  the  pattern  maker  and  molder  would  be  the 
one  shown  in  Fig.  9. 

Next  comes  the  pattern  that  must  be  made  in  two 

pieces,  or  split,  one-half  of  which  is  molded  in  the  drag 
and  the  other  half  in  the  cope,  as  shown  in  Figs.  10,  11 

and  12,  which  illustrate  the  jncce  to  be  molded  and  the 
fir.st  and  second  operations  in  molding.  In  order  that  the 

two  parts  of  the  pattern  may  match  properly,  the  pattern 
maker  provides  dowels  with  which  to  accomplish  this  end. 
The  two  parts  of  the  flask  must  also  be  furnished  with 

proper  means  whereby  the  cope  and  drag  may  be  properly 
registered  after  the  pattern  has  been  removed. 

Patterns  that  cannot  be  parted  in  any  direction  to  avoid 
undercut  sand,  which  would  be  broken  from  the  mold  in 

removing  the  pattern,  must  be  made  in  three  or  more 

pieces  and  molded  in  a  multiple-part  flask,  the  number 
of  parts  depending  on  the  number  of  pieces  into  which 
it  is  necessary  to  divide  the  pattern:  This  class  of 

molding  requires  special  flasks  to  bring  the  partings  at 

the  i)roper  point  on  the  ])attern  and  is  to  be  avoided  except 

where  absolutely  necessary,  oi-  when  justified  by  the 
quantity  of  castings  to  be  made,  and  where  a  material 
saving  in  machining  operations  may  be  effected.  Figs.  1:5 

and  14,  which  show  a  four-part  flask,  will  serve  to  iliu.s- 
trate  this  case. 

Dispensing  with  the  Pattekn 

Again,  we  have  the  sweep  by  which  a  mold  may  l)e 
made  without  a  pattern,  provided  the  y)iece  is  of  uniform 
section.  Circular  pieces  are  most  suitable  for  sweeps  as 

the  work  can  be  done  with  less  variation  and  greater  ea.se 
than  in  other  forms,  since  it  affords  the  advantage  of 

working  from  a  fixed  point,  the  center  being  possible. 
This  ca.se  is  illustrated  in  Fig.  1.5,  where  the  sweep  is 
merely  a  thin  piece  swung  around  the  center  H  in  the 
sand,  thus  sweejiing  a  circular  mold,  after  which  the  coiie 
that  has  been  rammed  witii  sand  and  beveled  is  placed, 
completing  the  mold.  This  method  is  applicable  only 
where  a  limited  number  of  castings  are  re<|uired,  as  it 

involves  greater  skill  and  necessitates  more  work  on  the 

part  of  the  molder,  although  it  reduces  the  pattern  work 
to  a  minimum.  A  modification  of  the  sweep  is  sometimes 

u.sed  in  molding  gears  with  cast  teeth.  In  this  case  a 

jfattern  may  be  used  by  which  tlie  hub,  arms  and  rims  are 
molded,  after  which  a  sweep  with  one  or  more  teeth  is 
stepped  around  the  mold  as  the  sand  is  rammed  up. 
forming  the  tootli  mold. 

Some  firms  that  make  a  business  of  casting  sj)ecial  gears 

em])loy  a  machine  which  has  the  general  appearance  of  a 

boring  mill,  by  which  the  tooth  form  is  stepped  or  indexed 
accurately  around  the  periphery  of  the  gear  at  the  proper 

diameter,  the  molding  being  done  on  the  table  while  the 
crossrail  sujiports  the  tooth  form.  It  is  even  possible  to 

sweep  the  remainder  of  the  gear,  provided  there  are  no 

spokes,  in  which  event  it  is  practicable  to  use 'a  segmental 
patteni  which  molds  one  or  more  spokes  and  jjart  of  the 

rim  and  is  then  stepped  around  to  the  next  space.  This 
class  of  work  is  shown  by  Figs.  16  and  17. 

Next  is  the  jiart  that  requires  care,  owing  to  the  cavities 
or  undercut  projections,  which  arc  impossible  to  mold 
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with  loose-pic'co  jjattcnis.  A  core  is  ;i  part  of  the  mold 
(liat  must  l)e  formed  of  sand,  and  it  is  usually  reinforced 
with  wires  and  rods  and  baked  in  a  core  oven  to  make 

it  sufficiently  stronjj  to  withstand  handling  and  prevent 

erosion  by  the  hot  metal.  Cores  are  made  in  so-called  core 
boxes,  the  ])roduction  of  which  is  a  part  of  the  pattern 

maker's  duty.  The  core  box  ̂ usually  made  of  pattern 
lumber  is  merely  a  box  s])lit  for  the  removal  of  the  core 
and  has  a  cavity  of  a  form  that  serves  as  a  mold  for  the 

desired  shape  of  core.  In  order  to  su])port  the  cores  in 

the  sand  mold  and  locate  tiiem  ])roperly,  so-called  core 
prints  are  placed  on  the  pattern,  these  being  merely 

projections  that  form  a  cavity  in  the  sand,  by  which  the 

core  is  su])ported  from*  tlie  projections  that  match  these 
cavities.  The  core  prints  are  usually  ])ainted  a  distin- 

guishing color  so  that  the  molder  may  be  certain  of  their 

purpose  and  know  that  a  core  is  required. 
A  mold  with  core  in  place  is  shown  in  Fig.  18.  In 

Fig.  1!)  is  shown  a  core  used  to  mold  undercut  projections. 
A  core  for  ])roducing  a  cavity  in  a  casting  requires 

openings  in  the  casting  for  the  support  of  the  core  by 
I)rojections  which  fit  the  cavities  molded  by  the  core 

))rints,  as  already  shown.  Openings  also  are  necessary  for 
the  removal  of  the  core  from  the  casting,  the  core  being 
dug  out  of  the  casting. 

For  other  reasons  some  parts  are  so  designed  that  they 

cannot  have  ojicnings  so  located  that  prints  will  afford 
means  for  suliicient  supjwrt  for  the  core  to  permit  its 
accurate  location.  In  these  cases  resort  must  be  made 

to  chaplots  of  varying  form  to  suit  the  particular  condi- 

tions to  he  met.  ('ha|)lets  are  metal  pieces' that  are  placed 
in  the  mold  to  support  and  locate  the  core  and  are  neces- 

sarily cast  into  the  casting  when  poured.  However,  they 
are  of  small  section,  and  the  heat  of  the  molten  metal 

forms  a  union  making  a  satisfactory  casting. 

In  Fig.  '-20  is  illustrated  the  a|)i)lication  of  two  forms  of 
chaplets.     By  the  use  of  loose  pieces  it  is  often  possible 
to  make  one  ])attern  serve  for  castings  which,  in  general 

are  similar,  only  varying  in  some  detail.     With  this  in 

mind   it   is  often   jiossible  to  avoid   the  expense  of  two 

complete  ))attcrns  by  so  designing  sim- 
ilar parts  that  one  pattern,  with  the 

addition  or  the  removal  of  certain  ele- 

ments, may  serve   for  more  than  one 

casting.     Small   feet  or  other  projec- 
tions are  to  be   avoided   on   compara- 
tively heavy  castings  when  they  ])roject 

a    considerable    distance,    as    there    is 

greater  danojer  of  their  being  broken 
off  in  handling  and  machining,  thus 

rendering  an  expensive  casting  useless.    It  is  usually  pre- 
ferable, in  case  small  projections  of  this  nature  are  neces- 

sary, to  make  a  separate  casting  to   be  attached   after 
machining. 

While  the  foregoing  principles  and  suggestions  are 

general  jiractice,  there  are  numerous  exceptions  and  varia- 
tions. For  instance,  a  pattern  may  be  of  such  thin  section 

as  to  be  impractical  to  si)lit  in  the  event  of  a  small  number 
of  castings.  Preliminary  to  molding  the  drag  the  molder 
must  bed  it  in  a  pad  of  sand  on  the  board.  Where  many 

castings  are  re(]uired,  it  may  be  necessary  for  the  jiattern 
maker  to  build  up  each  half  of  such  a  ])attern  and  fasten 
the  two  parts  to  a  moulding  board  to  secure  strength,  one 

The  i)rimary  consideration  for  the  draftsman  is  to 
design  castings  for  the  simi)lest  possible  form  of 

molding  and  pattern  making  consistent  with  the  oth(;r 

recpiirements. 
It  is  generally  desirable  to  avoid  great  variations  in 

the  thickness  of  sections  in  a  casting,  also  to  avoid  thin 

liigh  webs  of  sand  in  the  mold,  as  they  are  likely  to  be 

broken  in  rapping  and  drawing  the  jjattern.  Standard 
sizes  of  fillets  should  be  adhered  to  as  closely  as  ])(issible. 
Fillets  for  ])atterns  are  made  of  wood,  leather,  coni|)osition 

and  metal.  Reference  to  the  local  pattern  shop  for  sizes 
carried  in  stock  will  avoid  irregularities  in  this  work. 

It  is  best  to  consult  with  the  pattern-making  and  molding 

departments,  if  possible,  when  in  doubt  as  to  the  advan- 
tageous possibilities  of  simplifying  a  casting.  The  drafts- 

man should  not  feel  that  the  necessity  for  such  consulta- 
tion is  a  reflection  on  his  ability,  for  while  he  should  have 

a  general  knowledge  of  the  principles,  there  are  so  many 
ways  and  methods  of  treating  different  cases  that  it  is 
oftentimes  worse  than  useless  to  try  to  predetermine  these 
subsequent  operations. 

lR©l]lnmig 

a. 

St 

eep 

Taper Tlhi2*ead 
P.Y F.  K. Ross 

The  problem was  to cut  a coarse-pitch  ta])er thread 

on  the  end  of  about  .'i.OOO  rods,  \l  in.  in  diameter,  of 
iron,  brass,  cold-rolled  steel,  aluminum,  etc.  The  threads 
were  to  screw  into  a  porcelain  knob,  already  made,  which 
had  threads  varying  considerably  in  size.  ])itcli  and  t:i]icr. 

This  taper-thread  business  is  one  that  has  i)een  camping 
on  my  trail  for  some  time.  .It  has  bobbeil  u|)  in  a  number  of 
various  forms,  and  in  every  case  I  have  tuined  it  down  ;  but 
this  time  I  decided  to  let  it  come  on  and  do  its  worst. 

ThretK/Fu// 

^Depfh  to  End 

Pig. 2  Details  of  the  Thread-Rol  \'mi^  A+i-achment 
FIGS.    1    AND    2.    THE    THREAD    AND 

ROLLING   IT 

Put  Cross 'fe^ Handle  on  End 

DEVICE    FOR 

half   to   lie 

cope. 
used  for  *h(>  (li:ig  and  the  otiicr  half  for  the 

After  considerable  experimenting  the  threading  shown 

in  Fig.  1  was  found  to  be  th(>  only  one  that  would  give 
satisfaction  in  all  cases.  The  thread  is  %  in.  long  and 

(ut  full  dei)tlr  to  the  very  end.  The  taper  is  about  ?i'-Y\ 
in.  per  ft.,  or  an  incliidetl  angle  of  Ki/^  deg.     The  pitch 
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is  eight  threads  per  inch,  mea.sured  along  tlie  taper.  The 
tlepth  is  Vo4  iii->  ̂ vith  a  large  round  in  tlie  bottom  and 
jiractically  a  sharp  thread  at  the  top. 

Previous  to  our  taking  tlie  joh  two  or  three  of  oui 
competitors  had  attempted  to  cut  the  threads  with  solid 
and  split  dies,  but  on  account  of  the  excessive  taper  every 
tooth  in  the  die  would  take  such  large  bites  tliat  the 
rods  would  almost  invariably  twist  off.     Furthermore,  if 

as  to  be  almost  negligible,  the  handling  of  the  stock 
taking  nearly  all  tlie  time.  The  order  was  small  and 
was  done  at  odd  times  by  a  boy,  so  no  attempt  was  made 
at  a  record  production;  but  200  an  hour  was  easy. 

The  threads  were  all  uniform  in  size,  clean  and  slightly 
polished.  Not  much  attention  was  given  to  the  sizing 
of  the  blanks,  so  long  as  tliey  were  not  too  small.  If 
they    were   a   little    large,   tlie    surplus   stock   would    be 

FIG.    3.     ATTACHMENT   WITH   WORK   IN    PLACE 

with  coaxing  or  juggling  the  die  was  run  on  tlie  required 
distance,  there  would  be  a  lump  of  metal  left  wli(>re  each 
tooth  stopped  cutting.  In  fact,  the  only  way  seemed  to 
be  to  cut  the  threads  on  an  engine  lathe,  a  slow,  dis- 

agreeable job  with  such  a  coarse  pitch  and  such  small 
stock. 

After  giving  the  matter  a  little  thought,  we  decided 

to  roll  the  threads,  using  two  conical  rolls — one  on  each 
side  of  the  blank — so  that  one  would  neutralize  the  thrust 
of  the  other  and  approximate  as  far  as  possil)le  three 
cones  rolling  together.  With  this  end  in  view  the  device 
illustrated  in  Figs.  2  and  3  was  designed  and  made. 

In  making  it  nothing  out  of  the  ordinary  was  encoun- 
tered until  we  came  to  cutting  the  taper  quadruple  tliread 

on  the  tool-steel  rolls.  We  had  no  taper  attachment  on 
any  of  the  lathes  in  the  shop,  and  it  was  entirely  out  of 
the  question  to  set  the  tailstock  over  sufficiently.  We 
easily  overcame  these  difficulties  by  strapping  to  the  lathe 
bed  one  of  the  slides  with  the  roll  and  driving  gear 
mounted  on  it.  A  13-tt>oth  pinion  in  the  lathe  chuck 
did  the  driving  and  gave  the  proper  reduction.  A  four- 
toothed  threading  tool  in  the  tool  post  and  the  lathe  set 
for  eight  threads  completed  the  arrangement,  shown  in 
Fig.  4.  The  latlie,  of  course,  had  to  run  reversed,  l)ut 
otherwise  it  was  a  straightaway  job. 

In  assembling,  it  was  only  necessary  to  have  the  two 
rolls  exactly  register.  The  operation  of  the  device  was 
extremely  simple.  The  rod,  previously  cut  off  and  tapered 
at  the  end,  was  caught  with  the  end  projecting  the  re- 

quired amount  in  a  rod  holder.  The  lathe  was  started, 
and  the  two  rolls  were  forced  into  the  rod  until  the  slides 

were  solidly  up  against  the  stop.  The  lathe  was  run  at 

the  fastest  speed  and  the  crossfeed  handle  turned  as  rap- 
idly as  possible.     The  actual  rolling  time  was  so  small 

FIG.   4.    THREADING    THE   ROLL.S 

squeezed  out  at  the  small  end.  In  fact,  the  threads 
would  roll  to  size  without  any  ta]wriiig  of  the  blank,  but 
the  first  and  second  threads  would  be  full  of  cracks, 
showing  that  the  metal  had  been  strained. 

E.BBaer5^=Clotfia  ffoSdler 
By  Joseph  K.  Long 

The  accompanying  illustration  shows  a  handy  method 
of  holding  emery  cloth.  The  size  will  depend  upon  the  work 
to  be  done,  but  it  is  sim])ly  a  block  of  wood  of  about  the 
dimensions  given.  In  place  of  tacking  the  emery  cloth 
to  the  block,  it  is  fastened  in  place  by  a  bent  wire  clamp. 

The  emery  cloth  should  be  about  IV-o  in.  longer  than 
the  top  part  of  the  block  in  order  that  the  ends  may  be 

Hldih  OS  desired  from. 
I  up -to  8  ,         ; 

w--""
 

BLCICK  FOR   HOLDING   EMERT   CLOTH 

turned  down  and  held  in  jjlace.    When  the  cloth  is  worn 
out,  it  is  easy  to  remove  it  to  put  in  a  new  piece. 

Each  end  is  extended  U/4  in.  at  the  bottom,  so  it  may 
be  fastened  to  the  work  bench,  if  it  is  so  desired. 
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FMics\l 
By  William  Knight* 

SYXOFSIS — A  solution  of  the  critical-xpeed 
prohlem  that  does  not  involve  the  lai/out  of  the 
deflection  curve.  The  method  is  checifed  ivith  tliree 
other  accepted  formulas  hij  means  of  an  example. 

The  agreement  is  satisfartorji. 

The  critical  speed  ol'  a  rotatiiijr  shaft  is  f,'eiierally  cal- 
culated on  the  basis  of  the  deflection  produced  by  the 

static  loads. 

This  method  is  not  strictly  correct  l)ecausc  this  critical 

speed  is  reached  only  when  the  centrifufjal  forces  of  the 
unbalanced  masses  on  the  shaft  are  large  enough  to  coun- 

terbalance the  elastic  resisting  forces  of  the  shaft  opposed 
to  them.  Under  these  conditions,  instead  of  the  deflection 

produced  by  the  static  loads,  we  should  consider  the 

deflection  i)roduced  by  the  centrifugal  force  of  the  unbal- 
anced nuisses.  At  the  critical  s]H'ed,  the  shaft  is  in  indif- 
ferent ecpiilibrium  and  any  deflection  curve  could  be 

assumed  as  being  re]>resentative  of  the  shape  taken  by  the 
shaft  at  this  st^ige  of  rotation,  provided  that  the  assumed 
deflection  curve  is  well  in  accordance  with  the  dimensions 

of  the  shaft  and  the  way  it  is  supported  and  loaded. 

The  more  nearly  the  static  deflection  curve  is  similar 
to  the  actual  deflection  of  the  shaft  at  the;  critical  speed, 
the  more  nearly  correct  is  the  method  of  determining  the 
critical  speed  from  the  static  deflection  curve.  Dr. 

Stodola  in  his  book  on  "Steam  Turbines"  (second  edition, 

page  135)  and  Dr.  Locwenstein  in  "Centrifugal  Pumps" 
(first  edition,  page  196)  have  treated  this  point  in  a  clear 
and  satisfactory  way. 

In  general  we  miglit  say  that  allhoiigh  the  method  of 
determining  the  critical  speed  of  a  shaft  by  making  use 
of  the  static  deflection  curve  is  not  strictly  correct  (except 

F!         f?  'ft 
J;   y        o         Y   Y 

■Ha.  «-  I 

<---l''-   -4<-   l'   
FIG.   1.    DIAGRAM  OF  SHAFT  LOADING 

-J 

in  the  case  of  symmetrical  shafts,  symmetrically  loaded 
with  reference  to  the  supports),  in  almost  every  case  the 

results  obtained  are  for  every  ])ra('tical  purpose  close 
enough  to  the  actual  critical  sjieed. 

Professor  Morley  {I'Jngineerinf/,  July  .'30,  1!)()9),  by 
assuming  simple  harmonic  vibration  throughout,  con- 

cludes that  the  energy  of  a  vibrating  shaft  is  partly  kinetic 
and  partly  strain  energy.  By  equating  the  maximum 
strain  energy  to  the  maxinnim  kinetic  energy  he  derives 

the  following  formula  for  the  lowest  or  fundamental  criti- 
cal speed : 

which,  with  the  in.-lb.-sec.  system,  becomes: 

•EngiiK-ering  department.   Crocker-Wheeler  Co. 

(1) 

where 

N  =  Critical  speed  in  revolutions  per  minute; 
P  =  Static  loads  on  the  shaft  in  pounds; 

/  =  Deflections  at  the  loads  in  inches. 
Formulas  for  obtaining  the  critical  speed  of  a  rotating 

shaft  of  uniform  section  under  different  conditions  of 

loading  and  supporting  have  been  jjublished  by  Dr.  S. 

Dunkerley  (l'hilosoi)hical  Transactions  of  the  Royal 
Society,  June,  1894),  by  Professor  Morley  and  by  S.  H. 
Weaver  (American  Machinist,  Vol.  33,  p.  61). 

In  all  these  formulas  the  critical  speed  is  expressed  as 
a  function  of  the  calculated  deflection  of  the  shaft  under 
the  influence  of  the  static  loads. 

For  shafts  of  variable  section  arul  with  any  distribution 

of  loads,  it  is  not  easy  to  find  in  an  analytical  way  the 

Ac+ual  Loads,  Pouncis 
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Reduced  Loads,  Pounds     K-  a^-S-^i 
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Bending  Moment  Diagram 
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Energy  Diagram 
X 

FIG.      2.      ENERGY      DIAGRAM     FOR      UNIFORM     CONCEN- 
TRATED LOADS  ON  SHAFT  OF  UNIFORM  SECTION 

deflection,  and  in  this  case  the  i)roblem  must  be  solved 

graphically.  Several  methods  have  been  given  for  deter- 
mining the  elastic  curve  assumed  by  a  loaded  shaft,  and 

a  very  good  illustration  of  one  of  them  is  given  by  A. 
Schein  in  the  American  Machinist,  Vol.  37,  p.  1027,  and 

Vol.  38,  p.  10.  Having  found  the  deflection  of  the  shaft 

at  any  load,  by  applying  formula  (1)  the  critical  speed 
can  be  obtained. 

There  are  some  cases  in  which  the  deflection  of  a  shaft 

cannot  easily  be  obtained  and  in  these  cases  a  method 
which  did  away  with  the  layout  of  the  deflection  curve 
would  be  most  desirable.  In  other  cases  also  it  could  be 

u.sed  either  as'  a  direct  means  for  obtaining  the  critical 
speed  or  as  a  check  to  the  ordinary  method. 
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A  fine  solution  of  this  ]iroblem  is  jjiven  by  M.  Dcla- 
porte  {Revue  <le  Mi'canujue,  June,  1903).  This  method 
substitutes  tiie  caleulation  of  the  strain  energy  of  a 
deflected  siiaft  when  statically  loaded,  to  the  calculation 
of  the  deflection  curve. 

Mr.  Delaporte  proves  that  if  we  iiave  a  shaft  loaded  with 
loads  P,  P2  P:i  Pi  and  a  ])oint  0  is  chosen  on  the  shaft 
Buch  as  to  give  a  minimum  value  of  (Fig.  1)  : 

F=  P, +  P2 

=  1P +  P 
+  1\ 

the  strain  energy  of  the  deflected  shaft  wi) 
the  same  as  if  the  loads : 

P     P     P     P 

were  substituted  by  the  reduced  loads: 

P  'h  ■  p 
2  111  > 

p    "A 

(2) 

be  very  nearly 

(3) 

(4) 

The  more  nearly  symmetrical  the  distribution  of  the 
loads,  the  more  nearly  ecpuil  is  the  energy  of  the  elastic 
forces  in  both  shafts.  For  all  ordinary  cases  of  distribu- 

tion of  loads  on  shafts  of  turbines  and  electrical  rotors 

the  difference  is  a  negligible  one. 

If  we  call  7'  the  energy  of  the  elastic  forces  on  the  shaft 
when  the  reduced  loads  (4)  are  considered  as  taking  the 
place  of  the  loads  (3),  the  critical  speed  of  the  shaft 
loaded  with  the  loads  P^,  P.,,  P^,  P^  is  given  by : 

N  =  187.7^^-  (5) 
This  is  what  Mr.  Dclaporte  proves  in  his  pajier,  and 

if  we  can  calculate  T  we  will  have  a  new  nu'thod  of  figur- 
ing the  critical  speed  of  a  revolving  shaft  without  first 

calculating  the  deflection  curve. 
It  could  be  proved  that  in  a  deflected  shaft,  assuming 

that  after  the  deflection  has  taken  place  every  section 
perpendicular  to  the  axis  has  remained  a  plane  surface 
(quite  a  common  assumption  in  elasticity),  the  total 
energy  of  the  elastic  forces  in  the  shaft  is: 

T 

when 
-eJ  r*        %eJ   I 

.IP 
-,-  dl 

(fi) 

E. 
Modulus     of  elasticity  of  the  material  of  the 

shaft ; 

M  =  Bending  moment  at  any  ])oint ; 
R  =  Radius  at  the  same  point  where  M  is  measured; 
/  =  Moment  of  inertia  of  the  section; 
I  =  Length  of  the  shaft. 

This  integration  must  be  effected  graphically,  and  sub- 
stituting the  value  of  T  thus  found  in  equation   (5)  the 

critical  speed  can  be  obtained  without  first  laying  out  the 
deflection  curve. 

I  will  show -as  a  practical  illustration  the  simple  case  of 
a  shaft  of  uniform  section  (Fig.  2)  3  in.  in  diameter  and 
20  in.  long,  supported  at  both  ends  and  carrying  ten  con- 

centrated loads  of  100  lb.  each,  S  =  8.  Scale  of  draw- 
ing, 1  in.  =  8. 

First  we  find  the  point  0  where  F — formula  (2) — has 
a  minimum  value  and  we  find  that  in  this  case  the  mini- 

mum value  of  F  is  obtained  when  the  point  0  is  taken  at 
the  center  of  the  span. 

a 
We  calculate  the  reduced  loads  /'t  and  substitute  them 

for  the  actual  loads  P.    With  the  reduced  loads  we  lav 

out  the  licnding-moment  diagram  an<l  find  the  value  of 
the  bending  moment  at  each  load. 

Next  we  lay  out  the  diagram  for  T.  Starting  from  a 
liorizontal  base  line,  opposite  to  il/,,  M.^.  M-^  .  .  .  ,  we 
plot  in  any  convenient  scale  (in  our  ca.se,  L  =  5()0,()()0) 
the  values 

Ml 

R* 

M^ 

1?* 

R"^ 

where  M  and  /'  aie  the  bending  moment  and  the  radius  at 
any  ])articular  section.  In  our  case  R  is  uniform  through- 

out the  length  of  the  shaft. 
Join  the  extremities  of  all  the  ordinates  with  a  curve 

and,  with  a  planimetcr,  measure  the  area  .1  comprised 

Reduced  Loads,  Pounds 

30  SO 
70    90  90   70 

u 
50  30 

i-U 

Bending  Momenf  Diogram 

\.-soo.(m 

_i   'y  ̂     ̂   '^  ̂ Energy  O'Ogram 

FIG.  3.    ENERGY   DI.^GRAM    FOR  SHAFT  OF  VARIABLE 
SECTION 

100  100  100  100  100 100  100  100  100  too 

Bending  Momen+  Diagram 

I  ̂  t  -  - 
§   S    §    ̂    ̂'^     Deflec+Ion 
'='§§§§§       Diagram 

FIG.   4.     DEFLECTION  DIAGRAM  FOR  SHAF.T  OF  FIG.   2 

between  the  curve  and  the  base  line,  in  our  case  -4  ̂   1.35 
sq.in.    AVe  will  have: 

„^  dl  =  1.35  ,     SL  =  1.35  X  8  X  500,000  = 

5,400,000 
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and  taking  the  modulus  of  elasticity  of  the  material  of 
the  shaft  (assuinp  steel)  E  =  30,()()(\o()0: 

-=^./ dl  = 

2  X  5,400,000 
3.14  X  30,000,000 

=  0.114 

The  minimum  value  of  F — formula  (2) — referred  to 
the  point  0  is :  F  =  330. 

Substituting  in  formula  (5)  the  values  of  F  and  T  just 
found  wo  obtain  the  critical  speed: 

^  =  ̂̂ ^-^ \|  2  X  aii4  =  "^'^^^  '■•^'•'"- 
If  the  shaft  instead  of  being  of  uniform  section,  as  we 

have  assumed,  bad  l)coii  of  variable  section   (see  Fig.  3) 

1000  RDunds 670  Pounds 

^ 

k ■  -  ar/O "■  ■  >|<- - -a^io'-- -  >| 
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Energy  Diagram 
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FIG.   5.    KNERGY   DIAGRAM  FOR  OVERHUNG  LOADS 

tile  bendiug-momeiit  diagram  would  luive  remained  the 
same  and  the  T  diagram  would  have  changed  as  shown. 

In  order  to  check  the  results  obtained,  we  will  lay  out 

the  deflection  diagram  of  this  shaft,  using  the  graphical 
method  given  by  A.  Schein  (see  Fig.  4)  and  figure  the 
critical  speed  according  to  Morley — formula  (1). 

J\r=  187.7  ̂ (|^C  =  187.7^  ̂ 

0.548a  „  „.^ 

■PJ.-2     ""■••\  0.000,369,2        '  ^ 
If   instead   we   use   the    formula   given   by   Dunkerley 

e.xpressed  in  this  more  convenient  form: 
I   

T  ''7) 
N 

\N^ + 
N^ 

-t' in 

where  -V,,  N^,  N^,    .    .    .    2V,o  are  the  critical  speeds  of 
the  shaft  for  each  separate  load,  we  have 

N  —  7,000  r.p.m. 

If  we  use  the  formula  given  by  Weaver  for  a  shaft  sub- 
ject to  a  uniformly  distributed  load  we  have: 

AT  =  211.4  ̂ i.  =  211.4  ̂ ^3;^  =  7,130  r.^.m. 

This  shows  a  very  good  agreement  of  the  new  method 
that  we   have  just  outlined  with  the  other  well-known 

methods  of  obtaining  the  critical  speed  from  the  static 
deflection  curve. 

In  the  same  way  the  critical  speed  of  a  shaft  carrying 
an  overhung  load  can  be  calculated.  Fig.  5  is  the  illustra- 

tion of  one  simple  case. 
In  using  this  method  when  laying  out  the  bending 

moment  diagram,  always  consider  overhung  loads  as  act- 

ing upward. 
In  this  case  the  critical  speed  is  found  to  be : 

N  =  2,690  r.p.m. 

As  we  have  said  before,  this  method  cannot  be  expected 
to  give  accurate  results  if  the  distribution  of  the  loads  is 
unsymmetrical  with  reference  to  the  supports.  The  case 
shown  in  Fig.  4  is  a  severe  case  of  this  nature  which  has 

been  purposely  chosen,  in  order  to  find  the  magnitude  of 
the  error. 

Figuring  the  critical  speed  of  this  shaft  by  using 
Weaver's  formula  we  obtain 

N  =  2,350  r.p.m. 

or  about  13  i)er  cent,  difference. 

Suggestion  of  Another  Critical  Speed 

Recent  investigations  on  critical  speed  of  shafts  made 
by  W.  Kerr  (Enfjinerriiiri.  March,  1916)  have  given  rise 
to  a  very  interesting  iioint. 

According  to  Mr.  Kerr,  in  a  rotating  .shaft,  at  one  time 
in  the  course  of  a  revolution  the  force  of  gravity  will  act 
against  the  centrifugal  force  of  an  unbalanced  mass  while 
at  another  time  it  will  act  in  the  same  direction  and  since 
the  external  forces  on  the  shaft  are  counterbalanced  bv 
the  elastic  forces,  a  difference  in  deflection  of  the  shafi; 
will  be  found  in  the  two  cases.  Therefore,  the  effect  of 

gravity  is  of  the  nature  of  a  forced  vibration.  According 
to  Dr.  Chrec  the  period  of  natural  frequency  of  a  rotating 
shaft  decreases  with  the  increase  of  the  speed.  Then 
follows  the  possibility  of  having,  at  a  particular  speed,  a 
rhythmically  repeated  disturbance  equal  in  frequency  to 
the  reduced  natural  period  of  the  shaft.  This,  and  the 
fact  that  the  inertia  of  the  rotating  masses  raises  the 
whirling  speed  and  further  reduces  the  natural  frequency, 

will  explain  the  possil)ility  of  having  a  new  distinct  criti- 
cal si)eed  when  the  effect  of  the  gravitation  is  taken  into 

consideration. 

This  new  critical  speed  occurs  at  0.71  of  the  ordinary 
critical  sliced  and,  although  it  is  not  so  important  as  the 

one  generally  figured  on,  it  is  important  enough  if  suffi- 
cient time  is  allowed  to  produce  its  effects  and  if  heavy 

loads  are  carried  on  the  shaft. 

The  point  raised  by  Mr.  Kerr  gave  rise  to  an  extremely 

interesting  discussion  in  which  Dr.  Stodola,  Dr.  Chree, 
Professor  Morley,  11.  II.  Jcffcott  and  others  took  part, 

and  the  conclusion  was  that  although  some  were  inclined 

to  question  the  validity  of  the  mathematical  treatment 

of  Mr.  Kerr's  theory,  several  cases  of  observed  critical 

s])eeds  at  0.71  of  the  calculated  sjieed  were  reported  by 

those  who  did  not  agree  with  Mr.  Kerr's  mathmetics. » 

Metal  Production  In  Jnpnn  shows  a  decided  increase  for  the 

year  191.5.  Offlcial  fleures  now  available  show  that  the  total 
value  of  the  mineral  output  was  $87,711,075.  This  represents 

a  g-ain  of  $10,428,620  over  1914.  The  total  value  of  metals 
produced  amounted  to  $17,811,405,  or  57  per  cent,  above  the 
previous  year's  figures.  The  Increase  in  copper  output  was 
7  per  cent.,  and  in  value  more  than  37  per  cent,  over  1914. 
Antimony  output  increased  200  per  cent.,  while  the  gain  in 
value  was   8,750  per  cent. 
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ExpaEaSBOES  ^ir]boa=S  l^he  arbor  shown  in  Pig.  2  is  for  use  on  a  lathe  and 
.,     ,,    ...          _.  ha-s  proved  very  satisfactory  and  is  tetter  in  principle 

■    ' '     '  than  the  one  illustrated  in  Fig.   1.     The  plunger  P  is 
Many  styles  of  expansion  arirois  for  use  on  lathes  and  at-tuated  by  the  eccentric  shaft  S  and  being  well  guided, 

milling  maoiiines  have  been   developed  to  meet  various  allows  no  side  strains  on  the  part  that  expands. 
needs,  and  it  is  probable  that  the  three  types  illustrated  The  arbor  siiown  in   Fig.  :?   is  for  use  on  a  milling 
herewith  may  prove  useful  to  some  of  the  readers.  machine  and  is  also  very  satisfactory.     The  plunger  P 

,       „  ■i"/s,u5.sm 

Rg.2 

_    ̂ : — mmi~ 

mCHlNE  STEEL 
fPxk  Harden) 

DETAILS  OP  SEVERAL  TYPES  OF   EXPANSION  ARBORS 

The  arbor  shown  in  Fig.  1  is  expanded  by  turning  the 
pointed  screw  8,  which  in  turn  forces  the  plunger  P  into 
the  taper  hole.  This  type  will  answer  for  some  pur- 

poses, but  gives  trouble,  owing  to  the  wearing  and  break- 
ing of  screw  points  and  plungers.  It  is  mechanically 

wrong,  because  the  point  of  the  screw  can  have  a  good 
bearing  in  the  seat  in  the  plunger  in  one  position  only. 

is  actuated  by  the  nut  ..V,  which  gives  a  direct  pull  and 
no  side  strain.  The  rod  R  is  used  to  turn  the  imt  and 

the  plunger  P  is  prevented  from  turning  by  the  key  A". An  excellent  feature  embodied  in  all  of  these  designs 
is  that  tlie  ])arts  that  receive  wear  and  are  apt  to  break 
are  easily  replaced  without  in  anyway  affecting  the  body 
of  the  arbor. 
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aMimg  Top)  arndl  BoMomi  Rnimg's for  Tlraie  Funses 
By   FliED  11.   COLVIN 

SYXOI'SIS — 2'lic  rouiiiu]  of  llic  powder  ijroore 
is  one  of  the  prohlems  in  the  manufartvre  of  this 

part  of  the  fuse.  Slight  changes  in  cutter  shapes 

affect  results  more  than  might  he  imagined.  With, 
incorrect  shapes  the  chips  clog  in  the  groove  and 
often  break  the  cutter.  This  article  describes  three 

It/ pes  of  cutlers  anjJ  three  kinds  of  machines  used. 

Tlie  top  iiiul  bottom  rinj;s  contiiiii  tbe  mealed,  slow- 
burniiiir  powder  tbat  foniis  the  time  element  of  tlie  fuse, 
these  rinjrs  heiii^r  shown  in  detail  in  Fij^s.  1  and  3.     As 

tliem  oil  after  finishing  as  much  as  possihle  at  one 
ehuc-king. 

Still  another  method  saws  them  from  the  bat  with  a 

very  thin  cireular  milling  cutter,  and  performs  all  the 
maehininf;  operations  in  external  and  internal  sprinjx 
elnxeks.  The  manufacturers  who  use  tliis  method  claim 

it  saves  enough  material  to  more  than  pay  for  any  extra 
labor  that  may  be  necessary.  It  is  one  of  the  many  cases 
where  the  hand  screw  machine  has  held  its  own  against 
the  automatic. 

When  the  work  is  done  on  an  automatic  tiie  rings  are 
formed  two  at  a  time,  as  siiown  in  Figs.  ;!  and  4.    This 
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FIG.    3.    SEQUENCE   OF   OPERATIONS 

they  are  manufactured  in  tlie  same  way,  they  will  l)e 
considered  as  one  ring,  dimensions  for  the  tools  and 

gages  l)eiiig  given  for  both  sizes. 

The  rings  are  made  in  various  ways  by  different  man- 
ufacturers. Some  have  tried  .stamping  the  rings  from 

heavy  sheet  brass,  which  might  in  fact  Ijc  almost  called 

a  forging  jirocess.  One  at  least  has  tried  forging  the 

rings  hot,  with  the  powder  grooves  already  in  them,  and 
has  succeeded  in  making  these  within  the  required 

limit.  The  usual  practi'  e,  however,  seems  to  be  to  form 
them  ou  the  bar  in  an  automatic  screw  machine  and  cut 

is  a  roughing  operation,  so  that  clo.se  limits  are  not 
necessary,  the  rings  being  finished  in  a  bench  lathe,  as 

shown  in  Fig.  5.  Fig.  4  shows  the  double  circular  form- 
ing cutter,  as  well  as  the  end  of  a  formed  bar.  The  rings 

are  also  bored  and  reamed,  these  tools  being  shown  in 

the  same  figure.  The  circular  serrating  tool  is  shown, 

but  in  some  places  a  flat  tool  has  been  substituted,  as  was 
shown  in  connection  with  the  fuse  body. 

The  rings  then  go  to  the  bench  lathe,  shown  in  Fig. 

.'),  where  they  are  held  on  an  expanding  mandrel.  The 
rings  are  faced  oft  by  the  tool  held  in  the  small  backrest, 
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PIG.   4.    CUTTERS  USED  IN  FORMING   OUTSIDE  OF  RINGS 

A,  form  cutter;  B.  boring  cutter;  C,  reamer;  D,  reamer  hdlder;  E,   forming  tool   for  bottom   ring;   F,  boring  and  facing  tool 
for  top  ring;  G,  facing  tool  for  top  and  bottom  ring;  H,  scrrating  tool  for  bottom  ring 

FIG.  7.    DETAILS  OF  POWER-TABLE  FEED 
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FIG.    S.    THREE   TYPES   OF   ROUTING    TOOLS 

which  can  be  adjusted  in  and  out  l)v  the  screw  shown, 
and  the  rings  are  then  faced  by  the  movement  of  the 
whole  cross-slide  in  the  usual  way.  The  bevel  is  turned 
by  tile  rest  on  the  front  of  the  cross-slide. 
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The  gages  are  sliowii  in  position  on   the  end  of  the  cutter,  cutter  speed  and  work  sjieed  was  found.     In  some 

lathe  bcd/tliese  being  go  and  not-go  gages  lor  heigiit  and  eases  dillieulty  was  experienced  l)y  the  chips  welding  fast 

diameter.     The  height  gage  was  made  iu  the  shop,  while  in  tlie  groove.     Fig.  6  shows  a  Leland-(Jiffoi'd  high-speed 
the  diameter  gage  is  of  the  Johansson  snap-gage  variety,  drilling  machine  with  a  special  table  rigged  up  for  this 

PIG.  5.    SET-UT'  AND  ARRANGEMENT  FOR  FACING   AND  BEVELING 
RINGS  IN  THE   BENCH  LATHE 

FIG.  6.   ROUTING  I'OWDElt  GROOVE  IN 
DKILLIN(J  MACHINE 

PIG.    9. ROUTING    POWDER    GROOVE    ON   GORTON 
HORIZONTAL  MACHINE 

One  of  the  ring-holding  boards  is  shown  behind  the  lathe, 
and  in  detail  in  Fig.  V-].  Tliese  lathes  are  all  nin  by 

girls. 
Ilouting  tlic  ]>owder  giooxe  had  i)roved  quite  a  problem 

ill  most  sliops  until  tlic  right  combination  of  shape  of 

PIG.  10.  ROUTING  POWDER  GROOVE  ON  GORTON 
VERTICAL  MACHINE 

work.     This  hand  feed  has  now  been  converted  into  a 

power  feed  with  automatic  stop,  as  shown  in  Fig.  7. 
Fig.  8  shows  three  types  of  tools  used.  The  form 

shown  in  B  has  been  found  best  suited  for  this  work,  and 
is  made  of  tiic  best  drill-rod  obtainable.     The  cutters 
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are  hardened  in  oil  and  run  at  {),000  r.p.ni.  Cutters- 
have  been  known  to  rout  from  1,000  to  1,200  rings,  but 
this  is  considerably  above  the  average.  Two  hundred 
rings  is  considered  good  work  for  the  average  cutter. 

Figs.  9  and  10  show  two  types  of  the  Gorton  routing 
machines,  horizontal  and  vertical,  which  are  being  used 
for  this  work. 

As  originally  planned,  the  work  hole  that  goes  through 
the  ring  between  the  two  ends  of  the  groove  and  gives 
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FIG.    11.    DRILLING    WORK   HOLE 

A,  original  drilling:  jig  for  worli  hole;  B,  improved  drilling  jig 
for  worl<  hole 

the  desired  length  of  powder  train  was  to  be  drilled 
first,- and  the  groove  located  from  this.  Later  practice 
has  reversed  this,  however,  and  the  hole  i.s  drilled  after 
routing  and  located  from  the  two  ends  of  the  powder 

groove 

^?i^ 

,  I  No.Z  Cardboard 

Y  Ricking,  ji'Thick y        40 per  Box Not  Cardboard  fhcking,^  Thick,  SperBof 

FIG.    14.    STANDARD    BO.XES    FOR    SHIPPING    RINGS 

The  tirst  form  of  drilling  jig  is  shown  at  A,  Fig.  11. 
In  this  the  ring  was  slid  under  the  fork  that  carries 
the  drills,  the  ring  being  centered  by  the  curved-end 
plunger,  which  is  forced  upward  by  the  spring  showu. 
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FIG.    12.    GAGES   FOR   TOP   AND    BOTTOM    RINGS 

A  diameter  of  ring;  B,  diameter  of  lip;  C,  depth  of  lip;  D,  deptli  of  recess  in  face  of  ring;  E.  thickness  of  ring  before 
composition  is  pressed  in;  F.  diameter  of  powder  groove;  G,  width  of  powder  groove;  H,  length  of  division  piece,  or 
space  between  end  of  groove;  I.  diameter  of  recess  in  face;  J,  diameter  of  bore;  K,  thickness  from  recess  to  bottom  of 
groove;  I^,  mastei-  gage  for  ring  thickness 

A  foot  trcadli'  ])ulls  this  down  whenevor  it  is  desired  to 
release  the  ring. 

At  B,  Fig.  11,  is  shown  the  new  jig  for  drilling  the 
work  hole  after  the  powder  groove  has  been  routed.  This 

jig  locates  the  ring  ])y  one  fixed  and  oiie^  movable  point 
fitting  into  o])posite  ends  of  the  ])owder  groove.  Tlie 
latch  shown  locks  the  two  levers  when  tiiey  are  in  the 

proper  position  with  the  pins  the  correct  distance  apart 

and  liolds  the  ring  under  tlie  plate  cariving  tlic  drill  ma- 
cliine  while  the  hole  is  being  drilled. 

A  V.MiiKTY  OF  Speci/VL-Puhpose  Oaoes 
Foi!  Fuse  Work 

The  different  gages  called  for  by  the  inspector  are 

shown  in  Fig.  12.  These  only  show  the  gages  used  before 

the  rings  have  the  powder  grooves  filled,  another  set 

of  gages  then  being  necessary  as  the  ring  and  powder 
are  both  turned  off  in  a  bench  lathe  after  the  powder  is 

pressed  into  the  grooves.  The  gages  require  no  ex- 
planation beyond  that  given  in  the  cajitions  to  identify 

the  respective  ajiplications. 

Another  form  of  gage,  shown  at  L.  Fig.  12,  has  been 

devised  by  .some  of  the  inspectors.  This  consists  of 

flat  blocks  lapped  to  their  proper  dimensions  and  sub- 

stantially held  together  by  the  .screws  shown.  The  dif- 
ferent pieces  are  also  doweled  so  as  to  be  easily  replaced 

in  their  proper  positions.  A  gage  of  this  kind  can  be 
readily  corrected  after  it  has  worn  beyond  the  allowed 
tolerance. 

Fig.  1:5  shows  details  of  the  carrying  racks  used.  These 

are  similar  for  both  the  upper  and  lower  rings,  except  for 

the  diifei-ence  in  the  length  of  the  carrying  pin,  which 
is  shown. 

Fig.  14  .shows  the  standard  form  of  box  that  has  been 

decided  upon  for  shi])ping  the  rings  from  the  factory 

to  the  loading  plant.  Each  box  contains  528  ring.s,  these 
being  arranged  in  four  lows  of  11  each,  and  12  deep. 

They  are  separated  by  iV"'"-  cardboard  of  the  dimensions 
shown. 

StilRFeiniaEag  SIheet-Metsil  Rolls 
]iv  AuciusTUs  Unkeh 

The  simple  and  effective  method  of  stiffening  the 

rollers  in  a  sheet-metal  i-oUing  machine  here  illustrated 
was  devised  after  considerable  tnmble  had  been  ex])eri- 

enced  in  replacing  new  bearings  and  because  of  unsat- 
isfactory ])roduction.  Heavy  .sheet  iron  was  required 

to  be  rolled  on  this  machine,  but  in  spite  of  its  solid 

construction  the  rollers  could  not  be  kept  from  chatter- 
ScrentoactjuSf 

bloch  m'th 
roller 

STIFFENING    SHEET-METAL    ROLLS 

ing,  even  after  experiments  had  been  made  with  extra- 
heavy  shafts  and  bearings.  After  blocks  A  an<l  B  were 
inserted,  as  shown,  the  work  was  satisfactory  and  the 

machine  runs  smoothly  witliout  chatter.  Graphite  was 
inserted  as  shown  at  D  to  prevent  the  burning  up  of 
the  rollers. 
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HosHffiig  4o5°Sinio  BtPfltnslhi  SIheMs 
Uy  Joiix  S.  Watts 

The  follo\viii<r  is  a  (lcs(Ti])tioii  of  the  outfit  used  I)y  the 

writer  for  nosing  the  4.5-in.  high-ex])h)sive  slu'll  in  a 
sliop  designed  to  have  an  output  of  300  shells  per  day. 

The  shells,  when  ready  for  nosing,  are  turned  to  the 
finished  diameter  at  the  hase  for  about  1%  in.  and  fit 

in  a  horseshoe-shaped  guide  fastened  to  the  table  of  the 
press.  This  guide  is  made  of  the  right  height  to  aot 
also  as  a  stop  to  prevent  the  shell  from  being  pushed  too 
far  into  the  nosing  die.  The  shell  when  heated  is  simply 

pushed  against  the  guide.  The  open  end  of  the  shell  is 
chamfered  on  the  outside,  this  method  requiring  less 
pressure  than  the  inside  chamfering,  to  nose  the  shell. 

The  furnace  for  heating  the  shells  is  shown  herewith, 

the  design  being  an  a(hiptation  of  a  rivet-heating  furnace 
used  by  the  P^astern  Car  Co.,  of  Canada.  The  fuel 

is  Pennsylvania  coke,  and  a  fan  gives  the  draft.  It  will 
be  seen  that  a  water  jacket  is  built  into  one  side  of  the 

furnace  with  holes  to  receive  six  shells,  the  shells  being 

pushed  through  so  as  to  protrude  about  4Y>  '"•  into  the 

heating  chamber. 

The  nosing  press  has  a  ram  of  14-in.  diameter,  and 
the  pressure  is  1,200  lb.  per  square  inch.  The  pump  is 
belt  driven,  having  three  plungers  1%  in.  in  diameter 

by  4-iii.  stroke  running  at  70  r.]).m.  and  delivering  to  an 

accumulator  .')  in.  in  diameter  by  T-ft.  stroke.  Tliis  pump 
and  accumulator  supply  the  banding  press  also.  In  order 

to  get  quick  action  on  the  ])ress  the  comparatively  large 

size  of  fl/^-in.  hydraulic  ]iiping  is  used  thi'oughout,  and 
the  press  is  practically,  as  quick  as  a  bulldozer. 

We  use  a  three-way  operating  valve,  having  connec- 
tions for  bigii  and  low  ]iressure,  the  low  pressure  m  our 

i^ u 
6-/n5q-F/ue-\xr  ̂ ; .  .J 

I.J.n.i   J7       14 
6-Hole  Wafer  Jacket 

K- — 3'-4-—>i 

W-^-Z'o"-^   4'-4"-—^> 
NOSING  FURNACE 

case  being  the  town  water  service,  which  gives  us  about 

80  lb.  per  square  inch,  which  is  ample  to  raise  the  ram 

up  to  the  point  where  the  shell  jams  in  the  die,  when  the 

high  pressure  is  turned  on  to  complete  the  stroke. 
With  this  arrangement  one  man  no.ses  320  shells  ]ier 

day  of  10  hr.,  and  more  could  be  done  in  that  time  if  the 
operator  was  physically  al)le  to  do  more.  In  other  words, 
the  output  is  limited  by  the  endurance  of  the  workman. 

This  equipment  is  as  low  in  first  cost  as  any,  is  fast 
enough  with  two  shifts  per  day  to  handle  an  out]mt  of  (iOO 

shells  and  if  neces^^ary  could  be  increased  by  a<hliiig  an- 
other man  to  assist  the  operator. 

BV    (JEOIMiK    ]*.    IJliElTlSCJIIMII) 

At  X  is  shown  a  machine  jnut  made  of  0.0:iG-in.  music 
wire.  At  first  glance  it  would  seem  that  at  least  four  oper- 

ations are  required  to  make  it.  The  tools  shown,  however, 

make  this  piece  in  two  operations  with  a  consequent  lower 

labor  cost,  by  employing  what  is  known  as  the  nmltiple- 
operation  type  of  fixture. 

The  wipers  A  and  B  are  conne(  te<l  by  two  segment 

spur  gears  and  are  actuated  simultaneously  by  the 
handle  C. 

The  surfaces  at  D  and  E  are  milled  considerably  pa.st 

the  right  angle,  for  in  bending  music  wire  allowance 
must  be  made  for  the  temper  or  spring  back  of  the  wire. 

</3e' 

I^ 

'^operation 

^    0 

2  OS"  Operation 

WIRE-BENDINO  FIXTURE 

The  fixtures  of  multii)le-o])eration  type  are  shown  more 
to  demonstrate  the  possibilities  of  this  type  of  tool,  as 

no  doubt  many  of  your  readers  have  seen  similar  bend- 
ing devices  in  prior  contributions. 

The  second  operating  fixture,  like  the  preceding  one,  is 

of  the  multiple-operation  type.  F,  G  and  7/  are  hardened 
tool  steel.  The  ])art  7  is  cast  iron ;  G  and  77  are  connected 

by  spur  gears  so  that  operation  is  simultaneous.  The 
shape  of  the  impresses  J  and  K,  and  also  of  the  bending 
plate  L  must  be  determined  by  trial.  Allowance  must 

be  made  as  previously  for  the  spring  back  of  the  music 

wire.  This  piece  if  made  in  large  enough  quantities  could 

be  jn'ofitably  ])roduced  upon  a  4-slide  autonuitic  wire- 
bending  machine,  but  the  method  shown  of  connecting 

the  impresses  by  gears  ̂ atly  reduces  the  cost  of  pro 
duction  for  the  type  of  tool  shown. 

SlUtlm^  BeMs 

Having  a  number  of  heavy  belts  which  were  to  Ik*  made 
narrower,  Walter  Scott  points  out  that  he  accomplished 

the  purpose  quickly  and  accurately  by  slitting  them  on 
the  circular  saw  just  as  you  would  a  board. 
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Letters  frona  Practtics^l  Men 

Wlhiait  SOpOOO  Rop,mao  Dad  to  aira 

The  illustration  shows  what  happened  when  an  attempt 
was  made  to  use  in  an  internal  grinding  head  a  longer 
spindle  than  the  machine  was  designed  for. 

In  this  particular  case  the  spindle  that  came  with 
the  machine  was  too  short  to  grind  a  hole  5  in.   long 

THE  BENT  SPINDLE 

in  a  ring  gage.  The  spindle  shown  was  made  fi%  in. 
long,  with  a  taper  11/:  in.  long  on  the  small  end.  The 
diameter  at  the  largest  part  was  -nj  in.,  tapering  to  14  in- 
on  the  end  to  which  the  grinding  wheel  was  attached. 

The  spindle  was  made  tight  in  the  taper  hole  in  the 
grinding  head  and  the  machine  started.  As  the  machine 
gained  speed,  the  end  with  the  wheel  on  was  seen  to  run 
out.  Suddenly  the  spindle  flew  out  of  the  head.  When 
jjicked   up,   it  was  found  bent,  as  shown. 

Bridgeport,   Conn.  James  McIntybb. 

aEE Delflcsite  Fl^saaimg 

An  excellent  example  of  the  adaptability  of  the  toolroom 

bench  lathe  to  precision  work  was  demonstrated  in  plan- 
ing the  two  keyways  in  the  piece  shown  herewith.  It  was 

required  that  the  part  be  splined  to  receive  keys  only  0.010 
in.  in  width,  also  that  they  be  180  deg.  apart.  After  the 
shaper  had  been  tried  in  vain,  in  spite  of  the  utmost  care, 

the  bench  lathe  was  utilized  and  very  good  results  ob- 
tained without  any  unusually  difficult  operation. 

The  part  was  held  upon  a  plug  arbor,  which  was  turned 
for  the  job,  and  the  division  of  the  hole  was  obtained  by 
means  of  the  dividing  holes  on  the  cone  pulley.  The 
inclination  of  the  cutting  tool  to  the  line  of  travel  and 

& 
n 

-in 

Center  Line  oflaihe- 

  
^ 

THE    WORK   AND   SLOTTING    TOOL 

the  work  should  be  noticed,  as  this  had  an  important 
bearing  upon  the  successful  working  of  the  device.  This 
cutting  tool  was  necessarily  so  thin  and  weak  that  the 
slightest  digging  in  of  the  tool  would  have  resulted  in  its 
breaking  off.  Gustave  A.  Remacle. 

Newark,  N.  J. 

'JEliS 

foir  Split  Faim  EHoIes 

A  number  of  interesting  articles  on  drill  jigs  for  cot- 
ter pin  holes  in  bolts  and  pins  have  appeared  in  the 

American  Machinist  during  the  past  year. 

The  adjustai)le  jigs  illustrated  have  been  used  success- 
fully on  this  same  class  of  work  for  a  number  of  years. 

The  greatest  feature  of  these  jigs  has  been  that  they  do 
away  with  making  individual  drill  jigs  for  each  kind  of 
bolt  or  pin  a.^  was  formerly  necessary. 

Over  ;S00  drill  jigs  were  used  for  drilling  all  the 

varieties  of  pins  and  bolts  used  in  a  large  western  fac- 
tory. Now  a  fixture  such  as  the  one  shown  is  taking 

care  of  all  the  drilling  of  all  sizes  of  pins  and  bolts 
manufactured.  Where  these  kinds  of  pins  and  bolts  are 
used  a  fixture  of  this  kind  may  be  easily  appreciated. 

PIG.    1.      TWO  VIEWS  OF  AD.IUSTABLE    DRILLING  JIG 
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These  jif^.s  can  be  adjusted  for  botli  diameter  and 
leiifjtli.  Tlie  drill  jig,  Fig.  ],  can  be  adjusted  for  diani- 
ders  from  %  to  1  in.  by  opening  the  clamping  jaws  C, 
Fig.  2,  to  the  proper  diameter  with  the  screw  J.     These 

CI  will  prevent  loosening  of  the  screw  during  drilling 
o])erations.  Plenty  of  chip  room  is  given  aljove  and  ije- 
low  the  sliding  jaw.  No  chip  trouble  is  experienced  and 
the  work  will  come  out  of  the  jig  easily.     The  chip  plate 
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Fir,.  2.     DRT.MI.S  OF  JIG  CONSTRUCTION 

jaws  will  center  the  work  properly  and  hold  it  tightly 
while  drilling.  For  lengths  from  1  to  9  in.,  the  sliding 
block  B  is  moved  the  desired  distance  and  locked  to  the 

base  A  by  the-locknut  1)  in  tlie  slot  in  the  base.  A 
9-in.  scale,  graduated  in  hundredths,  is  fastened  on  the 
side  of  the  base  to  allow  the  operator  to  adjust  the  jig 

quickly  for  different  lengths  of  work.  The  drill  bush- 

ings F,  for  large  or  small  holes,  can  be  ins'erted  quickly 
by  loosening  the  lockscrcws  E  in  tlie  base  and  sliding 
block. 

To  have  the  holes  in  the  work  properly  s]iaced  from 
eadi  end  of  the  jaws,  a  length-adjusting  screw  (/  is  at- 

tached to  the  base  A,  and  liy  moving  the  screw  to  estab- 
lished graduations  as  shown  at  the  face  of  the  screw  a 

i|Mick  adjustment  is  made.     Tlie  locknut  //  on  the  screw 

h.  fastened  inside  of  the  sliding  block  li  and  working  in 
the  slots  of  the  clamping  jaws  V.  prevents  the  chips  from 
getting  on  the  working  parts  of  the  drill  jig. 

When  large  amounts  of  pins  as  shown  on  Fig.  1  have 
to  be  drilled,  a  two-  spindle  drill  head  will  help. 

Davenport,  Iowa.  Willi.\J£  B.\ombeok. 

•)&l 

)nSiia^  Follow  Rest 

I  have  a  great  deal  of  lathe  work  to  do  which  requires 
the  follow  rest.  To  assure  that  the  jaws  shall  always 
be  well  lubricated.  I  liave  drilled  a  hole  on  the  side  of 

the  follow  rest  away  from  the  tool  and  litted  a  small 
sight-feed  oil  cup.  J.  (iiLLKlANU. 

Aldricb.  Ala. 
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II    U  Ul         u 

isctmssioim  of  Prevnouni 

ni        u      I  I 

^tuestlosii 

TS&e  A.d"va.sata^es  of  MacKsKaist 

An  answer  to  the  question  by  Mr.  Badge,  on  page  31, 

"Why    do    not    more    machinists    become    draftsmen?" 
might   be    fouiul    in    the   experiences   of   a   number   of 

draftsmen  and  of  machinists  wlio  have  become  draftsmen. 

In  the  first  place  it  is  not  an  easy  matter,  at  least 

in  England,  for  a  man  in  the  shops  to  obtain  em- 
ployment in  the  drawing  office.  The  employer  usually 

prefers  to  take  a  man  with  office  experience  or  to  select 

a  youth  and  give  him  the  training  considered  necessary. 

In  my  own  ease  it  took  two  years  of  answering  ad- 
\ertiaementa  and  writing  to  likely  firms  before  T  found 

a  firm  willing  to  give  me  a  trial.  Then  I  started  with 

an  "Irishman's  rise" — a  decrease  in  salary  of  about  30 
per  cent. — although  I  had  spent  considerable  time  in 
designing  and  building  machines  in  an  experimental 
department,  was  an  experienced  tool  maker  and  had  been 
with  a  firm  that,  having  a  pattern  shop  and  foundry, 

gave  every  encouragement  to  the  apprentice  to  learn  all 
he  could  about  these  branches  of  the  trade.  A  man  with 

18  months'  office  experience  apparently '  stands  a  better 
chance  for  an  office  job  than  one  who  has  had  6  years 
in  a  technical  school,  if  he  happens  to  have  had  all  his 
practical  experience  in  the  shop. 

Xo  doubt,  when  tlie  machinist  once  gets  in,  his  shop 
experience  stands  him  in  good  stead ;  but  even  then  he 

will  often  find  it  necessaiy  to  move  to  two  or  three 
firms  before  obtaining  the  salary  that  he  received  while 
in  the  shop.  Of  course,  the  fact  of  his  becoming  a 

"rolling  stone"  is  not  necessarily  a  disadvantage,  as  he 
is  certain  to  acqxiire  a  good  deal  of  useful  information. 

The  draftsman  usually  handles  a  greater  variety  of 

work  than  the  machinist  and  has  more  opportunities 
of  studying  designs  and  methods  than  has  the  latter, 
^fany  machinists  appear  to  envy  the  draftsman  with 

his  shorter  hours  and  his  "soft  job."  although  perhaps 

they  appreciate  the  fact  that  the  "pencil  pusher"  must 
devote  a  large  percentage  of  his  so-called  spare  time 
to  keeping  in  touch  with  his  work.  This  feature  may 
account  for  so  few  machinists  attempting  to  take  up 
drafting.  Albert  F.  Guyler. 

N"ottingham,  England. 

T5ae  As't  of  GiflEadliEa^ 
lleferring  to  tlic  article  by  V.  B.  Jacobs  on  page  165 

of  the  Avieriraii  2frirlii)ilsl.  on  tlie  subj(>ct  of  "The  Art 
of  Grinding,"  all  grindiiig-whcel  makers  and  all  grinding- 
machine  makers  will  welcome  at  any  time  college  men  or 
any  educated  man  who  desires  to  take  up  the  question  of 

reducing  grinding  and  grind ing-whcel  usage  to  a  science. 
Mr.  Jacobs  would  be  just  as  welcome  a.<  anyone. 

But  there  are  several  things  in  this  world  tliat  no  one 

but  those  experienced  can  safely  take  up,  no  matter  what 

their  education  may  be.  Surgeons  today  use  certain  in- 
struments, certain  knives,  and  they  handle  them  in  cer- 

tain ways.  A  surgeon  plunges  a  knife  at  a  certain  angle 
to  avoid  hitting  vital  parts,  and  surgery  is  pretty  suc- 

cessful today  and  is  called  a  science.  But  I  do  not  think 
Mr.  Jacobs  would  know  what  to  order  if  he  wished  a 

knife  for  removing  a  member  of  the  human  body,  and  I 
do  not  think  he  would  know  how  to  use  it  when  he  re- 

ceived it.  Further,  I  do  not  believe  the  surgeons  could 
toll  him  on  paper  how  to  use  it.  I  suspect  he  would 
have  to  have  a  good  many  trial  knives  and  a  good  many 
hours  of  practice  before  he  would  hit  it  right.  Before 
he  got  there,  probably  the  police  would  have  arrested  him 
for  murder. 

There  are  lots  of  things  in  this  world  that  must  always 
remain  an  art.  If  some  of  us  are  so  unfortunate  that  we 

cannot  acquire  that  art,  it  is  not  very  good  taste  for  us 
to  find  fault  because  the  artist  does  not  know  how  to  tell 
us  what  to  do. 

Trial  wheels  are  necessary  so  long  as  there  are  dif- 
ferent users,  with  different  minds,  with  different  ma- 
chines, and  different  materials  that  affect  the  success  of 

the  wheel.  While  users  of  wheels  remain  the  umpires 
as  to  what  is  the  correct  wheel,  it  will  be  necessary  for 
the  makers  to  submit  trial  wheels  for  the  consideration 

of  their  customers.  This  is  wholly  right  and  will  prob- 
ably never  be  any  different  so  long  as  the  world  stands. 

Worcester,  Mass.  C.  H.  Norton. 

It  was  indeed  with  profound  delight  that  I  read  Mr. 

Jacobs'  criticism,  on  page  16.5,  of  the  grinding-wheel  inan- 
facturer's  indifference  to  the  necessity  of  reducing  the  art 
of  grinding  to  an  exact  science.  It  seems  absurd  that  in 

this  age  of  efficiency  we  should  not  be  enjoying  a  grinding- 
wheel  millennium.  Perhaps  the  fault  of  the  past  has 

been,  as  Mr.  Jacobs  hints,  that  the  scientifically  trained 
engineer  has  not  focused  his  indomitable  energies  on  this 

glaring  phase  of  machine  work.  It  is  a  strange  coinci- 
dence that  I,  too,  should  have  discovered,  independently 

of  Mr.  Jacobs,  that  it  will  require  a  man  of  more  than 

normal  intelligence  to  distill  grinding-wheel  knowledge 
down  to  its  very  quintessence  in  a  brief,  cold  formula. 
But  I  will  let  the  honor  of  the  discovery  rest  with  Mr. 
Jacobs. 

There  is  nothing  very  formidable  about  the  array  of 
simple  facts  that  the  scientifically  trained  engineer  will 

find  marshaled  before  his  learned  eye  when  the  grinding- 
wheel  field  enters  his  range  of  vision. 

To  begin  liis  boiling-down  process  all  he  will  have  to 

know  off'hand  will  be  something  as  simple  as  this:  If  the 
work  is  to  be  ground  wet  or  dry ;  if  the  machine  that  the 
wheel  is  going  to  be  used  on  is  frail  or  rigid;  if  it  is  of 

the  so-called  autonuitic  type — surface,  cylindrical,  inter- 
nal or  universal;  if  it  is  bench  stand,  floor  stand,  or  flex- 
ible shaft;  if  manganese,  nickel,  tungsten,  cobalt,  carbon, 

etc.,  predominate  in  the  material  to  be  ground;  if  the 

grinding  is  to  be  on  soft  rubber,  glass,  marble,  horn,  cork 
or  leather;  if- the  finish  is  to  be  rough  or  .smooth;  if  the 
contiut  area  of  wheel  and  work  is  large  or  small;  if  the 
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work  is  heavy  or  light;  if  the  surface  speed  of  the  work  is 
15  ft.  per  mill.,  or  100;  if  the  surface  feet  per  minute  of 
the  wheel  is  2,000  or  6,000. 

These,  of  course,  to  the  scientifically  trained  engineer 
will  be  but  mere  incidentals,  and  those  of  us  who  have 
been  but  poor  dupes  in  the  laggard  growth  of  the 
griiiding-wheel  industry  in  the  past  twenty  years  will 
welcome  with  joy  the  smoothness  with  which  the  scientist 

proceeds  to  formulate  his  formula,  often  becoming  posi- 
tive of  the  exact  weight  of  the  machine  in  kilograms ;  the 

correct  analysis  of  all  parts  of  the  material  to  be  ground, 
together  with  the  tensile  strength  and  specific  gravity; 
the  mathematically  calculated  arc  of  contact;  the  abso- 

lute surface  speed  of  the  work ;  the  micrometered  diameter 
of  the  wheel,  and  its  carefully  measured  speed. 

These  we  know  will  be  but  trifles  to  him,  simply  to  be 

jotted  down 

-(i)^'^  =  ̂'^ The  real  interest  to  him  will  come  in  the  making  of 
the  wheels  themselves.  These  should  at  least  claim  from 

him  a  little  more  than  passing  attention.  There  is  the 
liurity  of  the  abrasive  to  be  looked  into,  and,  naturally,  no 
true  scientist  would  sponsor  a  wheel  that  did  not  have 
his  approved  verdict  as  to  the  exactness  of  its  physical 
characteristics  in  the  preparation  of  the  abrasive  in  the 
electric  furnace.  To  select  the  most  efficient  shape  of 

grain  might  possibly  cause  him  a  moment's  hesitation. 
If  his  decision  should  be  in  favor  of  a  crystalline  grain, 
then  a  short  debate  on  his  part  as  to  which  facet  to  place 
Uppermost  in  each  grain  might  be  important  for  an  ideal 
wheel.  A  choice  of  the  right  combination  of  grains  from 
the  numberless  combinations  possible  would  be  of  ultra 
importance.  This  might  require  quite  a  lengthy  formula, 
Imt  of  course  it  is  within  the  scope  of  the  trained  mind 
that  Mr.  Jacobs  mentions. 

The  bond  to  most  wheel  manufacturers  has  always  been 
a  thing  to  reckon  with,  but  to  such  a  scientist  the  thing 
is  simplicity  itself,  keeping  in  mind  that  any  altering 
cutting-strain  can  be  taken  care  of  geometrically.  Obvi- 

ously the  amount  of  bond  between  each  particle  should  be 
uniform,  and  each  hand-picked  particle  inserted  into  its 
proper  place  with  exact  precision  for,  remember,  that 
with  an  exact  predetermined  work  speed  and  wheel  speed, 
knowing  the  most  efficient  amount  of  work  that  each 
particle  should  do,  it  is  necessary  that  in  order  to  have 
the  proper  number  of  particles  pass  a  given  point  ])er 
revolution  of  the  wheel  the  particles  should  be  most  evenly 
spaced  with  absolute  verification. 

It  would  hardly  be  reasonable  for  one  to  doubt  that  the 
scientifically  trained  mind  would  find  any  trouble  in  the 
burning  of  the  wheel.  At  best  this  is  such  a  simple 
process  that  it  could  be  determined  with  a  footnote.  As 
to  whether  or  not  the  wheel  should  be  made  under  the 

silicate,  vlucanite,  or  elastic  process  might  be  determined 
as  to  whether  or  not  the  numerator  of  an  equation  were 
divisible  by  the  cube  root  of  the  denominator.  It  is 
very  easv  to  have  things  agree  mathematically  and 
mechanically. 

ilr.  Jacobs  has  .struck  a  rei^ponsive  chord  in  nie  in  liis 

suggestion  that  some  scientifically  trained  engineer  pause 
in  his  daily  toil  in  other  lines  of  endeavor  to  reduce  the 
art  of  grinding  to  an  exact  science.  Grinding  has  ceased 
to  be  a  luxury  and  is  now  a  necessity,  and  just  such  a 
superman  is  needed. 

How  convenient  it  will  be  before  proceeding  to  griM<l, 
in  this  grinding  millennium,  to  glance  at  a  chart  and 
ascertain  most  positively  that  the  wheel  that  you  desire 
is   tabulated   in   a  workmanlike  manner.      For  example, 

Jiaving  the  aforementioned  data  represented  by 

(iy- 

;/'".  and  wishing  to  know  the  proper  wheel  to  u.se  for 
grinding  Lipowitz's  Bismuth  Alloy,  you  glance  at  the 
table  and  find,  letting  X  equal  the  wheel  and  solving  for 

.V,  that 

J
 
 

.0
0 

0 

V  a;8  4-  a* 
+ D 

=  X 

It  will  be  such  a  pleasure  for  a  customer  to  get  the 
exact  wheel  he  wants — just  like  having  a  prescription 
filled  at  a  driig  store.  Robin  Duff. 

Worcester,  Mass. 

IRoIlloQrip  Mandrel 

deferring  to  Donald  A.  Hanipson's  "Arbor  for  Ma- 
chining Rollers,"  page  244,  the  writer  has  seen  used  a 

large  number  of  similar  mandrels  on  small  interchange- 

able automobile  parts.  These  mandrels,  known  as  "roll- 
grip  mandrels,"  were  made  of  tool  steel  with  the  grip  end 
hardened,  or  of  machine  steel  carbonized  and  hardened, 
then  ground  to  the  size  of  the  reamed  hole  in  the  piece 

Slofii  shoivn  for 

rerened  I'ar/te Taper  shank  to  fit lathtj^ind/e 

HARDENED  , 

SreCL 

HOLL ■  Rtamersa^leis'OimS'        Hole  formre/okeep  roll 
Hardeneaandgnound  wth  arbor  when  nofiniise 
pin  mgraort 

ROLL-GRIP  MANDREL 

to  be  turned,  less  about  0.0005  in.  The  shape  of  the 
groove  for  the  roll  is  preferable  to  that  described  by  Mr. 
Hampson,  as  the  roll  can  be  laid  on  the  groove  more 
easily  when  putting  on  the  work.  The  shank  is  tapered 

to  fit  the  head  spindle  of  the  lathe,  as  work  can  be  re- 
moved more  quickly  than  when  on  centers.  Do  not  forget 

the  hole  in  the  rollers  for  the  tool  cribnian's  sake. 
Mineville,  N.  Y.  Chaeles  F.  Hunter. 

it'
 

YouE&gi  Meira  of  Today°-Criticisin 

From  reading  ilr.  Brophy's  article  on  page  2()9,  it 
would  seem  that  some  inducement  should  be  offered  shop 

apprentices. In  most  plants  it  is  customary  to  give  a  boy  a  certain 
wage  the  first  year,  a  small  increase  for  the  second  year, 
and  another  for  the  third  year.  The  amount  is  usually 
small,  and  a  boy  is  expected  to  be  able  to  pay  his  board, 

buy  his  clothes,  and  also  purchase  a  fine  .lot  of  small 
tools,  which  in  themselves  are  quite  an  expense.  Most 

boys  who  learn  a  trade  ate  of  the  poorer  class,  and  their 
parents  in  a  great  many  cases  cannot  afford  to  support 
them  entirely,  but  need  about  all  the  boy  gets,  irrespec- 

tive of  the  inducements  held  out  by  the  manufacturer, I 
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When  a  boy  arrives  at  the  age  when  lie  wishes  to  learn 
n  trade,  he  should  be  plared  in  a  position  where  it  is 
up  to  him  to  make  good.  As  an  example,  we  will  say 
that  for  the  first  period  or  year  he  receives  $1  a  day ; 
for  the  second  year,  $1.25;  and  for  the  third  year,  $1.50 
a  day.  In  nrost  shops  that  is  abo,ut  the  wage  rate.  No 
matter  if  one  boy  is  far  better  than  another,  he  receives 

the  same  pay  as  the  other  fellow  gets,  and   no  more. 
Now  suppose  we  put  in  a  little  efficiency  .clanse  in 

this  contract,  something  like  this :  "If  the  apprentice 
shows  good  workmanship,  strict  attention  to  his  work, 

s])eed  and  all  the  good  points  that  go  to  make  up  effi- 
ciency, as  a  reward  for  this  he  will  receive  as  a  premium 

a  wage  increase  equal  to  the  amount  that  woiild  ordinarily 

be  given  him  in  the  next  period  mentioned  in  his  con- 

tract. This  amount  is  to  continue  unless,  at  the  expira- 
tion of  the  period,  he  has  shown  ability  satisfactory  to 

the  company,  when  he  is  to  be  given  another  increase 

that  will  equal  that  of  the  period  next  succeeding."  This 
clause  will  inspire  an  apprentice  and  give  him  some  en- 
couragement. 

In  some  shops  after  the  first  six  months  10  per  cent, 
of  the  wages  is  withheld  by  the  company  and  given  to 
the  apprentice  when  he  has  finished  his  contract.  This 

is  a  good  idea,  as  it  partly  insures  the  company  of  his 
services  to  the  end  of  his  contract  and  also  to  some  extent 

prevents  a  boy  from  getting  a  swelled  head. 
Inducements  along  the  foregoing  lines  will  tend  to 

make  more  and  better  apprentices.         A.  E.  Holaday, 
Naugatuck,  Conn. 

In  Mr.  Brophy's  article  on  page  269,  descriptive  of 
the  young  men  of  today,  he  says,  "To  sum  u])  the  situa- 

tion, it  almost  seems  that  these  young  men  are  lacking 

in  just  ordinary  conimonsense,"  and  asks,  "Is  it  possible 
that  too  much  book  education  is  destroying  the  thinking 

power  of  our  young  men  and  preventing  them  from  un- 

derstanding life  as  it  really  is?"  He  speaks  from  the 
\iewpoint  of  an  employer  who  is  seeking  apprentices. 
The  young  man  who  is  looking  the  future  square  in  the 
face  might  ])resent  another  view. 

Jlany  of  your  readers  no  doubt  have  heard  the  fable 
of  the  three  blind  men  who  went  to  sfp  the  elephant. 

One  touched  the  elephant's  leg  and  said,  "The  elephant 
is  like  unto  a  tree."  Another,  who  touched  its  trunk, 

>iaid,  "You  are  wrong,  the  cle])hant  is  like  unto  a  snake." 
Then  the  third,  who  had  tf)U(bcd  its  tail,  exclaimed,  "You 

are  both  wrong;  the  elephant  is  like  iinto  a  rope."  All 
were  wrong,  yet  each  was  right  from  his  individual  jioint 
of  view. 

No  doubt  the  young  man  with  a  reasonable  amount 
of  connnonsense,  who  for  the  last  few  years,  up  to  the  time 

that  the  war  in  Europe  created  a  demand  for  mechanics, 
has  been  obliged  to  take  anything  he  could  get  at  almost 
any  pay,  reasons  that  if  he  nnist  work  for  such  small  pay 
be  might  better  begin  now  than  after  spending  three  or 
four  years  learning  a  trade. 

And  the  slow  way  in  which  an  apprentice  is  advanced 

in  some  shops  is  verv  discouraging  to  those  who  are  am- 
iiitious.  They  understand  that,  being  noni)roductivc,  they 
must  work  for  small  pay.  but  are  often  ke])t  doing  the 

same  work  after  they  can  ilo  just  as  nnu-h  of  it  and 
that  just  as  well  as  an  old  band. 

Eddie's  experience  was  a  fair  example  of  this.  He  came 
(o  learn  the  macbine  trade  in  a  shop  where  I  was  work- 

ing. He  was  a  bright  young  fellow,  about  18,  tall,  dean 
cut  and  manly.  We  all  liked  Eddie  just  because  we 
could  not  help  it.  He  had  been  with  us  ai)out  two  months, 
and  the  only  machine  tool  he  had  been  allowed  to  handle 

was  a  broom.  One  Monday  we  learned  that  he  had  taken 
a  position  in  an  office  for  $1  less  per  week,  as  he  wanted 
to  learn  something. 

There  are  some  of  us  who  think  h^ddie  used  pretty 
good  sense.  W.  J.  Wells. 

Brooklvn.  N.  Y. 

I  have  read  with  interest  Mr.  Brophy's  article,  "Where 

Are  the  Good  Mechani<s?"  and  am  ])rom])ted  to  ]nit  forth 
a  few  reasons  for  the  conditions  he  finds. 

To  start,  is  it  not  probable  that  the  machine  shops 

are  growing  in  size  and  number  faster  than  it  is  pos- 
sible for  boys  to  be  trained  to  fill  them? 

The  trouble  that  is  undoubtedly  the  most  exasperating 

to  cm])loyers  is  the  number  of  men  roaming  from  one 
shop  to  another,  who  do  not  seem  to  know  anything  at 
all  about  their  trade.  I  believe  that  this  condition  is 

caused  by  the  good  pay  that  induces  men  from  other 
lines  (not  mechanics  at  all)  to  try  to  get  by.  And  a 
lot  of  them  do. 

Another  factor  is  the  number  of  new  machines  and 

tools,  and  the  additions,  variations  and  complications  of 
the  old  ones.  There  is  so  much  to  learn  that  the  boy 
either  does  not  half  learn  any  of  it  or  settles  down  to 
one  machine  and  sticks  to  it.  Is  not  this  latter  where 

we  are  going  to  land  ?  All  will  be  specialists — except  the 
exceptional  men. 

Rut  the  principal  reason,  after  all,  is  that  the  men 

in  the  shops  "in  the  good  old  days"  were  trained  in  the 
shops  of  still  older  days,  quite  a  while  ago  now.  They 
were  right  under  the  eye  and  tongue  (and  often  the 

hand)  of  the  "Old  ̂ lan."  They  usually  were  the  sons  of 
machinists,  had  the  trade  in  their  blood  and  were  also 

under  the  direction  of  a  father,  an  uncle  or  a  brother— 
or  all  three — as  well  as  the  Ross,  ̂ fore  than  that,  the 

Boss  was  almost  always  an  cxce])tional  man.  The  boy  was 

not,  probably,  any  more  anxious  to  learn  then  than  now, 
but  he  just  naturally  had  it  hammered  into  him. 

Since  then  conditions  have  been  steadily  changing; 

"shops"  have  grown  into  "plants."  the  Old  Man  has  moved 
into  the  office,  and  the  boy  has  been  turned  over,  first, 

to  the  foreman  and  then  t«  a  "system" — or  "Depart- 
ment for  Handling  and  Training  of  Apprentices."  The 

result  is  really  perfectly  natural.  W.  B.  Oheexleaf. 

Plymouth.' Mii-li. 

After  carefully  reading  and  considering  the  article 
on  page  815,  Vol.  44,  I  am  disposed  to  feel  glad  that 
I  am  not  a  member  of  that  works  force  in  any  capacity. 
More  ink  has  been  used  and  more  brain  fag  has  Ijcen 

caused  by  the  question  of  suggestion  .systems  than  the 
total  results  warrant;  hence  the  failure  of  most.  It 

would  seem  that  the  system  descTibed  would  likely  prove 
to  be  a  success  at  the  expense  of  normal  routine.  The 

implied  jjenalty  to  the  foreman  who  failed  to  .scud 
forward  his  weekly  list  of  suggestions  is  one  bad  feature; 
the  incentive -to  put  forward  something,  whether  valid 
or  not,  for  fear  of  trouble  is  another. 
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Suggestion  systems  are  well  enough  in  their  way  and 
the  object  sought  is  good.  The  faet  that  as  long  as 
the  world  lasts  improvements  will  he  made,  makes 

desirable  some  scheme  of  elieiting  criticism  and  obtain- 
ing first-hand  grumbles.  At  the  same  time,  to  put  a 

system  of  suggestions  in  a  prominent  place  and  enforce 
a  weekly  return  even  thougli  nothing  has  suggested  itself, 
is  novel  but  unpleasant. 

Some  men  with  a  faculty  for  finding  trivial  faults 
are  practically  worthless  otherwise.  Others,  without  this 
sense,  arc  hard  workers  and  overcome  troubles  without 

effort.  In  efPect,  the  system  outlined  seems  to  be  de- 
signed to  favor  the  simjily  ingenious  mechanic  at  the 

expense  of  the  man  who  sticks  close  to  his  job  and  has 
no  time  for  hunting  trouble.  Tlie  scheme  seems  to  have 
a  di.stinct  flavor  of  favoring  ingenuity  at  the  expense 
of  output. 

In  one  of  the  instances  cited — that  of  the  boy  mail 

carrier — the  youth  probably  neglected  his  primary  func- 
tion in  going  from  ])oint  to  point  in  order  to  alight  on 

what  are  admittedly  minor  matters  after  all. 

We  are  told  that  a  single  suggestion  saved  $6,700  in 

a  year,  and  gather  by  inference  that  the  reward  was  a 
gold  watch.  We  are  not  informed  just  what  all  the 

suggestions  in  any  one  year  are  worth.  The  point  at 
issue  in  common  fairness  is  this:  The  employee  nmst 
be  altruistic  indeed  who  saves  a  concern  $6,700  multiplied 

by  a  term  of  years  and  feels  adequately  compensated 
Ijy  the  gift  of  a  watch.  For  this  rcascin  alone  the  scheme 
is  doomed  to  extinction.  It  may  survive  for  a  while,  but 
it  is  not  honest  to  make  a  small  present  in  return  for 

a  large  cash  saving.  The  matter  for  surprise  is  that, 
taking  the  facts  as  related,  it  has  survived  at  all. 

The  firm  nmst  be  peculiarly  fortunate  in  the  matter 
of  its  labor,  and  some  remarks  of  the  latter  on  the 

system  might  throw  light  on  a  condition  which  is 
scarcely  credible  to  anyone  having  experience  with  the 
usual  type  of  shop.  Another  matter  is,  that  wherever 
and  whenever  a  suj)erintendent  shows  himself  favorably 

disposed  to  any  one  thing  to  the  exclusion  of  others, 
it  is  evident  that  the  short  c\it  to  favor  may  be  gained  by 

fostering  this  preference.  Again,  witliout  such  a  system 
in  vogue,  improvements  are  effected.  For  example: 

Drawing-ofBce  designs,  tools  and  fixtures  that  are  the 
work  of  a  smart  foreman  or  tool  maker,  in  a  shop  not 

employing  a  system,  would  not  be  considered  out  of  the 

ordinary.  But  given  a  sui)erintcndent  with  the  "sugges- 
tion bug"  and  a  system  in  vogue,  all  these  quite  usual 

matters  become  statistics  in  the  S(;heme. 

If  a  foreman  is  employed  at  full  pressure,  with  the 
usual  amount  of  red  tape  and  nornuil  troubles  to  face, 
the  effect  of  the  note  demanding  suggestions  would  cause 

most  first-class  men  to  explode.  There  is  an  implied 
threat  about  it  -that  does  not  make  for  the  interest  of 

harmonious  working  or  good  management.  It  is  pretty 
certain  that  whatever  1)e  the  success  of  the  scheme  in  a 

manufacturing  concern  it  would  never  answer  in  sho]>s  re- 
quiring skilled  work. 

The  saving  clause  in  the  entire  system  is  the  personal 
note.  Some  years  ago,  in  these  columns,  I  suggested 
exchanging  the  suggestion  box  for  a  live  man  accessible 
to  all  and  having  no  specified  duties  to  perform.  It 

is  unquestionably  this  factor  and  not  the  chasing  and 
badgering  of  employees  for  suggestions  that  saves  the 
situation.     As  to  the   matter  of   rewards,  the  writer  is 

strongly  of  the  opinion  that  these  shouhl  l)e  in  cash 
and  proportionate  to  the  saving  involved.  Mean  and 
trifling  rewards  for  large  savings  have  been  the  deatli 
of  most   suggestion   systems. 

A  man  who  saves  $10,000  a  year  by  a  simi)le  suggestion, 

the  saving  being  repeated  year  after  year,  should  receive 
a  royalty  as  if  for  a  patent.  The  case  is  similar  to  that 
of  a  foreman  paid  on  tonnage  or  output  who  turns  out 
a  lot  of  work  the  first  week,  and  is  tiien  offered  a  lower 

sum.  The  same  thing  affects  piecework  and  is  a  thorn 
in  the  side  of  the  production  problem.  It  is  generally 
realized  that  to  earn  too  7nuch  is  to  suffer  reduction  in 

rate,  hence  earnings  are  kept  just  within  an  estimated 
margin  of  safety.  This  als<j  applies  to  rewards  for 
suggestions  where  $10  is  considered  adequate  payment 
for  a  $1,000  annual  saving. 

If  the  shop  men  have  confidence  either  in  the  integrity 
of  the  firm  or  in  the  reputation  and  personality  of  the 
chief,  suggestions  will  be  forthct)ming.  Combine  the 

two — belief  in  the  high  character  of  the  chief  and  the 

certainty  of  adequate  payment — and  any  scheme  what- 
ever can  be  made  a  .success.  It  is  confidence  that  is 

required  in  the  solution  of  the  troubles  incident  to  all 

systems  and  not  a  particular  method. 
Since  the  personal  element  looms  so  largely  in  the 

system  described  it  must  be  this  and  the  accessibility  of 
the  factory  superintendent  tliat  should  receive  the  credit. 

Unfortunately  this  local  adjustment  cannot  without 

(sgotism  be  put  on  paper  and  could  so  easily  be  made  to 

apjH'ar  ridiculous.  That  suggestions  do  come  forward 
and  that  the  system  is  not  defunct  is  a  tribute  to  the 
character  of  the  author,  who  only  dimly  comprehends 
the  actual  facts. 

I  do  not  believe  in  any  particular  .system  of  sugges- 

tions but  in  the  basis  tinderlying  such  systems.  '\A'here 
both  parties  are  honest  in  intention  and  impartial  in 
fact,  and  due  credit  and  reward  are  given,  much  may 
be  done.  Short  of  the  personal  element  and  e.stabli.shed 

confidence,  which  latter  has  in  too  many  ca.ses  been 

forfeited  under  the  pi'csent  industrial  .system,  any  scheme 
is  foredoomed  to  failure  and  its  s]K)nsor  is  Ixjund  to 

be  disappointed. 

I  do  not  dispute  facts  which  are  outside  my  knowl- 
edge, and  if  the  suggestion  idea  can  be  made  successful 

in  any  guise  or  under  any  system  whatever,  it  is  some- 

thing to  he  thankful  for.  Its  application  to  one's  own 
particular  problems  and  how  to  evolve  some  solution 

to   suit  local   iuhhIs   givi-   one    ample   food    for   thought. 
London,  England.  A.  L.  Haas. 

y. 

In  the  article  "A  Bai)l)itting  Problem,"'  on  page  100, 
the  writer  seemed  to  have  difficidty  in  keeping  the  mid- 

dle of  three  bearings  from  pouring  too  low.  This  trouble 
would  not  have  occurred  if  Mr.  Williamson  had  taken 

into  account  the  action  of  heat  upon  metal.  The  shaft 

became  heated  at  the  center  on  the  lower  side  ami  ex- 

])anded,  causing  a  sag  at  that  point.  This  could  have 
been  corrected  by  warming  tip  the  shaft  evenly  to  about 

the  temperature  of  the  melted  babbitt,  which  would  have 
b(,'en  better  than  the  metliod  u.<ed  of  reducing  the  diam- 

eter of  the  shaft  at  the  center.  Preheating  the  shaft  also 

causes  the  babbitt  to  flow  more  smoothly. 

Stockton.  Calif.  .1."  H.   llARiiisoN. 
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n       nuu  in     n  uni        \  ̂  

I     u  iwHin  niiH 

Go^imcil  of  Hatioima.1  Defeinkse 
One  of  the  most  importiUit  sections  in  the  recently 

passed  Army  Approt)riation  Act  is  the  one  providing  for 
the  establishment  of  a  United  States  Council  of  National 

Defense.  The  followinff  quotation  comprises  the  first 

three  paragraphs  of  this  section: 
That  a  Council  of  National  Defense  is  hereby  established, 

for  the  coordination  of  industries  and  resources  for  the  na- 
tional security  and  welfare,  to  consist  of  the  Secretary  of 

War,  the  Secretaiy  of  the  Navy,  the  Secretary  of  the  In- 
terior, the  Secretary  of  Agriculture,  the  Secretary  of  Com- 
merce, and  the  Secretary  of  Labor. 

That  the  Council  of  National  Defense  shall  nominate  to 
the  President,  and  the  President  shall  appoint,  an  advisory 
commission,  con.sisting  of  not  more  than  seven  persons,  each 
of  whom  shall  have  special  knowledge  of  some  industry, 
public  utility,  or  the  development  of  some  natural  resource, 
or  be  otherwise  specially  qualified,  in  the  opinion  of  the 
council,  for  the  performance  of  the  duties  hereinafter  pro- 

vided. The  members  of  the  advisory  commission  shall  serve 
without  compensation,  but  shall  be  allowed  actual  expenses 
of  travel  and  suh.sistence  when  attending-  meetings  of  the  com- 

mission or  engaged  in  investigations  pertaining  to  its  activ- 
ities. The  advisory  commission  shall  hold  such  meetings  as 

shall  be  called  by  the  council  or  be  provided  by  the  rules 
and  regulations  adopted  by  the  council  for  the  conduct  of  its 
work. 

That  it  shall  be  the  duty  of  the  Council  of  National  De- 
fense to  supervise  and  direct  investigations  and  make  recom- 

mendations to  the  President  and  the  heads  of  executive  de- 
partments as  to  the  location  of  railroads  with  reference  to 

the  frontier  of  the  United  States  so  as  to  render  possible 
expeditious  concentration  of  troops  and  supplies  to  points  of 
defense;  the  coordination  of  military,  industrial  and  com- 

mercial purposes  in  the  location  of  extensive  highways  and 
branch  lines  of  railroads;  the  utilization  of  waterways;  the 
mobilization  of  military  and  naval  resources  for  defense;  the 
increase  of  domestic  production  of  articles  and  materials  es- 

sential to  the  support  of  armies  and  of  the  people  during  the 
interruption  of  foreign  commerce;  the  development  of  seago- 

ing transportation;  data  as  to  amounts,  location,  method  and 
means  of  production,  and  availability  of  military  supplies;  the 
giving  of  information  to  producers  and  manufacturers  as  to 
the  class  of  supplies  needed  by  the  military  and  other  serv- 

ices of  the  Government,  the  requirements  relating  thereto, 
and  the  creation  of  relations  which  will  render  possible  in 
time  of  need  the  immediate  concentration  and  utilization  of 
the  resources  of  the  Nation. 

That  the  Council  of  National  Defense  shall  adopt  rules  and 
regulations  for  the  conduct  of  its  work,  which  rules  and 
regulations  shall  be  subject  to  the  approval  of  the  President, 
and  shall  provide  for  the  work  of  the  advisory  commission 
to  the  end  that  the  special  knowledge  of  such  commission  may 
be  developed  by  suitable  investigation,  research  ami  inquiry 
and  made  available  in  conference  and  report  for  the  use  of 
the  council;  and  the  council  may  organize  subordinate  bodies 
for  its  assistance  in  special  investigations,  either  by  the  em- 

ployment of  experts  or  by  the  creation  of  committees  of  spe- 
cially qualified  persons  to  serve  without  compensation,  but  to 

direct  the  investigations  of  experts  so  employed. 

Thus  the  Council  of  National  nefeiuse  is  to  be  conii)oscd 

of  six  mcnibci's  of  the  I'icsidciit's  Cabinet.  Working  witji 
the  council  will  be  a  civilian  advi.sory  commission  of  seven 

men,  each  of  whom  must  have  "special  knowleilgc  of  some 
industry,  public  utility,  or  tlie  develoj)ment  of  some 

natural  resource."  These  requirements  make  the  predic- 
tion safe  that  at  least  a  ])ai't  of  the  menibei-s  of  this  com- 

mission will  be  engineers.  Thus  comes  another  recogni- 
tion of  the  place  and  im])ortance  of  engineers  in  our 

national  life.  An  impartial  i-eview  of  the  facts  shows  that 
there  have  i)ocn  more  of  these  recognitions  during  the  last 

three  years  tiian  ever  bci'oie  in  the  history  of  the  United 
States.  It  is  probable  that  at  least  one  mend)er  of  this 
advisory  commission  will  also  be  a  member  of  the  existing 
Naval  Consulting  Board.  He  will  be  the  tiounecting  link 
between  the  work  already  done  for  industrial  preparedness 

and  the  work  that  will  be  undertaken  by  the  Council  of 
National  Defense. 

A  part  of  the  duties  placed  upon  the  Naval  (Jousulting 
Board  will  be  the  establishment  and  operation  of  the 

experimental  and  re.search  laboratory  authorized  by  Con- 
gress in  the  Naval  Appropriation  Act.  it  is  expected  that 

lit  this  laboratory  the  specifications  and  manufacturing 

requirements  of  all  American  munitions  of  war  will  be 
brought  under  survey  and  studied  with  the  purpo.se  of 

making  them  as  complete  and  ])raeticable  as  p»)8sible  for 
mass  production.  This  ])art  of  the  work  of  the  Consulting 
Board  will  of  course  affect  the  Army,  for  not  only  will 
naval  munitions  be  .studied,  but  those  intended  for  the 
land  forces  as  well. 

Should  the  emergency  of  war  come  k>  this  country 
within  a  few  years,  the  benefits  from  the  activities  of  the 
Naval  Consulting  Board  and  the  Council  of  National 
Defense  will  be  so  tremendous  as  to  pile  uj)  an  incalculable 

(Icbt  of  gratitude  on  the  ])art  of  American  (-itizens.  It  is 
no  small  achievement  to  inventory  20,000  industrial 

]ilants  in  this  country  as  a  civilian  enterprise  and  without 

the  legal  authority  of  Congress.  Yet  this  has  been  suc- 
cessfully done.  It  is  no  small  thing  to  arouse  the  interest 

of  the  country  in  the  industrial  side  of  national  defense 
so  as  to  bring  about  the  creation  of  this  council,  the 

providing  of  ample  funds  for  a  beginning  of  its  work,  the 

appropriation  of  over  $(500,000,000  for  the  Army  and 
.Vavy  for  the  fiscal  year  ]!)17,  and  to  give  the  promise  of 
1  condition  of  adequate  preparedness  in  the  United  States 
within  a  period  of  two  years. 

It  is  strictly  within  the  bounds  of  truth  to  say  tliat  this 

great  work  could  not  have  been  accomplished  ex<ci)t 
through  tlie  activities  of  engineers  and  manufacturers,  the 
men  who  have  given  unstintingly  of  their  efforts  and 
])owers  to  the  Naval  Consulting  Board. 

:*: 

Last  week  a  part  of  these  columns  was  devoted  to 

comment  on  the  Army,  Navy  and  Fortifications  Appropri- 
ation Bills.  ])ointing  out  items  to  cover  the  cost  of  pro- 

curing aitillciy,  arms  and  ammunition.  The  equipment 
specified  in  these  provisions  must  be  supplied  by  the 

machine  shops  of  the  United  States. 
There  is  good  reason  to  believe  that  some  work  of 

standardization  for  manufacture  may  be  done  before  our 

shops  are  called  u|)on  to  ])roduce  these  munitions.  News 
from  France  brings  the  information  that  the  French 
(iovernment  has  done  a  great  deal  since  the  war  started 
to  reduce  the  number  of  items  in  its  military  equipment 
and  standardize  tliose  that  have  been  retained.  A  num- 

ber of  sizes  of  field  guns  have  been  abandoned  as  regards 

new   manufacfui'e,  and   those  that  have   been  kept  have 
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been  standardized  in  rcjiard  to  details  and  methods  of 

prodiu'tion,  so  far  as  this  is  possibk'  undei'  war  conditions. 
It  is  stated  that  the  celebrated  French  75-nini.  field  gun 
is  arranged  so  that  each  barrel  has  three  lives.  WJien 
the  barrel  first  goes  to  the  battlefield,  it  is  of  the  proper 

size  to  take  tlie  regulation  7o-nini.  shell.  After  it  has 
been  worn  and  eroded  so  that  its  accuracy  is  lost,  the 
barrel  goes  back  to  the  arsenal  and  is  rebored  to  take 
an  83-nnn.  shell.  After  it  becomes  worn  from  this  size, 
it  is  returned  to  the  arsenal  a  second  time,  is  bored  to 
take  ItO-mni.  shells  and  then  sent  l)ack  to  the  battlefield 

for  its  third  period  of  service.  Tiiis  procedure  bears  the 

stamj)  of  practicability  from  a  manufacturing  viewpoint. 
It  is  possible  that  something  nuiy  l)e  done  with  our 

own  munitions  to  reduce  the  nund)er  of  sizes  and  kinds 

aiul  arrange  for  the  maxinuim  use  of  those  parts  that  can 
be  salved  from  the  battlelicld.  But  it  appears  that  there 

is  a  larger  field  for  standardization  even  than  the  bring- 
ing  about   of    uniformity    for   manufacture. 

Would  there  not  he  enormous .  advantages  to  all,  if 
the  countries  of  the  Western  Heinis])here  should  agree 

to  standardize  their  military  equipment?  Would  there 
not  be  an  immediate  increase  in  the  potential  strength 
of  each,  if  the  arnnes  of  Argentina,  Chile,  Brazil,  Mexico, 

the  United  States  and  perha])s  Canada  should  i)c  armed 

with  the  same  rifle,  equipped  with  the  same  machine 
gun,  provided  with  batteries  of  the  same  field  artillery, 
supplied  with  siege  trains  of  the  same  howitzers,  and  in 

fact  all  the  way  down  the  line  he  given  identical  equip- 
ment, except  as  this  would  need  to  be  modified  i)y  climate 

and  other  natural  conditions?  The  United  States  would 

be  the  greatest  source  of  supply  for  this  material.  All 

the  military  devices  and  military  secrets  as  regards  equip- 
ment should  be  shared  by  all  the  countries  entering  the 

agreement.  This  indeed  would  be  the  greatest  achieve- 
ment in  standardization  of  machine-shop  products  that 

the  world  has  ever  known. 

Is  not  this  project  one  of  the  first  that  might  properly 
he  taken  up  by  the  soon  to  1)e  constituted  United  States 
Council  of  National  Defense? 

The  first  coni))rehensive  article  on  the  manufac'ture  of 
a  large-size  explosive  shell  (12-in.)  is  contained  in  this 
issue.  Several  months  ago  the  American  Machinist 

showed  the  compk'te  numilfacture  of  the  12-in.  Ru.ssian 
shrapnel  shell.  These  two  are  the  largest  shells  that 

have  been  made  in  any  quantity  in  the  United  States 
for  the  belligerent  nations  of  Europe.  A  small  number 

of  15-in.  high-explosive  shells  have  been  produced.  How- 
ever, the  quantity  has  not  been  great,  and  the  methods 

of  production  have  been  essentially  the  same  as  those 
followed  on  the  12-in. 

The  problem  of  producing  shells  of  this  size  differs  in 
several  essential  features  from  that  encountered  on  the 

smaller  sizes.  On  the  small  shells  s])ecial  tools,  devices 

aiul  methods  are  of  extreme  ini])ortance.  The  sub- 
division of  operations  and  their  sequence  must  be  care- 

fully studied  in  order  to  obtain  maximum  production  in 
minimum  time;  that  is,  the  manufacturing  methods  must 
be  worked  out  with  extreme  detail  before  success  can 

be  obtained,  even  although  there  may  exist  an  excellent 
msnufaetiiring  organization. 

The  most  important  difference  to  be  noted  when  we 

attack  the  problem  of  the  larger  shells  centers  around 
this  very  feature  of  organization.  The  pieces  are  so 
much  larger  in  the  ease  of  the  big  shells,  so  much  more 

expensive  per  unit,  transportation  is  so  much  more  diffi- 
cult and  im])ortant,  and  the  nature  of  the  work  is  such 

that  special  devices  and  machine  tools  lack  the  scope 

of  application  that  they  have  in  the  cases  of  the 
smaller  sizes ;  so  organization  looms  up  as  the  dominating 
feature.  It  is  perhaps  not  untrue  to  say  that  in  the 
case  of  the  small  shells  manufacturing  equipment  and 
methods  come  first  and  organization  second,  while  in 
the  case  of  the  large  shells  organization  is  first  and 
equipment  and  methods  second. 

It  must  not  be  thought  that  an  attempt  is  being  made 

to  minimize  the  importance  of  equipment  in  the  manu- 
facture of  the  large  shells.  But  owing  to  the  very  nature 

of  the  work  and  the  comparatively  small  sizes  of  the 

orders — a  few  thousand  only — special  machines,  fixtures 
and  tools  cannot  be  utilized  in  the  way  that  they  are 

applied  to  the  smaller  sizes.  Thus,  as  shown  by  the 

article  in  this  i.ssue,  the  manufacture  of  the  12-in.  shell 
is  just  a  first-class  machine-shop  job  worked  out  largely 
on  standard  machine  tools.  To  gain  the  maximum 
result  from  such  methods  and  equipment,  there  must 

exist  efficient  shop  organization.  The  so-called  prepara- 
tion work- — the  supply  of  tools,  machining  instructions 

uul  material — mu.st  be  attended  to  with  the  utmost  care 

and  must  be  continually  su]X!rvise(l.  There  is  a  lack 

of  that  autonmtic  feature  that  prevails  in  the  manufac- 
ture of  the  smaller  shells,  where  a  great  deal  of  special, 

l)erhaps  automatic  or  semi-automatic  machinery,  is 
employed.  In  that  case  the  regular  run  of  work  gain.« 
its  own  momentum  and  assists  the  organization  in  keep- 

ing things  going.  Not  so  with  the  larger  shells.  There, 
supervision  at  all  places  and  at  all  times  must  be  minute 
^nd  detailed,  if  the  expected  results  are  to  be  obtained. 

Maclhniae-SlhiOp  Sn^»s 

"Put  a  sign  on  youi-  shop  lest  others  fail  to  find  you" 
seems  to  be  as  true  as  the  saying,  "Blow  your  own  horn 

lest  it  be  not  Idown." 
Many  machine  shops  do  not  display  signs,  not  even 

the  firm  name,  and  thereby  lose  the  opportunity  to  tell 

the  public  what  is  being  manufactured.  It  is  equally 
true  that  factories  other  than  machine  shoi)s  fail  to 

display  legends  or  tokens  on  their  buildings  indicating 
the  firm  luime  and  the  ])roducts.  but  machine  shops  in 

particular  seem  to   be  especially  modest  in  this   regard. 
Professor  Sweet  has  jwinted  the  way  in  this  matter, 

as  he  has  in  so  many  other  things.  On  the  roof  of  his 

shop  in  Syracuse,  one  of  the  first  Straight-Line  engines 
is  mounted  so  that  it  shows  plainly  alx>ve  the  cornice. 

Below  is  a  sign  on  which  the  name  of  the  firm  is  painted 
in  large  letters. 

Why  should  not  every  machine  shop  display  prom- 
inently on  its  most  important  building  the  name  of  the 

company  and  something  to  indicate  the  nature  of  its 

output?  In  these  days  of  general  travel  thousands  would 
see  such  signs  every  year.  They  would  serve  as  guiding 
marks  for  the  visitor  who  purposes  to  make  his  first  call 
and  as  landmarks  for  those  who  know  the  vicinity  well. 

They  would  he  another  jiart  of  that  desirable  publicity 

that  consists  in  "savintr  what  is  so."' 
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lEiragfliae  ILatlhie 
of  0.40  to  0.50  per  cent,  carbon  .steel.     Tlie  tops  of  the 
lathe  beds  are  chilled  to  a  depth  of  about  %  in.  below 

the  bottom  of  the  V's,  which  gives  a  degree  of  hardness 
The  machine   shown   is   the   20-in.    size  made   by  the      that  insures  perfect  alignment  of  the  bed.     All  the  ca.st- 

Chard  Lathe  Co.,  Newcastle,  Ind.     This  firm  also  builds      lugs  used  are  pickli'd  and  sandblasted  Ijcfore  machining. 
The  crossfeed  and  compound  rest  are 

provided  with  large  graduated  col- 
lars reading  to  0.001  in.,  and  the 

figures  are  large,  distinct  and  easily- 
read.  The  dovetail  on  the  carriage  is 
inverted  in  order  to  give  greater 

strengtli.  The  carriage  has  shear  wip- 
ers and  an  oiling  device  integral  with 

it.  The  apron  has  a  doul)lo  hearing 

for  all  studs,  obtained  by  means  of  a 

double-plate  type  of  construction.  All 

bearings  in  the  ba<>k  ])late  are  oiled 
from  one  hole  in  the  top  of  the  car- 

riage, and  theie  are  no  gears  running 
on  fixed  studs.  Particular  attention 

is  called  to  the  fact  that  handles  on 

the  handwheel  on  the  a])ron  and  the 
crossfeed  crank  revolve  on  fixed  .studs, 

so  that  an  operator  can  take  a  firm 
hold  without  the  handle  slipping  in 
his  hand.  Provision  is  made  to 

prevent  the  springing  of  the  bed  when 

the  legs  are  bolted  in  jjlace.  The  tail- 
stock  is  graduated  to  provide  for  set- 

ting over  for  taper  turning.  In  the  size 
of  lathe  shown,  the  pedestal  leg  under 
the  headstock  contains  a  reservoir 

provided  with  two  strainers  for  remov- 

ing chips  and  dirt  from  whatever 

liquid  is  used.  A  pump,  however,  is 

furnished  only  on  special  order.  A  steel  chip  and  drip 
pan  gi\es  additional  convenience  and  reduces   fire   risk. 

The  design  of  plain  grinder  shown  has  been  recently 
added  to  the  products  of  the  Ott  (irinder  Co.,  Chicago, 

111.  It  is  considered  especially  adapted  for  the  jiroduction 
of  small  duplicate  straight  or  taper  cylindrical  parts 

requiring  close  limits. 
Tiic  wheel  spindle  is  of  hardened  steel  ground  and 

lap])ed.  The  bronze  bearings  are  made  adjustaijle  and 

are  provided  for  lubrication  through  self-feeding  oilers. 
The  automatic  crossfeed  can  be  set  to  feed  at  either  or 

Loth  ends  of  the  table  rcver.se.  It  is  automatically  thrown 

out  when  work  is  ground  to  size.  The  table  drive  is 
through  a  worm  anil  woiniwhecl.  The  automatic  travel 
is  controlled  by  (|ui(kly  adjustable  dogs  .sliding  on  the 
rack.  The  table  handwheel  is  disconnected  during  power 

travel  of  the  table.  The  reversing  mechanism  is  nonccn- 
tering.  The  swivel  talile  turns  on  a  large  central  stud  that 

it:  hardened  and  ground.  It  is  clam])e'l  on  both  ends. 
The  headstock  is  arranged  for  both  dead-  and  live-center 

DOUBLE    BACK-GEARED    20-IN.    ENGINE  LATHE 

Swing  over  V's,  20V4  in.;  swing:  over  carriage.  13V4  in.;  distance  between  cen- 
ters (7-ft.  bed),  281,4  in.;  travel  of  tailstocic  spindle,  9  in.;  diameter  of  tailstoek 

spindle,  Eft  in.;  centers  bored  for  No.  4  Morse  taper  shanlts;  front-spindle  bear- 
ing, 3%x5^4  in.;  rear-spindle  bearing;,  2%x3%  in.;  tiole  through  spindle,  1 A 

in.;  diameter  of  spindle  nose,  2%  in.  with  5-pitch  U.S.S.  threads;  cone-pulley 
diameters,  14,  11%  and  9\4  in.;  width  of  belt,  4  in.;  first  back-gear  ratio,  3.38  to 
1;  second  back-gear  ratio,  11.75  to  1;  countershaft  driving  pulleys.  14x4%  in.; 
countershaft  speeds,  both  forward,  160  and  200  r.p.m.;  countershaft  speeds  forward 
and  reverse.  200  and  325  r.p.m.;  number  of  thread  and  feed  changes,  2S; 
range  of  threads.  3  to  42;  range  of  feeds,  0.009  to  0.133;  number  of  speed  changes, 
IS;  steadyrest  takes  6 '/^  in.  in  diameter;  follow  rest  takes  3  in.  in  diameter;  takes 
tool  %k1>4  in.;  compound  rest  travels  4%  in.;  lead  screw  has  4  threads  per 
inch;  taper-attachment  taper  per  foot,  3 V^  in.;  taper  attachment  will  turn  at 
one  setting.  23  in.;  weight,  about  3,900  lb. 

a  similar  lathe  in  the  K!-  and  18-iii.  sizes,  though  only 
the  size  shown  has  pedestal  legs  and  pan.  All  these 

machines  are  built  regularly  with  three-step  cones  and 
double  back  gears,  or  can  be  furnished  with  four-step 
cones  and  siiigl(>  back  gears:  and  they  are  built  with 

quick-change  and  semi-quick  change  gear  boxes.  A  taper 

attachment  is  supplied  when  required,  as  well  as  a  com- 
pound turret  tool  block  and  in  addition  front  and  rear 

tool  blocks. 

All  parts  are  made  inteichangeablc,  and  new  jtarts 
may  be  had  at  any  time  with  the  assurance  that  they 
will  fit  without  the  necessity  of  handwork.  The  spindle 
bearings  are  lined  with  an  alloy  composed  of  86  per  cent, 
tin,  7  per  cent,  antimony  and  7  per  cent,  copper.  The 
spindle  is  made  of  steel  that  analyzes  as  follows: 
O.l.T  to  01)!)  per  cent,  carbon :  OJ)Q  to  0.60  per  cent. 
manganese:  0.0:5  per  cent,  phosphorus;  0.035  per  cent. 
sulphur  and  0.20  per  cent,  silicon.  The  spindles  are 

machined  from  forgings  hammered  down  from  6-in. 
billets.  After  being  forged,  the  steel  is  annealed,  then 
reheated  to  from  1,525  to  1,550  deg.  F.  and  quenched 

iu  water.  After  this  they  aie  re-annealed  at  a  temper- 
ature of  from  1,225  to  1.250  deg.  F.    The  racks  are  made 
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drive  through  a  single  pulley.  It  slides  on  \'  and  flat 
ways  and  is  fastened  by  a  hook-bolt ;  the  footstock  slides 
and  is  fastened  in  a  similar  way. 

For  wet  grinding,  an  ample  water-supply  is  provided. 
The  tank  is  cast  in  tlie  bed  and  e(piii)])ed  with  a  settling 
pan  that  is  arranged  to  be  easily  removed  for  cleaning. 

PLAIN  CYLINDRICAL  GRINDER 
Swivel  table  graduated  to  grind  tapers  up  to  3  in.  per  ft.; 

swivel  table  graduated  to  angle  of  15  deg. ;  four  work  speeds 
ranging  from  130  to  390  r.p.m.;  grinding-wheel  spindle  pulley, 
4  in.  in  diameter  for  2Vi-in.  belt;  wheel  guard  will  take  wheels 
10  in.  in  diameter  up  to  2-in.  face;  two  wheel  speeds,  2,250 
and  3,200  r.p.m.;  four  table  traverse  speeds  ranging  from  34 
in.  to  120  in.  per  min.;  automatic  crossfeed,  minimum  reduc- 

tion, 0.0002  in.;  automatic  crossfeed,  maximum  reduction,  0.004 
in.;  power  required,  about  3  hp.;  floor  space,  31x68  in.;  net 
weight,  1,500  lb. 

The  universal  backrest  has  both  vertical  and  horizontal 

movement  and   is  provided   with   adjustable   set   collars. 

'^■; 

Tlie  type  of  annealing  furnace  shown  was  designed  and 
built  by  the  Surface  Combustion  Co.,  Long  Island  City, 
for  the  immediate  duty  of  annealing  rifle  parts. 

The  firing  system  is  such  that  ga.s  under  pressure  is 

made  to  ins])irate  all  the  air  necessary  for  com])lete  com- 
bustion, automatically  maintaining  constant  mi.xture  pro- 

portions and  eliminating  all  motors,  blowers  and  air 

piping.  It  is  a  one-]3ipe  system,  capable  of  accurate  con- 
trol from  a  central  jiulpit.  A  mixture  of  water  and  coal 

gas  is  used. 
The  work  is  placed  in  the  cold  furnace  and  the  fuel  is 

turned  on  full  until  tlie  fnrnai?e  has  reached  the  correct 

temperature.  The  time  it  takes  to  reach  this  tem])erature 

varies  with  the  weight  of  the  charge.  For  a  40.000-lb. 
charge  it  takes  about  5  hr.  After  the  temjierature  has 
been  reached,  it  is  held  for  4  hr.  to  allow  the  heat  to 

penetrate  the  work.     After  this  4-hr.  interval  the  fuel  is 

turned  otf,  and  the  furnace  is  allowed  to  (-(kiI  slowly,  (he 
work  not  being  taken  out  until  a  tcmi>eratiire  of  400  or 
500  deg.  F.  has  been  reached. 

The  furnace  is  of  the  type  known  as  the  ciir-bottom. 
A  flat  car,  with  a  firebrick  top,  serves  as  the  bottom  of  tlie 

furnace  when  in  place.  This  car  effects  a  seal  with  the 
furnace  walls  by  means  of  a  sand  seal.  Two  cars  are  used 

in  each  furnace,  meeting  at  the  center.  Each  furnace  has 
two  doors  which,  when  closed,  rest  on  top  of  the  cars,  the 
latter  extending  out  beyond  the  furnace  walls  about  6  in. 
The  cars  ride  on  rails  that  run  right  through  each  furnace 

and  project  about  20  ft.  beyond  in  both  directions.  The 
cars  are  handled  by  winches.  The  doors  are  operated  by 
air  hoists. 

The  furnaces  are  of  heavy  rail  buck-stave  type,  with 
red  brick  outside.  The  firebrick  lining  is  backed  up  by 

cork-brick  insulation.  Heavy  tie-rods  tie  the  buck  staves 
l)oth  across  and  end  to  end.  To  prevent  leakage  of  cold 
air,  in  giving  an  oxidizing  atmosphere  and  lowering  the 
furnace  efficiency,  a  furnace  back  jircssure  is  carried,  the 

flue  openings  being  adjusted  to  a  size  to  get  this  condition. 
As  in  all  surface-combustion  work,  the  furnaces  are  so 
designed  as  to  develop  and  utilize  the  maximum  possible 
amount  of  radiant  heat.  The  flues  are  arranged  so  as  to 
distribute  the  hot  <'ases  iiiiirormlv  and  to  release  them  at 

SURFACE-COMBUSTION  ANNEALING  FURNACE 
Length,  20  ft.;  width.  12  ft.;  height,  9  ft.;  capacity,  2«,000-  to 

40,000-lb.    charges   of   worlt 

the  lowest  possible  temperature.  Each  furnace  is 

c(juipj)ed  with  20  snrrace-combiist'oii  high-pressure 
burners. 

The  furnace  is  controlled  from  a  central  control  j)oint 

liy  a  single  valve  that  regulates  the  pressure.  By  raising  or 

lowering  the  pressure  the  gas  supply  is  increased  or 
decreased,  thereby  raising  or  lowering  the  temperature. 

All  pyrometer  readings  are  also  taken  at  this  point  from 

a  multiple-point  indicating  in.-itrument.  Four  couples 
are  located  in  each  furnace,  one  in  the  center  on  each  side 

of  each  car-  A  very  small  amount  of  a  man's  time  is 
required  to  hold  tlie  furnace  to  the  exact  temperature 
called  for. 

'M 

As  shown  by  the  illustiation,  this  niiiciiine  is  fitted 

with  a  plain  three-step  cone  of  large  diameter  and  face. 
It  will  be  noticed  also  that  a  guard  is  ]ir(>vided  for  the 
cone  in  the  form  of  a  well  entirely  covering  the  lower  half 
of  the  cone,  which  also  ])rovide8  bearing  rigidity. 
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Tlie  headstock  is  cast  soliil  with  the  bed.  The  cutoi!'  is 
large  with  gii)l)ed  bearings.  The  liandwheel  for  adjusting 

the  position  ol'  the  cutoti  is  provided  witii  a  large  diameter 

dial  with  adjustable  di])s,  so  that  the  ditt'erent  shoulder 
lengths  eau  be  accurately  dui)licated.  The  turret  slide 
and  saddle  unit  is  provided  with  a  supplementary  base  and 

taper  gibs  for  vertical  and  horizontal  adjustment. 
The  slide  is  operated  by  turnstile  and  rack  and  pinion 

and  the  turret  is  automatically  indexed  by  the  backward 

TURRET  HAND  SCREW  MACHINE 

Bar-stock  capacity  throusli  automatic  chuck,  1  in.;  swIiik 
over  bed,  lSy>  in.;  swiuK  over  cutoff,  6  in.;  cutoff  travel,  cross 
feed,  51^  in.;  cutoff  travel,  lonRitudinai,  9  in.;  diameter  of 
holes  in  turret,  1 '4  in-:  center  of  holes  in  turret  to  toji  of 
slide,  2i^fi  in.;  diameter  of  hexaKon  across  fiats,  7%  in.;  great- 

est distance  end  of  spindle  to  turret.  15  in.;  hole  in  spindle, 
Ij"-,  in.;  thread  of  nose.  3 14 -in.  diameter  by  S  pitch;  width  of drive  belt,  2%  in.;  friction  pulleys  on  countershaft,  10x4  V2  in.; 
speed  of  countershaft  for  .steel,  230  r.p.m.;  speed  of  counter- 

shaft for  brass,  .'jfiO  r.p.m.;  welKhl.   1,37"!  lb. 

movement  of  the  slide.  ]t  is  licM  firmly  in  its  .seat  by  a 
large  steel  stud  upon  wliich  it  revolves.  This  stud  is 
tapered  and  provides  adjustment  for  taking  up  wear  and 
is  so  bored  that  long  stock  can  jiass  through  the  turret, 
thus  permitting  the  advantageous  use  of  short,  stiff  tools. 

The  lock  bolt  is  of  large  diameter. 

It  operates  vertically,  locking  into 

hardened  and  ground  steel  turret  bush- 
ings, and  is  provided  with  a  taper 

end  working  iiifa)  a  taper  liole  in  the 
bushings  so  that  tiie  turret  is  locked 

firmly  in  position.  Tliis  locking  ])0- 
sition  is  at  the  front  end  of  the 

slide,  almo.st  directly  under  the  tool. 
The  tool  holes  in  the  turret  are  bored 

in  the  machine  itself  after  assem- 

bling, to  insure  that  the  holes  line  up 

with  the  .spindle.  Si.\  stops  are  pro- 
vided, one  for  each  face  of  tlie  turret, 

and  when  .set  they  operate  automatical- 
ly for  each  ])osition  of  tlie  turret.  Tliey 

are  threaded  for  their  full  length  and 

each  one  is  provided  with  a  binder  for 

clamping  it  into  position  when  set.  Tlie 
s])indle  is  a  high-carbon  steel  forging, 
ground  to  size.  Tlie  bearings  are  die- 
east  from  a  special  composition  babbitt. 

>Sigbt-feed  oilers  are  provided  for  lu- 
bricating spindle  bearings.  The  spin- 

dle nose  i»<  threaded  and  provided  with 

]iilot  end,  and  is  so  constructed  that  the  overhang  for 

either  bar  chuck  or  easting  chuck  is  reduced  to  a  mini- 
nuini.  Adjusting  collars  with  hardened  and  ground 
thrust  wasIuMs  are  provided  for  taking  up  end  thrust. 

The  automatic  chuck  and  bar  feed,  operated  by  the  long 
lever  at  the  left  of  the  machine,  grips  the  bar  instantly 

and  releases  it  completely.  One  movement  by  the  operator 
serves  to  open  the  (!huck  and  feed  the  bar  without  stopping 

the  machine.  A  stepjied  wedge,  operating  the  fingers 
automatically,  compensates  for  slightly  varying  diameter 
of  stock. 

C!ollets  can  be  changed  quickly  by  unscrewing  collet 
hood.  Collets  and  collet  hood  are  hardened  and  then 

ground,  to  insure  accuracy.  Chucks  or  fixtures  for  extra 
size  pieces  can  readily  be  attached  to  spindle  nose  in  place 
of  collet  hood. 

The  oil  pump  is  driven  by  a  separate  belt  directly  from 
a  pulley  on  the  countershaft  and  operates  equally  well  in 
either  direction.  It  delivers  an  am])le  supply  of  oil, 

distributed  by  means  of  an  adjustable  pipe.  A  partition 

in  the  reservoir  prevents  the  possibility  of  sediment  enter- 
ing the  pump. 

The  macliine  dejAicted  is  a  recent  ]>i'oduct  of  the  Steno- 
type  Co.,  Indianapolis,  Ind. 

!*" 

The  lathe  shown  is  made  by  the  HoUingworth  Machine 

Tool  Co.,  Covington,  Ky.,  and  is  known  as  style  H.  The 
bed  is  wide,  deep,  well  webbed  and  very  heavy.  It  has 

three  large  Vs  and  one  flat  way  in  front,  thereby  per- 
mitting the  making  of  the  crossbridge  of  the  carriage 

extra  strong.  The  pads  for  the  lead  screw  and  feed-rod 
brackets  are  grooved  and  planed  to  fit  each  other, 
assuring  true  and  permanent  alignment.  The  headstock 
is  massive  and  braced  to  prevent  vibration  or  chatter. 

Pour-step  (-ones  are  regularly  furnished  with  single  back 
gears.     Double  back  gears  are  supplied  on  order  only. 

The  spindle  is  made  of  special  crucible  steel  and  is 

accurately    ground.      Spindle    boxes    are    of    phosphor 

CONE-HEAn,  BACK-GEARED  IS-IN.  LATHE 
SwinK  over  shears,  19  in.;  swing  over  carriage,  12  in.;  length  between  centers, 

B  ft.;  bed.  30  in.;  front-spindle  bearing,  2%x5  in.;  rear-spindle  bearing,  2%x4 
in.;  hole  through  spindle,  1  ,'„  in.;  spindle  nose,  2^  in.  in  diameter,  4  threads.  U.S.S.; 
headstock  cone,  four  steps,  for  3>^-in.  belt;  back-gear  ratio,  7Vj  to  1;  tail  spin- 

dle, l|r;-in.  diameter  and  S'^-in.  travel;  spindle  speeds,  9  to  468  r.p.m.;  threads 
cut,  including  11 'a,  two  to  twenty-six;  length  of  carriage  bearing  on  shears, 
22'4  in.;  size  of  tools.  |{xi%  in.;  steadyrest  takes  5i,4-in.  diameter;  countershaft 
pulleys,  12x4  in.;  countershaft  speeds,  175  and  225  r.p.m.;  weight,  S-ft.  bed. 
2,550  lb.;  skidded,  2,750  lb.;  boxed, -.SI  cu.ft.;  extra  taper  attachment  turns  tapers 
up  to  1!)  deg.,  or  4   in.  per  ft.  by  20  In.  In  length 
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bronze,  and  anti-friction  thrust  bearings  are  provided, 
with  nut  for  wear  adjustment.  The  tailstock  has  a 

curved  front,  allowing  the  compound  rest  to  be  used 
at  Tight  angles  to  the  slide.  It  also  has  the  usual 

set-over  arrangement  for  tapers.  The  carriage  is  large 
and  secureh'  gibbed.  It  has  both  longitudinal  and  cross 
power  feeds,  and  the  cross-feed  screw  has  micrometer 

adjustment.  The  compound  rest  has  wide  bearing  sur- 
faces and  is  fitted  with  taper  gibs  requiring  only  one 

screw  for  adjustment.  The  compound-rest  swivel  is 
graduated  in  degrees,  so  as  to  l)p  quickly  adjusted  to 
any  angle.  The  screw  also  has  niicronieter  adjustment. 

The  apron  is  tongued  and  grooved  into  the  carriage, 
so  as  to  avoid  the  strain  being  taken  by  screws.  Both 
longitudinal  and  cross  feeds  are  reversible  from  the 
apron,  and  both  are  friction  driven  and  easily  thrown 
in  or  out.  The  feeds  are  taken  from  the  spindle  with 
either  belt  or  gears,  making  the  range  considerable.  The 
countershaft  has  double  friction  pulleys,  very  easily 
operated.  The  lead  screw,  feed  rod  and  all  racks  and 

pinions  are  cut  from  high-grade  steel;  all  gearing  is  cut 
from  the  solid;  all  spindles,  studs  and  the  like  are 
finished  and  ground  to  a  bearing,  and  all  sliding  surfaces 

are  scraped  to  a  bearing.  The  regular  equipment  in- 
cludes compound  rest,  double  friction  countershaft,  large 

and  small  faceplates,  steadyrest,  follow  rest,  change  gears 

and  wrenches.  Extra  equipment  such  as  taper  attach- 
ment, turrets,  chucks  and  the  like  are  furnished  on  order 

at  extra  cost. 

Inserftedl=T®®tSii  Metal  Saw 
The  inserted-tooth  form  of  metal  saw  illustrated  repre- 

sents a  late  development  of  the  Simonds  Manufacturing 
Co.,  Fitehburg,  Mass. 

The  teeth  are  made  of  high-carbon,  heat-treated  steel, 
Hattened  without  hammering,  and  the  saw  is  designed  to 

fit  any  type  of  arbor-driven  machine. 
The  projection  on  the  front  of  the  tooth  holds  the  bot- 

tom of  the  tooth  firmly  on  the  plate  so  that  it  cannot  work 

INSERTED-TOOTH    METAL    SAW 

up  or  down.  This  ])rojection  is  also  intended  to  make 
it  unnecessary  to  drive  the  wedge  iiack  of  the  tooth  hard 

enough  to  disturb  or  destroy  tlie  iilate. 

The  oval  teeth  are  slightly  higher  than  the  square  teeth, 
in  front  of  which  they  cut  a  channel.  Thus  the  chip  is 
broken  into  three  pieces,  so  that  it  clears  and  comes  out 
freely.  Therefore  the  material  will  not  become  welded 
on  the  face  of  the  tooth  and  on  the  side  of  the  saw. 

IHIaini(d  S^s=fa.ce  CsS'iBadlea* 
The  immediate  duty  for  which  the  machine  shown  was 

designed  is  the  grinding  and  finishing  of  flat  surfaces  on 
punches,  dies  and  other  machined  parts  where  the  finished 
surfaces  are  required  to  be  flat  and  true. 

The  spindle  is  carried  in  a  vertical  slide  and  is  operated 

by  a  handwheel  having  graduations  of  0.001  in.  It  is 

provided  for  "take  up"  of  wear. 
The  platen  has  two  movements,  longitudinal  «nd  tra- 

verse, the  latter  feed  being  by  handwheel,  with  gradua- 

HAND  SURFACE  GRINDER 
Size  of  platen.  15x5  in.;  traverse  of  platen.  S  in.;  vertical 

adjustment.  7  in.;  maximum  distance  between  wiieel  and 
platen,  6  in.:  minimum  distance  between  wlieel  and  platen, 
0;  size  of  wheel,  6x%  in.;  crossfeed.  6  in.;  weight,  with  coun- tershaft, 435  lb. 

tions  of  0.001  in.,  in  tlie  same  manner  as  the  vertical  feed. 

Longitu<linal  movement  of  the  platen  is  by  means  of  a 

biuid  lever  so  proportioned  as  to  give  a  quick  and  accui'ate 
movement  to  the  work.  Provision  is  made  whereby  large 
bearing  surfaces  are  given  to  both  movements.  These 

surfaces  ai'e  fitted  with  gibs  to  take  up  wear. 
The  machine  descril)ed  is  a  recent  product  of  the  New 

Jersey  ilachinery  Exchange,  Newark,  N.  J, 

AlarasivC" 
iKader 

It  will  be  seen  that  the  frame  of  the  surface  endless- 

belt  type  of  grinder  shown  is  a  rigidly  b;a'ced  casting. of  which  the  table  is  machine  scraped.  The  mainshaft  is 

lul)ricated  by  means  of  grease  cups.  The  abrasive  bauds 
are  jointless  and  are  drawn  over  the  table  by  the  main 
(liiving  pulley.  A  band  tension  pulley  takes  up  all  slack. 
Quadrants  for  adjusting  the  pulley  centers,  to  allow  for 
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unequal  stretch  of  the  bands,  are  provided,  and  a  gradu- 
ated adjustable  rest  is  designed  to  eliminate  the  necessity 

for  a  skillful  operator  in  grinding  work  accurately  at  any 
angle. 

A  flanged  pulley  on  the  mainshaft  is  driven  by  a  sepa- 
rate countershaft. 

As  all  the  driving  parts  are  below  the  surface  of  the 

table,  the  size  of  work  to  which  it  can  l)e  applied  is  unlim- 
ited, so  far  as  the  application  of  the  machine  is  concerned. 

ABRASIVE-BAND    GRINDER 
Table.   lSxlH4    in.;   band   pulleys,   6x914    in.;  driving  pulley, 

ni/L>x2%    in.;   pulley   speed,   1,000   r.p.m.;   cutting  speed,   1,500   ft. 
per  mln. ;  floor  space,  30x19   in.;   weight,   350  lb. 

The  grinding  band  can  l)e  adjusted  laterally  wliile  the 

machine  is  running.  This  is  done  by  two  knurled-head 
screws. 

The  baud  may  be  rapidly  put  on,  adjusted  or  removed 
without  the  u.se  of  any  t(X)ls. 

Tile  machine  shown  was  built  by  the  Victor  Machine 
Co.,  Albany,  N.  Y.,  for  the  Selsou  Engineering  Co.,  New 

York  City." 

The  illustration  shows  a  new  design  of  hydraulic  press 

recently  brought  out  by  the  Hydraulic  Press  Manufac- 
turing Co.,  Mount  (rilead,  Ohio.  The  press  is  used  for 

briquetting  metal  borings,  turnings,  etc.,  so  that  they 
may  be  remelted  without  the  loss  of  valuable  ingredients. 

This  method  prevents  o.xidation  and  also  puts  the 
materia!  in  a  convenient  form  for  handling. 

Tlio  briquets  are  formed  by  placing  the  material  in  a 
lloating  mold,  which  is  supported  by  four  springs.  When 
the  pressure  is  applied  from  above,  the  friction  of  the 
material  on  the  sides  of  the  mold  causes  it  to  move  down 

over  a  stationary  plunger  that  jirojects  into  the  mold 

from   below.      Picssure   is   thus    •■■iven    to   the   bottom   as 

well  as  to  the  toj)  of  the  material,  and  a  briquet  of 
uniform  density  is  obtained. 

After  l)eing  formed,  the  briquet  is  ejected  from  the 
mold  by  the  pressure  of  the  main  ram,  the  lower  plunger 
having  first  been  removed  by  a  simple  movement  of  a 
controlling  lever.  The  briquet  then  falls  through  to  the 
base  of  the  press,  whence  it  is  removed  by  a  conveyor. 

The  press  illustrated  is  provided  with  a  surge  tank,  the 
base  of  which  is  located  higher  than  the  main  cylinder. 

By  a  simple  movement  of  the  valve  lever  the  plunger 
dr()])s  to  the  material  in  the  mold,  and  the  main  cylinder 
is  filled  with  fluid  by  suction  caused  by  the  lowering  of 
the  ram  as  well  as  by  gravity  of  the  fluid.  Thus  the 

first  stroke  of  the  pump  initiates  the  pre.ssure  upon  the 

HYDRAULIC   BRIQUETTING    PRESS 
Three  sizes;   capacities,   1,000,   750   and   300   tons 

material.  After  the  pressing  operation  the  main  ram  is 
returned  by  means  of  the  auxiliary  ram  located  at  the 
extreme  top  of  the  press.  This  action  returns  the  fluid 
to  the  surge  tank. 

m 
Wlhat  Caused  tlfcie  Quebec 

Bipidlile  Disasfeeir? 
By  no  means  the  least  remarkable  circumstance  in 

connection  with  the  di.saster  to  the  great  bridge  at  Quebec 
is  the  fact  that  although  the  disaster  was  witnessed  by 

over  a  hundred  of  the  most  eminent  structural  engi- 
neers in  both  Canada  and  the  United  States,  including 

the  expert  staff  engaged  in  the  erection  of  the  bridge, 

it  was  not  certainly  known  for  24  hours  after  the  dis- 
aster exactly  where  was  the  initial  point  of  failure. 
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When  the  first  unsatisfactory  ])ress  dispatohes  came 
over  the  wire,  telling  practically  nothing,  save  that  the 
span  had  collapsed  and  gone  to  the  bottom  of  the  river, 

the  most  probable  conjecture  seemed  to  be  that  some- 
thing had  gone  wrong  during  the  ticklish  process  of 

mooring  the  span  into  exact  position  and  transferring 
it  from  the  scows  which  brought  it  to  the  bridge  site 
to  the  hanger  chains.  As  this  was  apparently  the  most 
delicate  part  of  the  work,  the  jiossibilities  of  trouble  from 
wind  or  tidal  currents  or  other  iinforeseen  interference 

with  making  the  connections  to  the  cantilever  arms 
loomed  large  in  the  imagination.  These  first  specula- 

tions were  of  course  swept  one  side  when  the  news  came 
that  the  span  had  been  actually  hung  from  the  lifting 
chains  and  hoisted  some  distance  when  the  collapse 
occurred. 

Many  engineers,  doubtless,  then  turned  their  thoughts 
to  a  consideration  of  a  possil)le  failure  of  the  lateral 
bracing  of  the  span.  Wliile  every  precaution  had  been 
taken  apparently  to  make  sure  that  the  bridge  should  be 
kept  level  while  the  lifting  process  was  going  on,  it  was 
of  course  possible  that  one  corner  might  be  lifted  more 
rapidly  than  the  others,  producing  a  torsional  effect  on 
the  truss.  It  was  conceivable,  at  least,  that  such  un- 

even hoisting  might  liave  gone  far  enough  to  throw  such 
stresses  into  the  lateral  bracing  as  to  cripple  some  of  the 
members  and  cause  the  collapse  of  the  entire  structure. 
It  will  be  evident  that  the  truss  would  not  have  to  be 

canted  over  very  far  before  its  enormoiis  weight  would 
overload  the  wind  bracing. 

More  circumstantial  reports  from  Qixebec  disposed  also 
of  this  hypothesis.  Had  the  failure  occurred  in  such  a 
manner,  tlie  great  number  of  expert  bridge  engineers 
who  watched  the  failure  would  have  promptly  identified 
and  reported  its  evident  eause.  The  same  is  true  of  any 
failure  within  the  suspended  span,  from  whatever  source; 
and  more  than  this,  the  s])an  was  a  piece  of  bridgework 
of  ordinary  type,  and  internal  failure  was  no  more  likely 
than  in  any  other  large  truss  bridge  in  which  the  elements 
had  been  similarlv  fabricated. 

The  huge  lifting  chains  by  which  the  truss  bung  sus- 
pended did  not  fail.  They  are  intact,  witli  the  lifting 

girders  still  attached  to  their  lower  ends.  The  suspended 
span  alone  is  gone.  That  is  the  basal  fact.  The 

swinging  chairs  on  which  the  span  was  seated  are  in- 
tact— barely  scratched — but  their  burden  has  slippi'd  ofF 

into  the  river. 

The  place  of  initial  failure,  then,  is  narrowed 
down  to  the  place  where  the  truss  rested  on  the 
girders  which  hung  from  the  bottom  of  the  lifting 
chains.  Study  of  the  drawings  of  this  connection 
shows  that  the  rocker  bearing  on  which  the  truss  rest*d 
was  over  4  ft.  higher  than  the  pin-bearing  through  the 
girder  by  which  the  load  was  transferred  to  the  chains. 

To  hold  the  girder  from  rotation,  there  were  plate-and- 
angle  connections  between  the  top  chord  of  the  girder  and 
the  short  built-banger  link  which  formed  the  means  of 
attaching  the  girder  to  the  chains. 

Of  course,  so  long  as  the  span  remained  absolutely 
level,  and  absolutely  central  on  the  lifting  girder,  there 
was  no  tendency  to  tip  or  rotate  the  girder,  and  no 

strain  against  the  plate-and-angle  connection  just  men- 
tioned. At  the  moment  of  tlie  accident  something  liap- 

pened  which  upset  this  condition  of  perfect  central  load- 
ing. If  the  steel  casting  which  supported  the  sijuth 

upstream  corner  of  the  span  broke  under  its  load  of 
some  ],300  tons,  its  fracture  would  have  produced  the 
loud  report  with  which  the  disaster  began.  As  the 
truss  shoe  settled  down  through  the  broken  fragments  of 
the  casting,  it  was  bound  to  destroy  irrecoverably  the 
delicate  condition  of  central  loading.  It  may  have  kicked 
the  supporting  girder  oiit  from  beneath  it;  it  may  liave 
shoxed  it  far  enough  to  one  side  so  tliat  the  unbalanced 
load  on  the  girder  would  rotate  it  on  its  pin  and  let 
this  comer  of  the  truss  slide  off.  In  either  case  the 

wreck  of  the  suspended  span  would  occur  as  the  eye- 
witness account  descrilies  it.  One  corner  unsupported 

and  only  the  unsteady  swinging  chairs  under  the  other 
tliree,  the  ponderous  span  was  bound  to  go  to  the 
bottom. — Engineering  News. 

as. Personals 

Allan  R.  Risteen,  for  several  years  connected 
with  the  engineering  and  inspection  division  of 
the  Travelers'  Insurance  Co.,  has  been  appointed 
director  of  technical  research  and  safety  jjiibli- 
catlou  work. 

Carl  N.  Richardson  has  resigned  his  position  as 
foreman  of  the  barrel  department  of  the  Reming- 

ton Arms  and  Ammunition  Co.,  Uion,  N.  Y.,  in 
order  to  become  toolro.m  foreman  of  the  Cham- 

pion Ignition  Co.,  Flint,  Mich. 
John  L.  Thompson,  who  has  been  assistant  chief 

engineer  of  the  engineering  and  inspection  divi- 
sion of  the  Travelers'  Insurance  Co.,  Hartford, 

Conn.,  has  been  appointed  superintendent,  in 
charge  of  the  division,  the  change  in  organiza- 

tion resulting  from  the  recent  death  of  George 
Gilmour. 

Franklin  G.  Hubbard,  for  more  than  18  years 
connected  with  the  Western  Electric  Co.,  moat 
recently  as  chief  engineer  of  tiie  plant  at  Haw- 

thorne, 111.,  has  resigned  In  order  to  became  asso- 
ciated with  the  H.  E.  Harris  Engineering  Co., 

Bridgeport,  Conn.  -Mr.  Hubbard  has  secured  an 
interest  in  the  company  and  v.'M  act  as  vice- 
president  in   cliarge  of  manufaclure. 

\Yorks  at  the  time  of  tlie  consolidation,  died  in 
Pasadena,  Calif.,  Sept.   1. 

Levi  J.  Gunn,  who  before  he  retired  >!  1910  was 
piesident  of  the  Millers  Falls  Co.,  Greendeld, 
.Mass.,  of  which  company  he  was  one  of  the 
founders  in  1868,  died  en  Sept.  9,  aged  86  years. 

Max  Rubin,  a  well-known  inventor  in  the  metal 
novelty  fleld,  and  with  a  record  of  over  100 
issued  letters  of  patent,  covering  principally  hold- 

ing and  fastening  devices,  such  as  clasps  and 
buckles,  died  at  his  home  in  Brooklyn,  N.  Y., 
Sept.   13,  after  a  long  illness. 

aiiiitiiitiiiiiitiniiiiii 
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Obituary 

John  A.  Berger,  a  founder  of  the  Berger  Manu- 
facturing Co.,  Canton,  Ohio,  died  on  Sept.  8.  >Ir. 

Berger  had  been  inactive  for  several  years. 

William  H.  Jones,  vice-president  of  the  Inter- 
national  Harvester    Co.,    and   head    of    the    I'lano 

j  Trade  Catalogs  f 
iiiiiiiiiiiMiitiiiiiiiiiiiitiiii   iiiiiiiitiitiiMiiiiiiiiiMiMiiiiiniiiiiiiiiiiiiiiitiiiiiiiiiiiii* 

Roller  Bearings.  Hvatt  Koller  Bearing  Co.. 
Newark,  N.  .1.  Bulletin  No.  401.  Pp.  12.  7x10 
in.  This  describes  higli  duty  type  bearings  and 
giies    sizes    ;ind    prices. 

Roller  Bearings.  Hyatt  Roller  Bearing  Co., 
Newark,  N.  J.  Bulletin  No.  202.  Pp.  6.  TxlO 
in.  This  describes  planished  race  type  bearings, 
and  lists  sizes  and  prices. 

Electric  Motors.  The  Lincoln  Electric  Co., 
Cleveland,  Ohio.  Bulletin.  I'p.  48.  8x10%  in. 
Describes  iudu<'tion  motors  for  two-  or  tliree- 
phase  alternating  current  and  their  adaptJiti  .n  in 
various  lines. 

l^lltllllliniltlllllltllHIIIIIIIIIIIIIHIIIIIItlHIIIIIIIHIItlMllllltMlllllt   Mimiltlllimilll'J 

j     Forthcoming  Meetings    I 
nilllllllllllllllllltilllllllHIinillllltlllllllllllilltlllMnilUMIIIUIIIIIItlltllllllltlllllllllHIl? 

National  Machine  Tool  Builders'  Association. 
.Vnnual  convention.  Oct.  24-2.5,  Hotel  Astor,  N  w 
York  City.  Charles  E.  Hlldreth,  general  man- 

ager,   Worcester,    Mass. 

American  Society  of  Meclianical  Bagiueers. 
Monthly  meeting,  first  Tuesday.  Calvin  W.  Rice, 
secretary,  29  West  auth  St.,  New  York  City. 

Boston  Br.inch  National  Metal  Trades  Associa- 
tion. Monthly  meeting  on  first  Wednesday  ttf 

each  month,  Y'oung's  Hotel.  \V.  W.  I'oole,  secre- 
tary, 40  Central  St.,  Boston,  Mass. 

Providence  Association  of  Mechanical  Engi- 
neers. Monthly  meeting,  fourth  Wednesday  of 

each  month,  J.  A.  Brooks,  secretary,  Br»wn  Uni- versity. Providence,  R.  I. 

New  England  Foundrymen's  Association.  Reg- ular meeting,  second  Wednesday  of  each  month. 
Exchange  Club,  Boston.  Mass.  Fred  P.  Stockwell, 
205  Broadway,  Cambridgoport,  Mass. 

Engineers'  Society  of  Western  Pennsylvania. 
Monthly  meeting,  third  Tuesday;  section  meeting, 
first  Tuesday.  Elmer  K.  Hiles,  secretary,  Oliver 
Building,  Pittsburgh,  Penn. 

Rochester  Society  of  Technical  Draftsmen. 
Monthly  meeting,  last  Thursday.  O.  U  Angevine, 
Jr.,  secretary,  857  Genesee  St.,  Rochester,  N.  Y. 

Superintendents'  and  Foremen's  Club  of  Cleve- land. Monthly  meeting,  third  Saturday.  Philip 
Frankel,  secretary,  .310  New  England  Building, 
cieveland,  Ohio. 

Western  Society  of  Engineers,  Chicago,  HI. 
Regular  meeting,  first  Wednesday  evening  of  each 
month,  excepting  July  and  Ausust.  J.  II.  Warder, 
secretary,  1785  Monadnock  Block,  Chicago,  111. 

Philadelphia  Foundrymen's  AssoelaOon.  Meet- 
ings first  Wednesday  of  each  month.  Manufac- turers' Club.  Philadelphia,  Penn.  Howard  Evans, 

secretary.  Pier  45  North,  Phi!:idelphia,  Penn. 

Technical  League  of  America.  Regular  nutt- 
ing, second  Friday  of  each  month,  OscJir  S 

Teale,  secretary,  35  Broadway.  New  York,  N.  Y. 
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M^'Tisime  Tools  aimdl  Meclhamcs  isn 
a  Ne^w  Emiglainidl  Slhiop^-^ll 

By  Frank  A.  Stanley 

SYNOPSIS— In  what  is  dated  to  be  ike  aided 

pump-manufaciuriny  plant  in  the  tuorld,  located 
in  Connecticut,  there  are  a  number  of  machine 
tools  dating  bach  to  1832,  or  nearly  a  century 
ago.  Some  of  the  lathes  have  six  lead  screws  of 
odd  pitches,  so  as  to  cut  threads  which  could  not 
be  easily  dvplicated.  This  necessitated  repairs  to 
he  sent  to  the  shop  where  the  work  was  done. 

Ill  nil  I'iirlit'i'  iirticlo  on  t!u'  inamiracturiiig  pliiiit  and 
metliotls  of  llie  W.  &  B.  Douglas  Co.,  ̂ Middletown,  Conn., 
reference  was  made  to  sonie  liistorie  tools  built  at  this 

plant  nearly  a  century  ago,  for  the  concern  dates  back 

liicturiiig  processes.  At  one  time  or  another  it  has  had 
in  its  employ,  eitlier  as  apprentice  l)oy.s  or  journeyman 
machinists,  many  pioneer  mechanics  who  later  became 
prominent  engineers. 

Eai!ly  Lathe  De.sion  and  Construction 

As  most  readers  are  aware,  the  early  engine  lathes  in 
this  country,  like  those  in  Europe,  were  more  or  less 
modifications  of  the  still  earlier  woodworking  machines. 
The  latter,  in  many  cases,  consisted  of  simple  headstocks 

and  footstocks  mounted  on  sharp  V's  made  of  metal 
strips  secured  to  wooden  beds,  which  in  turn  rested  on 
wooden  columns  or  other  supports  of  similar  nature. 
The  ways  were  generally  very  narrow  and  of  insufficient 

FIG.    1.     ENGINE   I.ATHE    BUII>T   ABOUT    1833 FIG.  2.   EARLY  ENGINE  LATHE  WITH  POWER  CROSSFEED 

to  I8:i3  and  iiniiiediately  started  to  construct  its  own 
manufacturing  equipment.  Some  of  these  machines  are 
still  in  operation.  A  number,  particularly  engine  lathes, 
built  about  that  time,  have  seen  almost  continuous 
service  through  the  80-odd  years  intervening  and  are 
today  utilized  for  certain  simple  operations  in  connec- 

tion with  the  manufacture  of  pump  castings. 
It  is  purposed  in  the  present  article  to  illustrate  some 

of  these  tools  and  later  to  refer  to  a  number  of  mechanics 

who  have  been  continuously  employed  in  the  Douglas 
shops,  not  for  80  years,  but  for  upward  of  half  a  century. 
This  is  quite  a  record  even  for  the  older  generations  of 
machinists  in  New  England,  where  one  occasionally  knows 
uf  individuals  who  have  spent  the  greater  portion  of  a 
long  lifetime  directly  engaged  in  shopwork. 

The  Douglas  plant,  springing  up  as  it  did  in  the  center 
of  the  early  manufacturing  district  of  Connecticut,  did 

it«  part  in  the  developing  of  machine  design  and  manu- 

bearing  surface.  This  construction  prevented  smooth- 
ness of  operation,  and  the  ways  were  apt  to  wear  quickly 

as  compared  with  later  designs,  so  that  such  tools  after 

having  been  in  use  for  a  time  were  thrown  out  of  align- 
ment in  different  directions,  assuming  tiiat  they  ever  were 

correct.  The  methods  of  construction  and  erection  at 

the  time  were  very  crude  as  compared  with  those  devel- 
oped in  later  years  as  a  natural  evolution,  along  with 

the  improvement  in  the  design  of  the  tool  itself. 

These  early  machine  tools  at  the  Douglas  plant  incor- 
porated a  number  of  features  from  the  design  of  wood- 
working machinery  and  had  originally  other  character- 

istics still  more  conspicuously  allied  to  the  wood-turning 
lathe.  Many  of  these  details  have  been  superseded  by 
one  feature  after  another  more  in  harmony  with  a 
machine  devoted  to  the  handling  of  metal  parts. 

Figs.  1,  2  and  3  illustrate  three  lathes  made  by  this 
comjiany  about  1833  and  therefore  now  over  83  years 



530 AMERICAN    :\rACHINIST Vol.  4.",.  No.  ]3 

of  age.  The  machine  in  Fig.  1  is  the  oldest  of  the 
group,  although  the  others  were  built  shortly  after.  This 
lathe,  like  several  other  old-timers  in  the  plant,  was 
iiriginally  constructed  with  a  wooden  cone  pulley  for 
the  spindle,  but  this  was  replaced  many  years  ago  by  a 
regular  iron  cone. 

The  difficulties  attending  photographing  sucti  macnmes, 
where  much  of  the  mechanism  is  suspended  below  the 
bed  and  down  toward  the  floor,  were  such  as .  to  make 
it  practically  impossible  to  secure  entirely  adequate 
views  showing  the  entire  construction.  The  different 
views,  however,  make  it  quite  easy  to  understand  the 

on  the  spindle  and  passing  over  the  spindle  pulley  near 
the  bottom  of  the  machine,  this  lower  pulley  being 
mounted  on  a  wormshaft  with  worm  engaging  with  a 
large  gear  wheel  located  on  a  shaft  placed  crosswise  of 
tlie  lathe,  where  it  is  supported  in  suitable  bearing 
lirackets  mounted  upon  the  inner  sides  of  the  leg.s  under 
the  head  of  the  lathe. 

Above  the  gear  wheel  is  a  .second  worm,  and  the 
carriage  feed  is  obtained  in  either  direction  by  tiirowing 
a  lever  at  the  front,  whicli  engages  the  proper  worm. 
The  power  from  the  driven  shaft  below,  operating  through 
the  medium  of  either  one  of  the  worms,  is  carried  back 

PIG.  3.   OLD  LATHE  "WITH  SET  OF  PEE!)  SCREWS 

method  of  driving  the  feed  mechanism,  besides  bringing 
out  the  principal  features  of  design. 

Fig.  4  is  a  view  of  the  same  machine  as  in  Fig.  3, 
but  is  taken  from  a  different  position,  in  order  to  show 
more  clearly  the  mechanism  below  the  bed.  The  two 

views  combined  enable  one  to  follow  the  general  arrange- 
ment of  mechanism  from  driving  cone  down  to  feeding 

apparatus.  While  this  machine  was  built  a  little  later 
than  the  one  illustrated  in  Figs.  1  and  3,  it  is  essentially 
the  same  in  design  and  construction,  and  the  principal 
features  of  the  earlier  lathes  may  therefore  be  under- 

stood upon  examination  of  Figs.  3  and  4. 

Feed-Screw  Drive 

As  will  be  noticed,  the  carriage  was  designed  to  rest 
upon  the  tops  of  rounded  ways,  with  a  shallow  guiding 
surface  to  prevent  twisting,  and  in  the  center  is  a  lead 
screw  directly  under  the  carriage  bridge.  This  is  an 

ideal  position  for  smooth  operation,  long  wear  and  accu- 
rate results,  assuming  suitable  means  could  be  devised 

for  preventing  the  dropping  of  chips  and  dirt  into  the 
screw  and  nut.  The  method  of  gearing  this  screw  from 

the  spindle  is  clearly  shown  in  all  the  views.  The  turn- 
ing feed  is  derived  from  a  round  belt  coming  down  from 

the  grooved  pulley  at  the  small  end  of  the  driving  cone 

PIG.  4.    A  PACING  JOB  IN  OLD  LATHE 

to  spur  gearing  which,  by  means  of  a  pinion  under  the 
lathe  bed  engaging  with  a  rack  shown  projecting  from 
the  left-hand  end,  operates  the  carriage  for  tlie  turning 
cut.  This  gearing  is  shown  in  the  different  views,  and 
its  general  arrangement  will  be  readily  understood. 

In  the  case  of  the  lathe  illustrated  in  Fig.  2  the  feetl 
gearing  is  at  the  front  of  tlie  head,  although  in  most 
of  the  instances  represented  in  the  Douglas  equipment 

this  large  gear  and  ])inion  are  at  the  back  of  the  head 

out  of  the  way,  and  a  good-sized  handwheel  is  carried 
on  the  front  end  of  the  shaft  for  hand  traverse  of  the carriage. 

Eeferring  again  to  Fig.  2,  this  lathe  is  equipped  also 
with  power  crossfeed,  the  mechanism  being  seen  at  the 
back  of  the  carriage  bridge.  This  is  supposed  to  be 
about  the  earliest  power  crossfeeding  carriage  built  in 
this  country.  It  was  developed  in  the  Middletown  shop 
about  1834  or  1835.  It  is  designed  to  feed  the  carriage 
either  in  or  out,  the  screw  being  driven  from  the  rear  by 

a  pair  of  bevel  gears.  Either  pair  is  thrown  into  opera- 
tion by  an  engaging  pinion  between  the  two.  this  being 

thrown  back  or  forth  by  the  handle  extending  upward 
above  the  cross-slide  guide.  Three  of  the  lead  screws 

will  be  seen  standing  up  against  the  front  of  the  bed 

in  Fig.  3.     They  are  only  part  of  the  equipment  of  lead 
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screws  for  each  of  these  old  lathes,  each  screw  being  a 
different  pitch  from  the  others. 

As  many  mechanics  are  aware,  it  was  eustamary  in 
the  early  days  of  the  machine  industry  in  this  (lountry 
to  make  a  <jood  many  parts  with  odd  threads  and  odd 
sizes  generally,  the  belief  being  that  in  this  manner  a 

manni'acturer  of  a  certain  line  of  goods  retained  for  an 
indefinite  period  a  practical  monopoly  of  re])air  and 

replacement  work.  It  was  thought  that  other  manufac- 
turers would  he  unlikely  to  duplicate  such  parts  as  odd 

sizes  of  screws,  odd  threads  and  various  pieces  whose 
actual  proportions  could  not  be  readily  determined  owing 
to  some  peculiarity  in  threads,  in  angle  of  surface  or 
othei-wise. 

This  condition  existed  for  a  long  time,  and  most  of 

us  have  seen  more  or  less  of  the  hold-overs  of  the  ))ractice 
in  fairly  modern  times.  The  benefits  of  standardization, 

along  such  lines  had  not  occurred  to  early  machine-shop 
proprietors;  and  it  is  quite  possible  that, 100  years  or 
even  50  years  ago  not  only  would  our  modern  systems  of 
standardization  have  been  imjjossible,  but  if  they  could 
have  been  adopted  at  all,  their  iniiuence  might  have  been 
entirely  different  from  what  they  are  at  the  present  time. 

Today  we  view  everything  in  the  metal-products  line 
as  necessarily  made  to  some  common  standard  and  expect 
not  only  interchangeability  throughout  the  product  of 
a  given  plant,  but  to  a  greater  or  less  extent  even  look 

for  interchangeability  between  one  man's  product  and 
another's.  This  is  most  commonly  seen  of  course  in 
the  case  of  the  screw-thread  situation,  where  bolts,  nuts 
and  screws  are  gathered  from  all  parts  of  the  country 
and  expected  to  be  interchanged  more  or  less  freely  and 
to  enter  holes  tapped  out  Ijy  miscellaneous  taps,  also 
gathered  from  all  sources. 

Yet  this  question  of  screw  threads  has  not  always 
been  an  easy  proposition  for  the  shop  determined  to 
standardize  its  work.  Even  today  we  have  more  or  less 

difficulty  in  the  attempt  to  induce  progressive  manu- 
facturers consistently  to  adopt  certain  recommended 

standards  tending  toward  elimination  of  odd  sizes  of  taps 
and  odd  sizes  of  threads.  These  often  vary  only  a  few 

thousandths,  but  just  enough  to  make  a  good,  snug- 
holdiiig  fit  impossible  unless,  through  a  happy  circum- 

stance, an  off-size  screw  happens  to  he  put  into  a  hole 
made  with  a  tap  off  size  by  the  same  amount. 

IlU'OIlTANCE  OF   REPAIRS   NOT  RECOGNIZED 

In  the  early  times  referred  to,  the  Douglas  plant  and 

many  other  of  the  now  well-known  New  England  concerns 
were  just  getting  on  their  feet,  and  the  jjroprietors  could 
not  foresee  an  unlimited  market  for  their  product. 

Recognizing  then,  as  they  do  today,  that  repair  work 
must  always  he  a  more  or  less  important  part  of  the 

entire  sum  of  shop  production,  they  took  pains  by  adopt- 
ing arbitrary  standards  to  secure  to  their  plant  the  work 

of  repairing  and  rejjlacing  their  own  machine  parts  as 
required  in  service. 

The  conditions  of  the  times  did  not  impose  through 
high  speeds  and  feeds  such  severe  stresses  upon  machine 
tools  and  other  equipment  as  is  the  case  in  modern  indus- 

try. But  a  general  lack  of  knowledge  of  the  strength  of 
materials,  less  definite  information  of  bow  to  prc])are  foun- 

dry mixtures  and  how  to  select  suitable  steels,  assuming 
such  steels  were  available,  all  tended  to  make  the  life  of 

eertain  machine  parts  rather  limited  at  the  best.  This  was 

still  more  the  case  in  concerns  where  the  uses  of  machine 

tools  were  not  always  in  accordance  with  what  was  even 
then  the  best  practice.  A  general  acquaintance  with  shop 
operations  was  unusual ;  and  while  the  so-called  all-around 
mechanic  was  just  beginning  to  come  into  his  own  in 
those  days,  he  represented  a  class  few  and  far  between. 
And  too  often,  even  h\  those  idealistic  bygone  times, 
machinery  was  put  into  the  hands  of  utterly  unskilled 
men  for  its  o))eration.  They  were  quite  as  careless  as 
some  of  the  thoughtless  machine  operators  now  occasion- 

ally found  in  large  establishments  working  under  the 
High  pressure  im]X)sed  by  modern  manufacturing  con- 
ditions. 

One  of  the  most  interesting  features  of  the  work  done 
at  this  old  plant  at  Middletown  in  its  early  days  was 
the  odd  screw  standards  produced  and  maintained  by 
the  use  of  a  number  of  lead  s('rews  for  each  machine. 
These  lead  screws  were  not  of  even  threads,  such  as  4, 
5,  6  or  7,  but  were  cut  to  some  peculiar  fractional  thread, 
such  as  4Vt,  Sy^,  7%  threads  per  inch,  and  so  on. 
With  this  outfit  of  screws  some  very  awkward  threads 
to  measure  and  du]jlicate  could  be  easily  produced.  The 
modern  manufacturer  could  have  many  a  smile  at  the 
possibilities  of  controlling  replacements  of  all  threaded 
parts  by  the  simple  device  of  adopting  a  set  of  six  lead 
screws  for  each  lathe,  each  screw  so  cut  that  no  ordinary 
combination  of  gears  could  possibly  translate  the  threads 
cut  into  one  of  the  modern  pitches. 

The  Transition  Period 

As  a  matter  of  fact,  in  the  course  of  time  this  shop 
began  making  threaded  parts  to  standard  dimensions  as 
then  determined,  and  added  translating  gears  to  its  old 
gearing,  so  as  to  cut  all  standard  threads  with  these 

fractional-pitch  lead  screws.  So  today,  while  the  screws 
are  still  in  use  in  so  far  as  these  lathes  are  employed  at 
all  for  threading  purposes,  the  change  gearing  in  the 
equipment  is  suitable  for  producing  the  usual  standard 

pitches. As  originally  built,  there  were  few  change  gears  with 
the  equipment;  hence  the  series  of  screws  required  for 
threading  different  jobs.  It  is  probable  that  while  there 
were  originally  but  few  change  gears  used,  there  was 
a  single  lead  screw  used  for  each  of  the  odd  threads. 
In  any  event,  for  a  good  many  years  now,  change  gears 
have  been  attached  to  each  lathe  for  translating  the 
fractional  threads  into  the  conventional  standards. 

The  shifting  of  one  screw — that  is,  the  removing  of 
one  lead  screw  and  its  replacement  by  another — is  a 
simple  matter.  The  screws  are  formed  at  one  end  with 
a  coupling  connection  to  enter  a  sleeve  on  the  inner  end 
of  the  geared  driving  shaft  projecting  forward  under  the 
headstock  of  the  lathe,  while  the  outer  end  of  the  screw 

is  adapted  to  take  a  beai'ing  against  a  center  carried 
by  a  l)racket  at  the  right-hand  end  of  the  lathe  bed. 

Some  Simple  Operations 

Brief  reference  may  be  made  at  this  point  to  some 
of  the  work  handled  on  these  old  tools.  The  castings 
in  Pigs.  :5  and  4  are  typical  of  the  average  run  of  work 
so  bandied,  although  this  is  perhaps  a  .somewhat  more 

awkward  piece  to  chuck  and  face  than  the  majority  of 
castings  coming  to  this  department.  It  is,  however,  so  far 
as  the  machining  process  goes,  a  simple  job  of  passing 

the  facing  tool  down  across  the  outer  flange  to  surface 
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it  flat  and  smooth.  After  all,  the  principal  part  of  the 
undertaking  with  a  good  deal  of  such  work  on  any  ma- 

chine is  to  place  it  in  the  chuck  or  secure  it  to  the  faceplate. 
The  method  of  holding  is  often  a  matter  of  more  im- 

portance to  the  operator  than  the  means  provided  for 
tooling  the  surface  itself. 

A  large  share  of  the  material  coming  to  this  depart- 
ment is  made  up  of  simple  castings  to  bore  and  face, 

short  connections  to  l)ore  out  and  thread,  and  a  thousand 
and  one  parts  of  similar  character,  simple  in  nature 
and  not  heavy  in  weight.  The  principal  requirements 
for  their  satisfactory  production  are  a  simple  spindle, 
sufficiently  rigid  to  support  them  without  appreciiible  vi- 

bration, feeding  apparatus  to  cover  a  short  longitudinal 
distance,  and  a  crossfeed  and  tool-holding  device  for 
surfacing  ends  or  portions  of  work  of  no  extensive  area. 
This  is  a  class  of  work  that  abounds  in  a  great  many 
other  shops,  and  it  is  a  field  where  the  simple  engine 
lathe  is  always  likely  to  find  liberal  use.  Hence  these 
old  tools,  dating  as  far  back  as  they  do,  with  few  of  the 

modernized  special  features  of  our  latter-day'  equipment, 
serve  their  purpose  satisfactorily  and  are  doubtless  good 

for  a  number  of  years'  service  yet  on  this  character  of material. 

{To  he  concluded) 

Maclhiaime= 

iim  &, 

By  A.  TowLEU 

The  Becker  Milling  Machine  Co.,  Hyde  Park,  Mass., 
employs  a  number  of  interesting  methods  and  tools  in 
the  machining  of  elements  for  machine  tools.  The  illus- 

tration.  Fig.   1,  shows  a  fixture  for  testing  the  head 

Fig.  2  is  shown  the  planing  of  a  vertical  miller  stand. 
After  the  casting  has  been  securely  fa.stened  on  the  ma- 

chine table,  the  planing  fixture  is  set  in  position.  It 
will  be  seen  that  with  this  arrangement,  by  using  the 
correct  size  block  against  the  dovetail  gage,  the  planing 
tool  may  be  set  to  the  desired  location. 

The  tool  is  then  fed  against  the  casting  and  the  vari- 
ous surfaces  are  planed.  By  using  the  set  gages  all 

laying  out  and  measuring  of  the  casting  to  set  the  tools 
are  avoided. 

The  operation  of  planing  four  miller  knees  is  shown 
in  Fig.  3.  The  eastings  are  held  in  fixtures  as  shown 

and  the  gage'  block,  after  being  lined  up  with  the  slot 
in  the  table,  is  fastened.  A  similar  sequen<-e,  as  described, 
is  then  followed  in  the  machining  of  these  castings. 

Folisl^is^g  ]LatIhe  for  Slhvells 
By  John  S.  Watts 

Before  putting  the  shells  in  for  final  government 
inspection  it  is  necessary  to  clean  all  varnish,  rust,  grease, 

dirt,  etc.,  from  the  outside  of  the  shell.'  To  do  this 
cjuickly  the  lathe  shown  by  the  accompanying  illustration 
has  proved  very  successful.  It  recpiires  no  countershaft, 
as  it  does  not  have  to  be  stopped  and  started  to  put  shells 
in  or  out.  It  can  be  belted  direct  to  the  lineshaft.  It  can 

lie  bolted  to  a  stand  or  put  on  a  bench  in  any  convenient 

jjlace. The  headstock  is  simply  two  babbitted  bearings  with  a 

li/4-i'i-  shaft  for  the  spindle  onto  which  a  faceplate  is 

keyed. 
The  faceplate  is  faced  with  a  circular  piece  of  leather 

or  other  material  at  A.    To  fasten  the  leather  to  the  face- 

FIG.  1.    TESTING  DEVICE  FOR 
ELEVATING  GEARS 

FIG. 2.    PLANING  THE  STAND  OF 
A  VERTICAL  MILLER 

FIG.  3. STRING  MACHINING  FOUR  MILLER 
KNEES  ON  THE  PLANER 

elevating  gears.  After  the  various  parts  have  been  ma- 
chined, the  gears  are  mounted  on  pins  as  shown.  The 

rack  is  then  slid  against  the  tool-steel  block  by  turning 
either  of  the  sleeves  on  which  the  pinions  are  cut.  The 
large  gear  must  then  slide  the  rack  up  and  down  without 

friction.  The  tool  is  fitted  with  tool-steel  bushings  and 
pins  to  avoid  wear.  By  using  this  testing  fixture  it  is 
known  whether  the  gears  and  rack  have  been  correctly 
machined  before  mounting  them  in  the  head. 

An  interesting  method  of  performing  planing  opera- 
tions at  this  factory  is  illustrated  in  Figs.  2  and  3.     In 

plate  a  steel  ring  is  bolted  over  it  by  means  of  a  capscrew 
through  the  faceplate.  This  ring  is  bored  out  .slightly 
larger  than  the  cliameter  of  the  shell  and  chamfered  to 
make  it  easy  to  enter  the  shell. 

The  tailstock  spindle  is  a  cast-iron  hand-wheel  B  with 
a  long  threaded  hub.  and  bored  out  to  lake  the  center 
spindle  that  fits  into  the  nose  of  the  slicU  and  revolves with  it. 

The  method  used  to  polish  the  shell  is  to  drop  it  onto 
the  wooden  Y-block  C.  which  liriiigs  it  approximately 
central  with  the  lathe  but  sli^btlv  below  the  center  line. 
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■so  tliat  when  tlie  shell  is  placed  and  running  it  will  he 
clear  of  the  wood  block.  Next  screw  up  the  tailstock, 
which  will  press  the  base  of  the  shell  against  the  friction 

surface  of  the  faceplate  and  in  that  way  cause  the  shell 
to  revolve. 

A  piece  of  aloxite  cloth  held  by  hand  against  the  shell 
will  now  quickly  and  effectively  remove  all  dirt  and  rust. 
When  the  shell  is  clean,  backing  off  the  tailstock  will  allow 

SHELL-POLISHING  LATHE 

the  shell  to  drop  back  into  the  A'-block  and  come  to  rest. 
It  can  then  be  removed  and  another  shell  put  in. 

E^lffiaitbairag  tlhe  Val^e  ofHiaspectioini 
By  r.  G.  LiTTLK 

The  manufacturer  who  has  installed  a  thorough  system 
of  inspection  and  considers  it  to  be  of  vital  im- 

portance in  the  operation  of  his  plant,  does  not 

regard  the  purchaser's  inspector  as  a  necessary  evil, 
but  rather  as  an  aid  who  will  assist  with  suggestions  tend- 

ing toward  the  improvement  of  the  product.  Such  a 
manufacturer  does  not  have  a  vast  quantity  of  rejected 
material  on  his  hands;  for  the  factory  inspection  will 

reject  and  in  many  instances  correct  material  before  pro- 
duction has  gone  very  far. 

On  the  other  hand,  the  manufacturer  who  regards 
inspection  as  too  expensive  and  unproductive  often  finds 

he  has  a  shop  full  of  assomlilcd-  machines  that  have  been 
rejected  by  the  purcha.ser,  and  which  must  be  completely 
disas.sembled  in  order  to  correct  some  minor  detail.  It  does 

not  take  much  figuring  in  a  case  of  this  kind  to  discover 

that  the  lack  of  a  proper  inspection  method  has  proved 
costly. 

Some  plants  that  I  have  visited  have  had  sufficient  in- 
spectors of  ability  to  take  care  of  the  work  satisfactorily, 

but  the  way  in  which  these  inspectors  were  com])elled 
to  do  their  task  has  been  such  that  the  inspection  was  of 
no  value. 

At  one  factory  where  several  thousand  men  are  em- 

ployed this  was  especially  noticed,  as  at  this  plant  there 

is  no  chief  inspector,  the  inspectors  being  under  the  juris- 
diction of  the  respective  department  foremen.  It  can 

easily  be  seen  that  in  such  a  case  when  the  decision  as  to 
the  rejection  or  acceptance  of  the  material  rests  with  the 

foreman  who  is  producing  the  work,  it  is  only  natural 
to  expect  that  many  parts  will  be  accepted  even  against 
the  wishes  of  the  inspector;  for  what  foreman  desires 

to  have  a  large  quantity  of  the  material  he  has  produced 

go  to  the  scrap  heaj) — even  if  it  is  wrong? 
Where  this  kind  of  insjjection  is  in  force  the  expression, 

"We'll  see  if  we  can  get  by  with  it,"  is  frequently  heard ; 
and  the  fact  that  other  departments  are  forced  to  work 
with  this  defective  material  causes  much  friction. 

At  another  plant  that  has  come  under  my  observation, 

it  is  the  ])ractice  to  pay  close  attention  to  the  inspection 

of  parts  in  the  machining  departments,  and  the  inspec- 

tors are  well  sup])lied  with  gages  and  other  equipment  to 
insure  correct  limits  and  tolerance;  but  it  is  considered 

that  inspection  ends  when  the  material  passes  out  of  the 
machine  shop.  On  inspection  of  the  finished  machine, 

in  a  case  of  this  kind,  I  have  found  that  during  the 

hardening  process  parts  have  cracked  and  warped,  or  they 
have  otherwise  been  spoiled  during  a.ssembly.  Yet  this 
concern  considers  that  its  system  of  inspection  has  been 

developed  to  a  state  of  perfection,  and  as  far  as  the  ma- 
chine shop  is  concerned  this  might  be  regarded  as  almost 

true.  But  of  what  value  is  the  inspection  unless  it  ap- 
plies on  the  finished  machine? 

At  plants  where  rejections  have  been  few,  it  has  been 
observed  that  almost  the  same  system  of  inspection  is  in 

force;  that  is,  the  inspection  in  every  department  through- 
out the  shop  is  in  charge  of  one  chief  inspector,  usually 

a  technically  trained  man  with  practical  experience. 

To  enable  the  chief  inspector  to  produce  the  best  results 

it  is  necessary  that  he  be  directly  responsible  to  the  ex- 
ecutives of  the  concern  and  not  be  under  the  supervision 

of  any  superintendents;  for  when  controlled  by  super- 
intendents he  is  apt  under  pres.sure  to  sacrifice  quality  for 

quantity  production,  and  for  like  reasons  the  inspectors 
should  only  be  under  the  supervision  of  the  chief  inspector. 

The  point  sometimes  overlooked  in  otherwise  good  sys- 
tems is  that  there  is  no  inspector  detailed  to  the  shipping 

department.  It  will  be  found  that  if  an  inspector  is  in- 
stalled there  to  make  final  inspection  it  will  be  a  profitable 

investment;  for  many  things  are  found  which  if  allowed 

to  slip  by  will  spoil  an  otherwise  excellent  product.  For 

instance,  parts  are  left  unpainted,  bolts  are  loose  or  miss- 
ing, special  equipment  that  has  been  ordered  is  not  found, 

and  if  the  machine  has  been  stored  for  any  length  of  time 

it  is  likely  to  rust  in  places,  and  many  other  details  will 
need  to  be  corrected. 

It  is  a  shipping  clerk's  duty  to  see  that  the  product 
is  loaded  and  shipped  correctly,  and  it  is  foolish  to  im- 

agine that  he  can  finally  inspect  it,  as  is  sometimes 
expected. 

Unless  the  manufacturer  realizes  that  efficient  inspec- 
tion is  absolutely  necessary  to  the  smooth  operation  of 

the  plant,  he  must  not  expect  the  product  to  approach 
perfection,  even  if  the  plant  is  laid  out  and  equipped 
along  the  best  lines. 

I*] 

A  Soft  fiasmsmes" 
By  B.  a.  Donley 

The  illustration  shows  a  form  of  soft  hammer  more 

convenient  than  the  ordinary  kind.     Phids  A  and  B  are 

CONVERTIBLE    SOFT    HAMMER 

of  copper,  lead  or  brass,  which  may  be  changed  to  meet 
varying  needs,  being  held  in  jiosition  by  taper  pins.  The 
solid  part  of  the  hammer  is  of  iron. 
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By  John  11.  V'an  Devkntei! 

I 

A  EiGiD  EiG  FOE  Keywaying Planing  a  Concave  Radius 

Cutting  Spirals  on  Planer Rack-Cutting  on  the  Planer 

"Shortening"  a  Jack,  Planing  to  a  Templet  | 

I  Some  Usei'ul  Planer  Kinks  | 
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A  Vakiety  of  Expanding  Arbors 
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Dies  for  SBmalS  Brass  If  older 
By  Geokge  F.  Kuhne 

The  dies  illustrated  are  used  in  the  blanking  and  form- 
ing of  a  small  brass  holder.  A  (Fig.  1)  is  a  casting  that 

is  milled  %  in.  deep  and  1%  in.  wide.  At  B  the  side  is 
shaped  in  the  manner  indicated  and  acts  as  a  guide  for 
punch  C.  It  also  prevents  the  shearing  of  the  tools  when 
in  operation. 

D  is  half  of  the  die,  showing  the  radius  and  also  the 
slots  for  the  ears  of  the  holder.  The  edge  at  E  is  rounded 
so  as  to  eliminate  the  tearing  of  the  metal  during  forming. 
F  is  the  other  half  of  the  die.  A  slot  at  G  is  milled  across 

so  that  when  feeding  the  piece  to  be  cut  the  ears  of  the 

FIG.    1.    THE    BLANKING 
PUNCH  AND   DIE 

FIG.    2.    THE   FORMING 
PUNCH  AND   DIE 

holder  are  projected  into  this  slot  and  act  as  stops.  At 
JI  two  holes  are  drilled  and  tapped  for  the  stripper  /. 

The  punch  C  is  milled  to  the  form  of  the  die  slot  to  a 
depth  of  about  1  in.,  the  rest  being  left  full  size  so  as  to 
strengthen  it. 

The  punch  and  die  for  the  forming  operation  are  shown 

in  Fig.  2.  A  is  a  flat  piece  of  1/2"'".  thick  cold-rolled  steel, 
upon  which  is  fastened  the  hardened  piece  of  steel,  or  die, 
B.  The  center  of  B  is  milled  to  the  proper  width  and 
depth,  as  at  C,  and  the  top  at  D  is  rounded  over  as  shown. 
A  slot  is  milled  across  the  die  B  the  same  width  as  the  ears 

of  the  holder.  This  slot  is  used  as  a  locating  point,  and 
also  for  the  clearance  of  the  ears  when  forming  down  into 
C.  The  die  is  also  milled  about  ̂ V  in.  deep  as  at  F,  to 
locate  the  piece  lengthwise.  The  punch  G  is  made  of  steel 
with  the  shank  turned  and  milled  as  pictured.  The  thick- 

ness of  the  punch  at  H  must  be  minus  the  amount  of 
0.020  in.  to  allow  both  the  walls  of  the  piece  to  enter  at  C. 

^. Hasadl^Opersited  Spriiag  Wliadler 
By  Jan  Spaandei£ 

Anyone  having  use  for  small  quantities  of  varied  shapes 
of  sjirings  is  as  a  rule  forced  to  make  them  him.self.  The 
jig  shown  does  away  with  all  trouble  and  produces  springs 
of  unvarying  diameter.  Further  accuracy  depends  on  the 
operator. 

The  jig  consists  of  a  U-shaped  plate.  At  4  is  a  bearing 
for  the  handle  B.  tapped  at  the  end  for  the  threaded  side 
of  the  rod  C,  to  which  a  carrier  D  is  brazed.  At  the  joint 
a  narrow  slot  E  has  been  made  to  pa.ss  and  grip  a  wire  of 

given  size.     The  diameter  of  the  rod  C  determines  the 

diameter  of  the  spring.  The  plate  E  is  riveted  to  the 
plate  A  and  is  narrower.  This  enables  the  jig  to  be  put  in 
a  vise,  the  grip  being  on  the  edges  of  the  lower  plate  and 
the  top  one  resting  on  the  claws.  A  narrow  slot  G  in  tiie 

plate  /''  ])asses  the  wire  from  the  spool  to  the  slot  E ;  and 
when  gripped,  turning  the  handle  will  produce  a  perfect 

HAND-OPERATED   SPRING   WINDER 

spring.  The  distance  L  between  the  center  of  the  handle 

and  the  plate  F  has  to  be  larger  than  the  free  end  L-1  of the  spring. 

To  prevent  the  on-running  wire  from  bulging,  it  may 
be  run  against  a  V-grooved  roller  /,  running  along  a  rivet 
JI  fa.stened  into  the  plate  F.  which  is  bent  up  for  the 
purpose.  The  rivet  must  not  project  beyond  the  free 
swinging  end  of  the  spring. 

'^. 

ClesiffiiHinig  Slhells  HEaside 
By  W.  S.  Johns 

The  accompanying  illustration  shows  an  arrangement 
for  removing  rust  and  dirt  from  the  inside  of  the  finished 
shell  i)reparatory  to  varnishing. 

A  li/4-'ii-  shaft  is  used  for  the  spindle  and  is  run  at 
about  250  r.]).m.  The  bearings  are  plain  solid  babbitted 
bearings.  The  end  of  the  spindle  is  turned  down  and 
threaded  to  suit  the  brush,  which  is  an  ordinary  wire-tube 
brush.    The  shell  is  suspended  in  the  special  hook,  shown 

SHELL-CLEANING    MACHINE 

in  the  drawing.  This  hook  is  hung  on  a  spring  to  allow 
a  slight  vertical  movement  of  the  shell.  The  operator 
moves  the  shell  so  that  tlie  brush  comes  in  contact  with 
the  whole  inside  surface  of  tlie  shell. 

The  s])indle  could  be  made  double  ended  if  necessary, 
but  as  .shown,  single  ended,  it  will  easily  handle  an  output 

of  300  shells  per  shift  under  the  most  rigid  inspe<-tion  and 
will  clean  out  shells  that  have  been  badly  rusted. 
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Labor  aimdl  Frod^ctlnoini  Coimilrol  im 

r^pew^rltter  Flannte 
Bv  L.  r.  Alkokd 

SYNOPSIS — The  functions,  priiiciiiles  and  some 

of  the  rules  that  (jovern  timekeepnuj  and  produc- 
tion control  in  the  plants  of  the  Remington  Type- 

writer Co.  These  have  been  put  info  effect  during 

the  installation  of  scientific  management  and  with 
the  counsel  and  advice  of  H.  L.  Gantt. 

An  article  on  i)a;^e  457  briefly  irketehed  the  result;? 

of  the  installation  of  scientifu'  niaiiafrenient  in  the  four 
I)rinci])al  plants  of  the  Kemington  Typewriter  Co.  A 
following  article,  on  page  4!)7,  described  the  storekeei)ing 

system  and  gave  the  principles  and  some  of  the  rules 

RET'D 

ISS'D 

PART  AND 
ORDER  NO. 

MAN'S  NO. 
MAN'S  NAME 

TIMC 
ALLOWED 

TIMC 

TAKEN 

FINISHED 

NOT  FINISHED 

BONUS HOURLY 
RATE TRANSFERRED 

BREAK  DOWN 
PAY  FOR WAGES 

CAUGHT  UP 

NAMC  OF  PART  OR  JOB 

OKRATION  NAME 
ORIN. 
WO. 

MACMEAfC  MO. MO.  piccca 
riNISHCO 

MATE WAGES 

CNTCRCD  IN O.  K.  rOR  QUALITY O.  K.  f  OR  OUANTITY 

DC»T. 
CLIPtl •CMID- 

COLOR PAV     )    COST 

■  OLL     IftCCONo' 

UUi 

PIG.   1.    FORM  OF   TIMI']   OR   I'RODUCTION   CARD 

that  govern  its  operation.  This  article  takes  up  the  func- 
tions of  timekeeping  and  labor  aiul  production  control, 

with  the  purjTOse  of  giving  the  practical  reasons  for  the 
methods  used  rather  than  the  details  of  operation.  In 
order  to  control  labor,  in  other  words  to  say  what  the 

employees  shall  do  aiul  when  they  shall  do  it,  it  is  ab- 

solutely necessary  to  ])rovidc  the  workmen  with  the  need- 
ful material  and  tools  when  they  are  required.  This 

means  that  before  anyone  can  install  a  satisfactory  pro- 
duction system,  he  must  have  a  suitable  storekeeping 

.system,  which  cnaliles  him  to  have  on  hand  what  he 
wants  when   he   wants   it. 

The  production  system  must  not  only  consist  of  a 
mechanism  for  issuing,  but  must  contain  a  means  of 

knowing  what  each  workman  docs  each  day,  so  that  one 

may  see  promptly  wiiether  plans  are  being  lived  up  to 
or  not.  The  mechanism  to  give  this  information  is  a 

combined  time  and  production  card,  which  is  .shown 
later. 

Functions  oi-  Time  .vnd  ruouucTiox  Coxtuol 

Mr.  Gantt  gives  the  four  ])rinie  functions  of  a  time- 
keeping system  as  follows: 

1,  To  know  what  workmen  worked. 

2.  To  know  when  each  workman  worked. 
3.  To  know  what  each  workman  did. 

I.  To  know  what  each  workman  was  paid  for  what 
he  did. 

To  show  the  way  in  which  timekeeping  and  production 
control  arc  knit  together  and  become  inse])arai)le,  the 

prime  functions  of  production  control  must  be  stated 

before  any  of  the  functions  are  discussed.  The  pro- 
duction-control functions  are : 

1.  To  make  specified  articles  in  an  occmoniical  manner. 

2.  To  deliver  speeilied  articles  at  sjjccilicd  times. 
The  demand  for  manufacturing  and  delivering  reaches 

the  manufacturing  office  as  records  of  sales,  orders  for 

shipments  or  requests  for  manufacturing  orders  for  stock. 
Production  control  insures  that  these  demands  and  re- 

quests will  be  carried  out  properly,  on  time  and  in  the 
most  economical  manner  that  it  has  been  possible  to 
devise. 

To  provide  the  knowledge  that  gives  control,  the  manu- 
facturing office  must  have  the  same  kind  of  information 

that  the  owner  of  a  sniall  shop  carries  around  in  his 

head.  In  the  Eemington  plants  this  consists  of  the  fol- 
lowing: An  e.xact  knowledge  of  (1)  all  work  to  be  done 

(orders  and  routes)  ;  (2)  material  available  (stores  bal- 
ances) ;  (.3)  men,  tools  and  equipment  (man  record.s, 

machine  capacities,  etc.) ;  (4)  best  methods  available 

(instni.ctions). 
Kecords  of  this  kind  are  in  a  continual  state  of  flow. 

They  are  constantly  changing.  The  source  of  many  of 
the  items  needed  to  keeji  them  up  to  date  is  the  time 

cards  turned  out  by  the  timekeeping  system.  Inasmuch 

as  production  is  the  all-imi)ortant  thing  in  any  manu- 

facturing plant — the  reason  for  which  the  plant  exists — 

^Ir.  Gantt  is  beginning  to  do  away  with  the  name  "time 
card"  aiul   use  instead  "production   card." 

The  Time  C.mu)  oi;  Pkoduction  Cai!I) 

The  time  card  designed  and  used  to  give  the  informa- 
tion called  for  by  the  four  prime  functions  of  timekeeping 

and  also  to  give  a  part  of  the  data  required  for  pro- 
duction control  is  illustrated  by  Fig.  1.  It  will  be  seen 

to  be  more  comprehensive  than  the  ordinary  time  card 

or  time  slip,  for  it  is  the  means  of  bringing  into  the 

manufacturing  office  an  exact  knowledge  of  what  has 

happened  in  the  shop.  It  may  be  added  that  the  secur- 
ing of  this  e.\act  information  is  one  of  the  most  dilKcult 

jiroblems  of  shop  management. 
Inasmuch  as  this  card  tells  exactly  what  was  done 

and — by  sui)traction — what  still  remains  to  be  done,  it 

is  really  a  record  of  production  as  well  as  time  and  justi- 

fies the  name  "production  card."  Furthermore,  as  the 
card  shows  not  only  what  has  been  done,  but  what  was 

]iaid  for  doing  it,  and  how  long  it  took  to  do  it,  the 
card  becomes  the  Iwsis  of  providing  information  for  labor 

costs  and  for  wage  payment.  And  still  further,  the  card 

shows  the  machines  used,  hence  gives  a  basis  for  ob- 
taining machine  expense  and  machine  utilization. 

Too  much  emphasis  cannot  be  laid  upon  the  necessity 

of  having  such  production  cards  made  out  accurately. 
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If  they  are  correct  they  provide  a  most  valuable  source 
of  information,  enabling  the  management  to  know 
promptly  what  has  been  done  and  consequently  what  must 
be  done.  In  view  of  this  important  function  which  they 

perform  in  the  scheme  of  management  too  much  em- 
phasis cannot  be  laid  upon  having  them  right.  Mr. 

Gantt  says  that  as  a  matter  of  fact  he  seldom  finds  that 
ordinary  timekeepers  and  cost  clerks  are  accurate  enough 
to  supply  data  upon  which  operating  plans  for  the  shop 
can  be  based.  Tlie  reason  for  this  is  evident.  It  is  a 

lack  of  proper  previous  training  and  a  failure  to  ap- 
preciate the  value  of  accuracy.  The  errors  that  exist 

in  cost  records  as  usually  kept  are  rarely  discovered.  They 

Not  finished  (when  the  operation  has  not  been  com- 
pleted at  the  end  of  a  day  on  all  of  the  pieces  ordered). 

Transferred  (wlien  a  man  is  transferred  to  another 
job  before  he  has  completed  the  total  number  of  pieces ordered). 

Breakdown  (when  his  machine  or  tool  has  failed). 
Caught  up  (when  no  more  parts  are  available  on  an 

order  not  yet  finished). 
The  lower  half  of  the  card  has  spaces  to  record  the 

individual  operations,  tlieir  numbers,  machine  numbers, 
number  of  pieces  finished,  the  rate  and  wages.  Below 
these  spaces  at  the  left  are  squares  to  be  checked  as  vital 
information  is  posted  from  the  card  into  the  permanent 
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PIG.  2.    A  SPECIMEN  LAYOUT  SHEET 

are  history.  They  deal  witli  the  past  and  no  one  has 
occasion  to  make  an  investigation  to  find  out  how  accur- 

ate or  inaccurate  they  are.  But  errors  in  time  cards 
which  enter  so  vitally  into  a  shop  system  as  do  tliose 
used  in  tlic  Remington  plants  influence  future  plans 
and  work  and  hence  must  be  prevented.  If  mistakes  are 
allowed  to  creep  in,  they  mislead  and  overthrow  the  best 
of  preplanning. 

Viewed  from  this  angle,  the  shop  clerk,  who  may  be 
both  timekeeper  and  production  clerk,  becomes  a  much 
more  important  man  than  the  one  who  nnder  the  usual 
scheme  of  management  simply  keeps  time  or  figures  costs. 
This  is  one  reason  why  it  takes  so  long  to  get  this  work 
properly  started. 

By  glancing  at  Fig.  1  it  will  be  seen  that  the  time  or 
production  cards  arc  arranged  to  provide  space  for  the 
results  of  a  number  of  calculations,  as  well  as  for  re- 

cording the  work  done  and  the  money  paid.  The  sec- 

tions immediately  under  the  man's  name  record  time, 
rate,  bonus  (if  any)  and  wages.  The  spaces  at  the  right, 

under  the  one  that  records  the  man's  number,  are  planned 
to  care  for  the  changing  of  the  time  card.  Each  man 
changes  his  card  at  the  end  of  every  operation  on  which 
it  is  desired  to  keep  an  exact  time  record.  Before  he 
turns  his  card  in,  he  fills  it  out  properly  and  indicates 
the  condition  of  the  work  by  checking  one  of  the  fol- 

lowing items  (see  Fig.  1 ) : 
Finished  (when  the  operation  has  been  completed  on 

all  the  pieces  ordered). 

records,  while  at  the  right  are  spaces  for  the  inspector's 
O.K.  for  quality  and  quantity. 

This  card  has  been  traced  through  with  all  this  detail 
to  show  the  bearing  that  the  information  it  carries  has 

upon  production. 
To  show  how  some  of  the  details  of  the  timekeeping 

system  are  worked  out,  a  few  of  the  rules  follow.  These 
are  by  no  means  complete  and  are  given  by  way  of 
explanation  and  not  with  the  thought  that  anyone  will 
jnit  them  to  use  in  his  plant  and  thereby  believe  he  is 
obtaining  a  timekeeping  system  that  will  perform  all  it,« 
required  functions. 

Preparing  and  Issuing  Time  Cards — Checking  the 
Late  Men 

Before  the  close  of  each  working  day  the  time  clerk 
must  prepare  a  time  card  for  each  man  by  writing  his 
name  and  number  on  the  card  and  stamping  it  with  the 

starting  time.  He  must  place  the  card  in  the  "in"  rack and  lock  it. 

At  least  ten  minutes  before  the  beginning  of  a  work- 

ing period  the  timekeeper  must  open  the  "ip"  rack  and 
take  a  position  from  which  he  can  see  that  each  man 
takes  liis  card,  and  his  only,  from  the  rack  as  he  enters. 
As  soon  as  work  begins,  the  timekeeper  must  take  the 
remaining  cards  from  the  rack  and  lock  it.  He  will  then 

stamp  these  cards,  "This  man  not  in  on  time." 
A  man  arriving  after  the  card  rack  has  l)een  closed  is 

given  a  red  time  card  stamped  with  the  time  when  he 
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arrives.  .Should  a  man  fail  to  report  for  duty  during' 
the  morning  session,  the  timekeeper  must  stamp  the  time 

card,  "This  man  did  not  work  this    '-   ,"  in 
addition  to  stamping,  "This  man  not  in  on  time,"  which 
is  already  on  the  card,  having  heen  placed  there  as  soon 

as  the  "in"  rack  was  closed  and  locked. 

Should  a  man  who  was  absent  during  the  morning  re- 

port for  duty  before  the  "in"  rack  is  locked  for  the 
afternoon,  the  timekeeper  gives  him  a  regular  time  card 

stamped  with  the  time  of  beginning  work  in  the  after- 

noon. The  timekeeper  then  writes  on  that  man's  time 

card,  which  was  previously  stami^ed,  "This  man  not  in 

HAMC OflDER  NO. 

OC^T w r f ^ r r P P p 

OrCRATION 

a 

: 
\ 
\ 

•> 
1 •.u< I>t*l •••<.• T«**« ...» 

Wl ...V          l«..l ■  4.1*         ■«.« 
»<L. 

T,..l 

■•ii> 
••t.i ».v. »t.l. 

:•>.- 

t—H 

1 
_r^ 

4      ̂  
\^ 

- 

a 

I 
: 
\ 

... 

T^- 

1    jr\ 

' 

                                                                                                                                                                                                                                 1 

PIG.   3.    FORM  OP  SCHEDULE  SHEET 

on  time,"  and  "This  man  did  not  work  this    -," 
the  letters  a.m.  to  complete  the  record.  Should  a  man 

be  absent  all  day,  the  same  method  is  followed,  except 

that  the  word  "day"  is  written  on  the  time  card  instead 
of  a.m. 

Information  fou  Daywobk  and  Piecewouk 

As  soon  as  the  checker  weighs  or  counts  the  work  done, 

lie  gives  a  rejiort  of  it  to  the  time  clerk,  who  enters  it 

on  the  operator's  time  card,  adding  the  hourly  rate  or 
piece  rate,  time  taken,  number  of  pieces  finished  and  the 

money  earned. 

As  soon  as  the  report  for  a  bonus  job  is  received  by 
the  time  clerk,  he  must  multiply  the  number  of  pieces 
fiiushed  l)y  the  hours  allowed  per  piece.  This  shows 
the  hours  allowed  for  the  quantity  finished.  If  sucli  time 

allowed  etpials  or  exceeds  the  time  taken  by  the  operator, 
it  indicates  that  he  lias  made  his  task  on  that  job.  If 
the  hours  allowed  for  the  job  are  less  than  the  fime 

taken  by  the  operator,  he  fails  to  earn  his  bonus  and 

is  paid  for  the  time  taken  at  his  regular  hourly  rate. 

At  noon  and  at  quitting  time  the  timekeeper  must 

open  the  "out"  rack  and  see  that  each  worker  deposits 
his  card  in  the  jtroper  ]iliice  in  the  rack.  The  time- 

keeper will  allow  the  rack  to  remain  open  for  ten  min- 

utes. Any  cards  not  deposited  by  that  time  are  given 
to  the  timekeeper. 

The  cards  deposited  at  noon  are  left  in  the  rack  and 
reissued  to  the  men  arriving  on  time  at  the  end  of  the 

noon  period.  The  cards  deposited  at  quitting  time  are 
left  in  the  rack  overnight  and  removed  the  following morning. 

Figuring  and  Fohwardino  Time  Cards 

The  time  clerk  must  figure  all  time  cards  as  soon  as 

possible  after  they  are  turned  in.  He  sees  that  the  total 

time  on  any  man's  cards  represents  the  total  time  for 
that  man  for  each  day.  He  then  enters  the  total  day's 

pay  on  the  first  time  card,  obtains  the  foreman's  sig- 
nature on  all  the  cards  and  forwards 

them  to  the  manufacturing  office.  If 

a  man  (unless  injured)  leaves  the 
shop  during  working  hours  he  must 
have  a  pass  from  the  foreman,  which 
he  hands  to  the  time  clerk  with 
his  time  card.  The  time  clerk  must 

time-stamp  both  and  also  stamp  the 

time  card,  "Left  shop."  If  he  re- 
turns on  the  same  day,  the  workman 

gets  a  card  stamped,  "Returned  to 
shop."  If  he  does  not  return,  the  card 

that  is  stamped,  "Left  shop,"  is  also 
stamped,  "Last  card."  When  it  is  de- 

sired to  change  the  hourly  rate  of  a 

workman,  a  request  is  made  out  by 

the  timekeeper,  at  the  request  of  and 

signed  by  the  foreman,  and  sent  to 

the  superintendent  for  approval.  If 

approved,  the  request  is  returned  to 
the  chief  timekeeper,  who  after  noting 
it  on  his  record  card  notifies  the 

departmental  timekeeper  to  change 
bis  hourly  rate  accordingly.  If  this 

request  is  rejected  by  the  superintend- 
ent, the  original  request  card  is  re- 

turned to  the  place  of  its  origin.  When  possible  the 

matter  of  change  in  rating  is  taken  up  with  the  super- 
intendent before  the  form  is  written.  Complete  infor- 

mation is  always  gi\en  in  regard  to  the  reasons  for  the 

increase,  and  any  remarks  which  have  a  bearing  on  this 
change  are  included. 

When  a  salaried  employee  is  absent  the  time  clerk 
nnist  stanij)  his  time  card  as  though  the  man  were 

working,  write  across  the  face  for  such  period  of  absence 

"Absent"  and  state  the  cause  of  the  absence.  A  daily 
graphical  chart  of  salaried  employees  is  kept,  showing 
attendance  in  black  and  absence  in  red. 

There  are  three  features  of  the  production  control  in 

the  Remington  plants  that  need  a  little  explanation. 
These  are  the  manufacturing  orders,  layout  slieets  and 

schedule  sheet.  A  separate  manufacturing  order  is  is- 
sued for  each  kind  of  article  wanted.  Each  order  states 

fully: 

1.  The  kind  and  amount  of  material  needed,  aiul  the 

sequence  of  the  various  o|)erations  to  l)e  performed. 
2.  Where  and  when  each  operation  is  to  be  performed. 

The  information  called  for  by  the  first  item  does  not 

ditfcr  from  tliat  found  on  most  maimfacturing  orders; 
but  the  data  for  the  second  item  can  only  be  supjdied 

it'  all  the  work  in  the  shop  is  laid  out  and  assigned  to 
the  various  machine  tools.  (In  passing,  it  should  be 

mentioned  that  each  manufacturing-order  card  is  accom- 
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panied  l)y  an  instruction  eard  that  gives  the  best  known 
method  and  time  for  performing  each  operation.) 

A  specimen  layout  sheet  from  which  the  various  opera- 
tions are  assigned  to  proper  machines  is  shown  in  Fig.  3. 

It  covers  gear  cutters,  profilers,  single-spindle  and  three- 
spindle  drilling  machines.  By  means  of  such  sheets  the 
work  is  planned  as  new  manufacturing  orders  come  along 
in  such  a  manner  that  there  is  no  interference  with 

work  already  in  process  or  assigned.  The  work  set  apart 
for  each  machine  is  graphically  indicated  by  a  horizontal 

red  line  covering  the  time  during  which  that  particular 

machine  will  be  employed  on  the  operation  assigned  to  it 
on  a  particular  order.  As  the  work  is  done,  a  black  line 
is  drawn  indicating  the  period  during  which  the  machine 
was  actually  at  work  on  the  operation. 

These  layout  sheets  hot  only  show  the  amount  of  work 
ahead  of  each  machine,  but  exactly  when  each  operation 

already  planned  should  start  and  finish.  The  dates  for 

each  operation,  determined  from  the  layout  sheets,  are 
entered  on  the  manufacturing  orders,  the  shop  orders 
and  the  route  cards. 

To  schedule  an  order  properly  it  is  evidently  nec- 
essary to  assem1)le  on  one  sheet  information  in  regard 

to  the  starting  and  finishing  date  for  each  operation.  In 

this  way  there  will  be  a  graphical  presentation  of  all 
the  various  steps  in  assigning  the  order  to  the  machines. 
Such  plottings  are  made  on  what  is  called  a  schedule 
sheet,  Fig.  3.  Here  starting  and  finishing  dates  of  the 
operations  are  indicated  by  red  lines.  The  entries  from 
the  time  cards  and  rejection  notices  show  for  each  day 

to  what  extent  the  jilans  and  sihedules  have  been  lived  up 

to  and  permit  planning  the  work  intelligently  for  the 
siicceeding  day.  Completed  schedules  are  also  valuable 

guixles  for  future  ])lanning.  The  total  at  the  comple- 
tion of  each  operation  is  checked  from  a  completed 

operation  sheet,  and  if  found  correct  the  fact  is  indi- 
cated by  drawing  a  horizontal  blue  line  under  the  last 

entry.  Any  discrepancy  is  investigated  at  once.  All  lots 
of  work  are  accompanied  by  two  route  cards,  one  buff 
and  the  other  green.  The  buff  card 

moves  with  the  first  pieces  of  the  lot 
and  serves  as  a  means  of  indicating  to 

the  "move  men"  just  where  the  pieces 
are  to  go  after  each  operation.  The 

green  route  card  remains  with  the  lot 
and  accompanies  the  last  piece.  The 

receipt  by  the  schedule  clerk  of  the 

green  route  card  is  a  signal  that  the 

order  is  finished.  The  completed  sched- 
ules are  forwarded  to  the  cost  clerk 

after  all  discrepancies  have  been  ad- 
justed. Thus  the  layout  sheets  and  the 

order-schedule  sheets  give  control  of 
the  work  of  the  machines  in  the  shop 

and  the  progress  of  manufacturing  or- 
ders. It  may  be  difficult  to  grasp  the 

important  possibilities  of  planning  and 
scheduling  unless  one  fundamental  fact 

is  perceived.  In  inaugurating  these  features  it  is  im- 

jjossible  in  any  plant  to  have  accurate  information  as 

to  the  time  required  to  perform  each  and  every  opera- 

tion. It  may  be  thought  that  this  lack  is  an  unsurmount- 
able  obstacle  in  making  a  beginning.  Such  is  not  the 

case,  rianiiing  and  sclicduliiig  should  he  begun,  using 

the  best  data  available.    Remember,  "A  half  loaf  is  bet- 

ter than  none."  The  inaccuracies  will  disappear  as  the 
work  progresses  and  exact  records  are  accumulated.  As 

in  all  other  things  in  shop  practice,  errors  tend  to  offset 
each  other  and  reduce  the  total  final  error.  The  bene- 

ficial results  of  scheduling  and  laying  out,  even  with 

imperfect  original  information,  are  so  great  that  no  one 
should  hesitate  for  this  reason  to  begin  this  part  of  the 
work  of  installing  scientific  management.  This  course 

is  the  one  that  was  so  successfully  followed  in  the  Rem- 

ington plants. 
3S 

By  W.  H.  Watson 

The  following  method  of  varni.shing  the  4.5-in.  Brit- 

ish high-explosive  shell  is  the  one  developed  by  the  writer 
after  experimenting  with  the  various  other  ways  described 

FIG. 
1.    MACHINE   FOR   INSERTING   AND    REMOVING 

BUSHINGS 

in  the  technical  journals.  It  has  proved  so  .satisfactory 
that  1  am  dis])osed  to  suggest  its  general  adoption. 
The  shells  are  cleaned  before  varnishing.  Then  a  brass 
ferrule  liavinj;  a  screwdriver  slot  in  one  end  is  screwed 

■l^/ixl^At^'Anqles 
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•       •     l"       • 

I   1-1  ■ 
•      .     •     • 

_2-  ; 
r    >  1    -1 

;     -I'Mole 

<   i   18"   * 
Y 

  .   ■   i 

1   i 

AU Angles  I^kI^x^' 
All  Plates  J'  , 

All  Rivets   ̂  

FIG.   2.     DRAINING  TA.N'K   FOR   4.r>-lN.   SHELLS 

into  the  nose  of  the  shell  to  protect  the  threads  from  being 
covered  with  varnish.  The  machine  shown  in  Fig.  1  i- 

used  for  screwing  the  ferrules  in  before  varnishing  and 
out  again  afterward. 

As  will  be  seen  from  the  sketch,  the  rig  consists  of  a 

reversible  air  drill  mounted  on  an  ordinan'  cast-iron 

horse  tliat  has  been  s]n-ead  out  so  as  to  take  the  air  drill 
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between  tlie  two  halves  of  the  horse.  The  "hufsiness  end" 
of  the  air  drill  is  fitted  with  a  round  plug  turned  to  fit 

freely  inside  the  ferrules  and  having  a  flat  bar  through 
it  to  act  as  the  screwdriver.  The  shell  is  simply  pushed 

onto  the  revolving  screwdriver,  and  tlie  flat  bar  catches 
into  the  slot  in  the  ferrule  and  screws  it  in  or  out  as  the 

case  may  be. 
The  varnishing  is  done  by  simply  filling  the  first  shell 

with  varnish  and  then  emptying  it  into  the  second  shell, 
and  so  on  until  the  batch  is  done.  Each  shell,  after  the 

^arnisll  is  eni])tied  out  of  it  into  the  next  one,  is  placed 

on  tlie  draining  tank,  Fig.  2,  no.se  down.  As  lioles  are 

punched  in  the  top  plate  where  each  shell  will  stand, 
this  tank  will  accommodate  100  shells.  By  the  time  it 

is  filled,  the  shells  first  put  on  are  thoroughly  drained 

and  can  he  transferred  to  the  baking-oven  truck. 
The  varni.sh  trickles  down  through  the  small  holes  in 

the  top  ])late  and  drops  upon  the  lower  plate,  which  is 
inclined  botli  ways.  The  small  trickles  from  each  shell 
run  into  the  central  valley  and  there  form  a  stream  large 

enougli  to  keep  the  varnisji  from  drying  and  sticking  to 
the  plate.  A  small  varnish  tin  is  kept  under  the  hole  in 

tiie  center  of  the  bottom  plate  and  catches  all  the  var- 
nish drained  from  the  shells.  This  arrangement  gives 

perfect  drainage  and  keeps  the  varnish  from  contamina- 
tion. 

Our  experience  shows  that  this  method  of  varnishing 
is  economical  and  gives  tlie  smallest  percentage  of  shells 

returned  for  revarnisliing.  The  shells  are  next  baked 

in  the  usual  way  in  an  electric-heated  oven  having  a  hold- 
ing capacity  of  100  shells. 

B^flM=Up  DiBiilfelEiig  Dae  of 
Woodl  Si.m.(d  Sfteel 
By  J.  Hakmei!  Knight 

The  sketch  shows  a  simj)le  and  easily  made  but  efficient 

cutout  die  designed  and  u.sed  for  cutting  special  envelope 
forms  in  pajjer  and  cardboard  in  the  printing  press.     It 

will   serve   ecjually   well,   however,   in   the   arbor  press — 

-»^  Ji_ 

Sec+iori THE  DINKING  DIE  AND  ITS   CONSTRUCTION 

between  two  metal  blocks  to  distribute  the  pressure — for 
cutting  gaskets,  washers,  etc.,  in  rubber,  fabric,  leather  or 
other  material. 

This  form  of  die  has  the  advantages  of  being  cheap, 

quickly  made  and  recjuiring  no  special  tools  in  its  con- 
Btruction.  White  i)ine  or  any  good  pattern  wood  and  an 

old  y^-'ni.  wide  clock  si)ring  Avill  usually  answer  all 
requirements. 

The  arrangement  shown  brings  the  cutting  edge  to  the 

height  of  the  ordinary  cutting  or  perforating  rule  as  used 

in  the  printing  press  and  leaves  %  in.  for  clearance  above 
the  wood. 

The  outline  is  carefully  sawed  on  a  fret  or  scroll  saw, 

with  a  saw  blade  if  possible  slightly  less  in  thickness  than 

the  gage  of  the  metal  to  be  used.  It  is  important  to  have 

the  saw-cut  at  right  angles  to  the  face  of  the  wood ;  there- 
fore do  not  crowd  the  work  in  sawing,  particularly  around 

the  curves.  The  reason  for  this  is  that  if  the  cut  leans  to 

one  side  or  the  other  it  will  twist  or  warp  the  cutting  stri]) 

when  the  latter  is  driven  into  the  saw-cut,  making  it 
impossible  to  seat  the  cutting  strip  down  properly  on  the 
steel  pressure  plate  so  that  it  will  take  the  cutting  pressure evenly. 

After  the  pattern  has  been  sawed  out  and  all  ragged 

edges  of  the  wood  have  been  cleaned  up,  the  outside  piece 

B  is  squared  up,  leaving  at  least  %  to  1  in.  of  wood  out- 
side of  the  design  on  all  sides.  Now  cut  out  .4  the  same 

size  as  B.  Then  cut  out  the  steel  pressure  plate  D,  mak- 

ing it  square  and  true  with-^  and  B,  but  -j\  to  l^  in.  less 
in  size  all  around.  This  allows  the  finished  die  block 

to  be  trued  or  dressed  with  a  plane  if  necessary. 

The  parts  B,  A  and  D  are  carefully  assembled  and 
drilled  through  for  about  Xo.  14  wire  nails  1  to  ly^  in. 

apart,  or  wherever  it  seems  necessary  to  resist  tlie  outward 
pressure  of  the  cutting  strip  when  driving  it  into  the  slot. 

Lay  part  E  within  B,  and  work  a  strip  of  paper  or  card- 
Ijoard  or  tin  into  and  around  the  entire  slot  until  it  meets 

the  other  end.  Mark  this  and  take  -[V  in.  more  for  ti)c 
length  of  the  cutting  strip  to  allow  for  final  dressing  with 
the  file,  so  that  the  two  ends  of  the  cutting  edge  will  meet 

perfectly. 
It  will  save  some  time  in  shaping  the  edge  of  the  die 

strip  if  it  is  partly  beveled  before  inserting  in  the  block. 
Do  not  bring  it  to  a  sharp  edge,  however,  as  this  would 
cut  the  face  of  the  rawhide  or  hardwood  mallet  used  to 
drive  it  to  its  seat  in  the  die. 

As  an  ordinary  clock  spring  will  be  nearly  g'j  in.  in 
thickness,  it  will  be  necessary  to  shape  it  with  the  fingers 
or  pliers  to  conform  apjiroximately  to  the  curves  and 
angles  of  the  design  before  putting  it  in  place. 

The  joint  should  be  located  in  the  middle  of  a  straight 

portion  of  the  die  or  on  one  of  the  larger  curves,  as  it  is 
impossible  to  make  the  cutting  edges  meet  perfectly  in 
a  corner.  Start  with  one  end  as  shown,  to  insert  the 

cutting  strip,  and  with  the  mallet  gradually  drive  it  home 
until  near  the  end,  where  it  must  be  dressed  off  gradually 
with  the  file  so  that  when  finally  driven  in  the  cutting 

edge  will  be  continuous.  If  for  any  reason  the  two  ends 
should  not  be  quite  in  line,  a  little  tapping  sidewise  on 
one  or  the  other  will  bring  them  true,  which  could  not  be 
done  if  the  joint  was  located  in  a  corner.  The  part  E 

shoidd  be  riveted  in  place  in  the  same  manner  as  B. 

A  small  flat  file  and  a  half-round  bent  die  sinkers'  file 

for  the  curves,  finishing  with  an  India  or  a  carborundum 

slip,  will  with  a  little  patience  soon  l)ring  the  cutting  edge 

into  shape,  and  the  die  is  finished. 

Different  Types  of  Electric  Fumnces,  whether  for  labora- 
tory or  for  commercial  use,  may  be  classified  according  to  the 

methods  employed  to  transform  the  electrical  energy  into  heat 

In  the  material.  These  are:  (1)  By  passing  the  current  through 

the  metal  to  be  treated,  so  that  the  metal  forms  a  part  of  the 

circuit;  (2)  by  passing  the  current  through  a  resistance  ma- 
terial, the  heat  thus  produced  being  radiated  and  conducted 

to  the  metal;  (3)  by  surrounding  the  metal  with  an  alter- 
nating-current circuit,  »o  that  eddy  currents  are  produced  in 

the  metal,   these  currents  generating  the  necessary  heat. 
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Ms^cMime  Tools 
By  Robekt  Mawson 

SYNOPSIS — Some  jigs  and  fixtures  that  are  lised 
in  the  manufacture  of  elements  for  machine  tools 
are  described  and  illuM rated.  It  will  he  seen  that 

these  jigs  and  fixtures  are  of  modern  design,  em- 
bodying successful  methods  of  holding  and  locating 

the  pieces. 

Many  of  the  jigs,  in  fact  tlio  majority  of  tlieiii.  sluiwn 
on  the  previous  jig  and  fixture  data  pages  in  tlie 
American  Machinist  liave  l)een  of  the  box  or  inclosing 

tyi^e  in  which  tlie  work  is  completely  inclosed  in  tlic  jig. 

There  is  anotiier  class  of  jigs  as  valuable  as  time- 
savers  as  the  first  which  come  into  play  on  work  too 
large  and  heavy  to  be  successfully  inclosed  and  liandled 
in  a  box  jig.  These  are  attached  to  various  parts  of  a 
large  casting  and  located  from  some  finished  surface  for 
definite  working  points. 

Jigs  of  this  type  are  found  in  large  numbers  in  ma- 
chine-tool shops  where  tlie  parts  to  be  machined  naturally 

occur  in  large  sizes  and  heavy  weights.     Their  use  makes 

it  possible  to  manufacture  with  precision  and  low  cost. 
parts  which  otherwise  would  call  for  expensive  laying  out 
and  machining. 

The  field  for  jigs  of  this  type  is  not  restricted  to  the 
machine-tool  industry,  although  it  must  be  said  that  the 
larger  part  of  their  use  probably  occurs  in  this  field. 
The  manufacturer  of  any  large  piece  of  machinery  who 
wishes  to  reduce  his  costs  and  secure  interchangeability. 

may  very  profitably  make  a  study  of  his  work  with  a  view 
of  adapting  to  it  jigs  of  this  type  wherever  possible. 

Since  the  cost  of  machining  work  varies  with  the 
labor  necessary  in  handling  and  moving  it  about,  it  is 
natural  that,  other  things  being  equal,  a  light  total  weight 
of  jig  and  work  is  more  econoiuically  machined  than 
one  which  is  bulky  and  cumbersome.  No  doubt  many 
jigs  of  the  box  type  might  be  advantageously  replaced 
by  those  of  the  type  shown  in  these  illustrations. 

A  few  of  the  tools  used  by  the  Becker  Milling  ilachine 
Co.,  Hyde  Park,  Mass.,  in  the  manufacture  of  its  vertical 
millers  were  illustrated  on  page  418.  Other  high-grade 
tools  for  manufacturing  the  .same  machines  are  here  shown. 

F1G.2 Fie.s 

FIS.3 

F1G.4  eift'' 
.nr.S  AND  FIXTURES  USED   IN  MANUPACTURINCx  MACHINE-TOOL  PAHTri.  WITH  WORK  SHOWN  IN  POSITION 

PIGS.   2  AND  2-A 
Operation — Drilling  the  cairiaKe,  Fig.  1.  The  jig  is  located 

by  two  large  and  one  small  plug  that  fit  into  holes  that  are 
previously   machined. 

Holes    Machined — One   ̂ /w-in.   and   one    i'e-in.    drilled.      Thei 
former  hole  is  afterward  counterijored  to   1  in.   in  diameter. 

FIGS.  3  AND  3-A 
Operation — Drilling  the  carriage,  Fig.  1.  The  jig  for  the 

slide  is  located  by  a  stop  and  held  in  contact  with  setscrews. 
The  jig  at  the  bearing  end  Is  located  by  plugs  that  fit  into 
machined    holes. 

Holes  Machined — Four  No.  11   drilled  on  the  slide  surface; 
three   j\i-in.  drilled  in  the  jig  at  the  bearing  end. 

FIGS.  4  AND  4-A 
Operation — Drilling  the  carriage,  Fig.  1.  The  jig  is  lo- 

cated   by    two    pins    that    rest    against    finished    surfaces    on 

the  casting.     Setscrews  are  then   tightened  against  the   piece 
to   hold   the   tool    securely. 

Holes     Machined — One     ■'■•/M-in.     drilled,     afterward     being 
reamed  to  V2  in.,  and  one  ̂ '  ',i4-in.  drilled. 

FIGS.  5  AND  5-A 
Operation — Boring  the  carriage,  Fig.  1.  The  fixtures  are 

located  on  the  casting  by  fitting  on  the  V-surfaces,  which 
have  previously  been   machined. 

Holes  Machined — One   ?4-in.  drilled,  with  1  3^ -io.  drilled  and 
then  reamed  to  1%  in.;  two  Ij-i-in.  drilled  and  then  reamed  to 
1%  in.;  two  lia-in.  drilled  and  then  reamed  to  1%  in. 

FIGS.  7  AND  7-A Operation — Drilling  and  reaming  the  idler  bracket.  Fig.  G 
The  casting  is  located  on  V-blocks  in  the  jig  and  is  held  se 
curely    by    setscrews,    through    the   jig    body   and   cover. 

Holes  Machined — Three   =3 -in.  drilled,  then  reamed  to  %   in. 
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Does  TecKsiiicsxII  Writisix^ 
By  F.  B.  Jacobs 

"ay? 

If  one  were  to  analyze  the  contents  of  any  technical 
journal  it  would  be  noted  that  the  articles  are  derived 
from  three  sources :  The  editorial  staff,  the  members  of 
which  are  on  fixed  salaries;  free-lance  writers,  who 
submit  contributions  at  space  rates;  and  the  occasional 
contributor,  who  writes  whenever  he  notes  something  of 

importance.  There  are  any  number  of  writers  who  con- 
tribute articles  for  a  few  months  and  then  cease,  under  the 

pica  that  it  does  not  pay  to  spend  time  in  this  manner. 
It  is  my  opinion  as  a  free-lance  writer,  taken  from  several 

years'  experience,  that  technical  writing  does  pay,  pro- 
vided one  has  the  ability  to  write  rapidly  and  has  acquired 

the  knack  of  preparing  copy  to  suit  the  editor.  It  is  a 
fallacy  to  state  that  the  rates  paid  by  such  papers  as  the 
American  Machinist  are  not  liberal.  On  the  contrary 

they  lompare  favorably  with  the  prices  paid  to  the  aver- 
age fiction  writer. 

Essential  Qualifications 

The  necessar}'  qualifications  for  successful  free-lance 
writing  can  be  described  briefly  as  follows:  First,  an  or- 

dinary knowledge  of  grammar  and  rhetoric  as  taught  in 
our  public  schools.  Second,  the  ability  to  weave  ordinaiy 
everyday  facts  into  a  smooth-reading  article.  Third,  the 
knack  of  composing  rapidly  without  having  to  write  and 
rewrite  with  the  object  of  getting  the  article  to  read 
correctly.  (This  rule  holds  good  whether  one  uses  the 
typewriter  or  the  pen.)  Fourth,  and  most  important  of 
all,  a  broad  training  in  mechanical  lines,  otherwise  one 
would  soon  find  his  stock  of  knowledge  exhausted. 

I  consider  these  foregoing  factors  the  prime  essentials 
in  successful  technical  writing,  and  for  the  sake  of  argu- 

ment it  may  be  well  to  analyze  them  briefly.  If.  the  aver- 
age,'person  would  remember  and  apply  the  sini])le  rules 

of  grammar  and  rhetoric  that  were  taught  to  him  in  his 
early  school  days,  he  woiilti.  experience  no  difficulty  in 
forming  correctly  constructed  sentences,  both  in  his  writ- 

ing and  speaking.  For  some  unknown  reason  many  men 
engaged  in  the  mechanical  pursuits,  and  this  includes 

(?itecu'ti'ves  and  salesmen  as  well  a^*  machinists  and  tool 
makers,  are  prone  to  use  poor  English.  While  editors 
primarily  are  after  ideas,  they  naturally  look  with  favor 
upon  contributions  that  do  not  contain  a  superfluity  of 
incorrect  expressions  and  vulgar  colloquialisms.  There- 

fore it  is  wise  for  the  aspirant  who  has  a  burning  desire 

to  break  into  print— and  stay  there — to  learn  to  use 
fairly  correct  English. 

Ability  To  Find  Language  To  Express  Ideas 

The  ability  to  turn  ordinary  facts  into  a  readable  article 
comes  naturally  to  a  few  persons,  but  with  the  majority 
this  talent  has  to  be  acquired.  We  all  know  what  we  want 

to  say,  or  at  least  we  think  we  do,  but  many  of  us  experi- 
ence difficulty  in  putting  our  thoughts  down  on  paper. 

Many  who  are  masters  of  PlnglMi  as  far  as  correctly 
speaking  it  is  concerned,  are  at  a  loss  when  they  attempt 
to  impart  their  knowledge  to  others  in  the  form  of  a 
written  article.  On  the  other  hand,  men  of  limited  edu- 

cation often  succeed  in  preparing  interesting  stories.  As 
a  matter  of  fact,  the  whole  secret  lies  in  the  ability  of  the 
individual  writer  to  teach  or  impart  his  special  knowledge 
to  others. 

A  well-written  technical  article  is  always  devoid  of 
high-sounding  expressions  or  meaningless  phrases.  Every 
sentence  is  written  for  the  purjtose  of  conveying  informa- 

tion in  ordinary  everyday  English  that  is  easily  under- 
stood by  the  average  person.  It  is  a  fact  generally 

acknowledged  that  the  desire  to  write  denotes  latent  abil- 
ity, and  I  do  not  hesitate  to  say  that  the  average  person 

can  acquire  the  ability  to  turn  out  acceptable  copy  if  he 

possesses  enough  pei'severance  to  tide  him  o\er  the  dark 
days  of  his  early  efforts,  when  rejected  manuscripts  are 

more  frequent  than  editors'  checks.  Editors  have  many 
reasons  for  i-ejecting  articles,  but  when  an  author's  efforts 
are  invariably  returned,  after  being  examined  by  several 

editors,  the  fault  is  with  the  wi'iter,  not  the  editor.  A 
remedy  for  this  state  of  affairs  is  to  study  the  work  of 
successful  authors,  noting  their  .style  and  the  manner  in 
which  they  handle  their  subjects. 

All  copy  for  technical  publications  is  edited  before  it 
goes  to  the  compositor  for  two  reasons:  First,  to  elim- 

inate mistakes  in  grammar,  etc.,  and  second  to  make  the 
copy  conform  to  the  style  sheet  of  the  particular  paper 
that  is  handling  the  article.  Briefly  stated,  a  style  sheet 
is  a  little  pamphlet  that  gives  certain  fixed  rules  that  are 
to  be  observed  by  the  employees  of  any  publication  who 
produce,  edit  or  correct  copy.  As  different  journals  use 
different  style  sheets,  it  is  not  exjiected  that  the  technical 
writer  and  contributor  should  conform  to  the  style  of 

any  particular  one. 

Need  of  Thorough  Shop  Training 

A  broad  training  along  mechanical  lines  is  an  absolute 

necessitj-  to  the  man  who  expects  to  succeed  at  technical 
writing.  Without  this  training  his  field  would  be  limited 
and  would  result  in  a  lack  of  the  knowledge  neces,<ary  to 
handle  a  diversity  of  .subjects.  Technical  writers  as  a 
class  are  men  who  have  worked  in  several  manufacturing 
sections  as  machinists,  tool  makers,  draftsmen,  salesmen 
or  demonstrators.  Thus,  having  had  access  to  a  large 
number  of  manufacturing  plants,  their  minds  are  well 
stocked  with  practical  knowledge  concerning  methods, 
processes,  shop  kinks  and  kindred  subjects.  Most  of  us 
realize  that  it  is  impossiide  to  receive  a  broad  mechaniial 
training  in  one  shop,  or  one  locality,  and  for  this  reason 
the  man  who  has  not  worked  in  many  manufacturing 
centers  will  find  himself  at  a  loss  if  he  attempts  to  turn 

out  copy  week  after  week  and  month  after  month— that 
is,  acceptable  copy. 

Financial  and  Other  Advantages 

From  my  own  experience,  I  am  con\inced  that  technical 
writing  pays  very  well.  The  remuneration,  of  course,  is 
set  by  the  law  of  supply  and  demand,  as  there  is  a  market 

price  for  manuscripts  as  for  everv'thing  else.  It  nmst 
be  borne  in  mind  that  there  is  competition  in  writing  as 
well  as  in  other  lines  of  effort.  Thus  it  is  necessary  to 

acquire  the  habit  of  writing  rapidly  and  correctly,  other- 
wise valuable  time  is  sure  to  be  wasted.  I]liminating  the 

nionetaiy  point  of  view,  technical  writing  offers  other 
advantages.  It  trains  one  to  think  decisively,  which  is  a 
great  help  to  the  man  who  desires  to  rise  in  his  calling, 

whatever  it  may  be.  The  man  who  cannot  think  in  con- 
structive lines  is  sure  to  remain  in  a  rut.  whereas  the 

individual  who  trains  his  mind  is  fitting  himself  to  take 
advantage  of  the  innumerable  opportunities  that  present 
themselves  from  time  to  time. 
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Floattiimg  Fo^imdlry  aimd  Forge  SRnop 
Special   Cokrespondence 

SYNOPSIS — The  scope  of  the  work  that  can  be 
handled  on  hoard  a  repair  ship  is  far  greater  than 
is  realized  hy  the  average  mechanic  ashore.  This 
article  shows  some  of  the  interesting  details  of  the 
foundry,  where  large  iron  and  brass  castings  can 
be  made,  as  well  as  the  forge  shop,  with  the  equip- 

ment of  hammers,  and  the  oxyacetylene  and  elec- 
trlr-ivehliiig  outfits. 

The  majority  of  engineers  and  mechanics  who  have 
not  followed  closely  the  recent  developments  in  floating 
repair  equipment  for  naval  vessels  will  probably  be  much 
surprised  to  read  a  description  of  an  iron  and  brass 

or  any  portion  of  the  fleet  going  out  for  maneuver  or 
target  practice.  In  other  words,  the  repair  ship  is  to  be 
considered,  temporarily  at  least,  nothing  more  or  less  than 
a  repair  shop,  movable  under  its  own  steam  and  capable 
of  accompanying  the  fleet  to  any  portion  of  the  world 
where  required.  Whenever  feasible  it  anchors  at  the 
naval  base  to  take  care  of  whatever  repair  work  may  arise 

during  the  time  that  the  men-of-war  are  in  that  locality. 
Notwithstanding  this  intention,  however,  there  is  bound 

to  be,  as  has  already  been  proved,  more  or  less  work  to 

go  through  the  shop  with  the  ship  steaming  under  vary- 
ing conditions  of  wind  and  weather,  sometimes  in  fact 

unusually  rough  weather  having  been  experienced.  A 
navy  machinist  becomes  accustomed  to  handling  tools. 

FIG.  1.    THE  FOUNDRY  OF  THE  U.S.  REPAIR  SHIP  "PROMETHEUS" 

foundry  afloat,  as  well  as  a  forge  shop,  both  installed  as 
fully  equipped  and  important  departments  on  the  United 

States  repair  ship  "Prometheus." 
Descriptions  of  the  machine  shops  and  other  mechan- 

ical departments  on  this  ves.sel  have  already  appeared  in 
Ihese  columns.  Undoubtedly,  many  readers  have  ere  this 
ijecome  accustomed  to  the  idea  that  machine  tools  can  be 

operated  on  board  a  ship  in  the  same  way  as  in  a  per- 

manent shop  ashore,  althougli  the  "landlubber"  machinist 
will  ])robably  always  find  more  or  less  dilliculty  in  under- 

standing how  a  repairman  in  the  navy  can  operate  a  lathe, 
a  l)laner  or  any  other  tool  with  the  deck  and  machinery 
plunging  about  imder  stress  of  bad  weather  and  rough 
seas. 

It  has  already  been  pointed  out  that  it  is  the  intention, 
so  far  as  possible,  that  the  navy  repair  work  handled 
by  the  repair  ship  .shall  be  done  with  the  floating  shop 
at  anchor  in  what  is  practically  still  water,  in  the  harbor 
constituting  the  na\al  base,  the  headquarters  of  the  fleet 

doing  benchwork  and  general  fitting  with  the  deck  of 
the  vessel  swinging  to  all  conditions  of  roll  and  plunge. 

It  is,  in  fact,  quite  a  commonplace"  matter  for  the  me- 
chanic to  forget  entirely  that  he.  is  on  board  .-ihip  as  he 

goes  ahead  with  his  work  in, the  conventional  manner. 

It  is,  in  other  words,  merely  a  hiatter  of  becoming  ac- 
customed to  one's  environment,  learning  to  keep  one's 

feet  and  to  accommodate  oneself  to  the  motion  of  the 

ship  and  the  con.sequent  movement  of  the  tools. 
The  foundry  and  the  forge  shop  form  two  distinct 

propositions  as  compared  with  the  machine-shop  devel- 
opment. The  handling  of  molten  metal,  as  in  the  foun- 

dry, or  of  red-hot  bar  material,  as  in  the  forge  shop, 
must  always  be  accompanied  by  a  considerable  degree  of 
judgment  and  caution,  even  under  the  best  of  conditions 
in  shore  establishments.  To  accomplish  similar  work 
upon  the  deck  of  a  naval  vessel  constitutes  a  problem 
in  which  continual  care  and  watchfulness  must  be  exer- 

cised.    It  is  not  at  all  likely  that  under  normal  conditions 
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much  pouring  of  molten  metal  will  be  attempted  on  the 

'"Prometheus"  while  she  is  steaming  in  a  rough  seaway. 
On  the  other  hand,  it  is  entirely  possible  that  there  will 
be  occasional  times  when  it  will  be  necessary  to  use  the 
foundry  either  for  making  a  repair  part  for  the  ship 
herself  or  for  some  of  the  other  vessels  in  the  fleet.  Sim- 

ilarly, it  is  equally  likely  that  there  will  be  more  or 
less  forging  of  medium  and  heavy  parts  at  -some  time  or 
other  when  the  ship  is  out  at  sea  and  when  the  artisans 

of  the  fact  that  there  are  cupolas  for  iron  melting  and 

quite  a  number  of  brass-melting  machines  there  is  ample 
space  for  a  large  sand  pit  in  the  middle  of  the  depart- 

ment and  for  ordinary  molding  purposes  around  the  deck 
as  a  whole. 

Tlie  sand  pit  near  the  center  of  the  foundry  floor  is 
]4xl8  ft.  in  area  and  about  6  ft.  deep. 

A  general  view  in  the  foundry,  looking  aft  toward  the 

cupolas,  both  of  which  are  clearly  visible  in  the  back- 

FIG.    2.     FOUXDRY   OP   THE    "PROMETHEUS" 

below  deck  will  have  to  exercise  precaution  to  produce 
satisfactory  work  and  avoid  injury  to  themselves  and 
others,  3ue  to  the  fact  that  the  vessel  may  be  rolling  in 
heavy  seas. 

Still,  for  generations  men  have  known  how  to  stand 

below  in  crowded  engine  rooms  amidst  high-speed  ma- 
chinery, and  to  carry  on  their  work  without  apparently 

much  more  danger  of  mishaps  than  on  the  floor-plate  of 
the  stationary  engine  room.  Also,  in  the  fireroom  of 
vessels  of  all  kinds  the  difficult  undertaking  of  stoking 
continuously  has  been  passed  through  by  thousands  upon 
thousands  of  men  of  ordinary  ability,  witliout  much  more 
risk  of  burns  or  other  injuries  than  would  occur  in  sim- 

ilar'service  in  a  power  plant  ashore.  Locomotive  engi- 
neers and  firemen  become  accustomed  to  carrying  on  their 

respective  occupations  with  a  machine  that  is  vibrating 
and  lurching  while  rvinning  at  high  speed ;  and  presum- 

ably the  extension  of  repair  work  in  various  mechanical 
departments  on  board  ship  is  along  the  lines  of  natural 
evolution  in  the  extension  of  ditferent  mechanical  callings. 

Foundry  Details 

The  foundry  on  the  "Prometheus"  is  installed  aft  of 
amidship  and  is  in  dimensions  approximately  the  same 
size  as  the  machine  shop  described  in  an  earlier  article. 
It  is  a  little  over  50  ft.  long  and  extends  the  full  width 
of  the  ship.  It  presents  a  liberal  amount  of  space  for 
the  operations  it  is  expected  to  take  care  of.     In  spite 

ground,  is  presented  in  Fig.  1.  A  second  view,  looking 
forward  and  across  the  sand  pits,  is  given  in  Fig.  3.  In 
each  of  these  illustrations  a  number  of  molds  are  .shown, 
with  tlie  flasks  closed    ready  for  the  pouring  operation. 
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FTG.  3.    FOUNDRY  ARRAN'GEMEN'T 

The  floor  plan  of  the  foundry  with  the  equipment  in 
place  is  given  in  Fig.  3,  and  also  an  elevation  showing  the 
cupolas  for  iron  melting.  One  of  these  cupolas  is  to 
cast  one-half  to  one  ton  per  hour;  the  other,  one  to  two 
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tons  per  hour.  So  it  will  be  seen  that  it  is  possible  to 
pour  eastings  up  1o  0,000  or  7,000  lb.  in  weight,  which 
is  quite  as  heavy  as  any  work  that  is  ever  likely  to  come 
to  tliis  foundry.  Provision  for  handling  flasks  and  for 

taking  care  of  lieavy  work  generally  is  made.  A  suit- 
able crane  has  been  installed,  and  the  block  and  hook 

illustrated.  In  one  of  these  galleries  is  installed  the 
woodworking  and  pattern  shop,  and  in  the  other  the  stor- 

age for  patterns  and  flasks  for  the  foundry. 
On  the  starboard  gallery  are  a  motor-driven  tumbler 

barrel,  a  core  oven  and  a  blower  for  the  cupolas,  as  in- 
dicated by  the  dotted  lines  in  the  plan.  Fig.  3.     The 
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for  this  crane  will  be  seen  depending  at  the  right  in 
Fig.  2.  In  addition  to  the  iron  cupolas  there  are  on 
each  side  of  the  foundry  three  tilting  furnaces  for  brass. 
Four  of  these  tilting  crucibles  have  a  capacity  of  110 

II).  each;  the  other  two  have  a  capacity  of  IG.'j  11).  each. 
The  foundry  is  located  upon  the  lower  dock,  the  same 

:is  the  machine  sliuj),  and  has  galleries  on  each  side,  as 

cle\ation  in  Fig.  3  gives  the  proportion  of  the  cupolas, 

tlie  height  between  decks  and  the  ])osition  of  the  charg- 
ing platform  for  the  cupolas. 

Figs.  4  and  !)  are  general  views  in  the  forgo  shop  and 
show  in  the  foreground  in  each  case  a  1.50-ton  hydraulic 

pneunuitic  forginu'  press.  This  is  used  extensively  for 
various  jobs  wiiiih  otherwise  would  have  to  be  handled 
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under  some  form  of  hammer.  This  press  acts  upon  the 
squeezing  principle  and  is  considered  desirahle  for  use 
on  such  a  ship,  as  there  is  no  shock  due  to  hammer  blows 
in  its  action.  Fig.  4  illustrates  clearly  the  arrangement 
of  the  press  proper,  the  piston  control,  the  accumulator 
and  all  the  operating  levers  and  rods,  and  Fig.  5  shows 

Blower  and  Q 
Motor     Furnacetx     /ya/>£:/j 

\mk Bench    *'?X"^  I   

\      Tub 

fOi 
Work  Bench Annealing 

Furnace 

^tAnvilS-''^ 

Forge\>       J       '^^-q 

Electric 
Welding 

Outfit 

6-ft.  Plate  Rolls 

'"°'l^^  .Power Hack 

Emery  Srinder 

—I  Bending  Slab 
5x5 

\.-Anril5--''\ 
Motor 

XI 

Hatch 

Punch  and  Shear Cargo  Hatch tOverJ 

Ony-Acetylene 
Outfit  and  Work 

Bench 

PIG.  7.  PLAN  OF  FORGE  AND  BOILER  SHOP 

the  same  machine  as  it  appears  from  the  front,  while 
the  job  is  being  placed  between  the  dies. 

The  arrangement  of  ship  cranes,  trolleys  and  overhead 
crane  service  generally  is  very  clearly  presented  in  the 
photograph.  Immediately  behind  the  forging  press  will 
be  seen  a  large  punch  and  shear  and  other  apparatus  of 

value  in  such  a  department.  Tlie  boiler-shop  apparatus 
is  also  installed  in  this  department  and  includes  a  set  of 

6-ft.  plate  rolls,  the  punch  and  shear  referred  to,  a  slip 
roll-forming  machine,  drill,  etc. 

Fig.  6  is  a  view  of  the  portable  oxyacetylene  outfit. 
There  is  also  a  portable  electric-welding  outfit.  At  the 
left  in  Fig.  6  will  be  seen  an  annealing  furnace,  and  di- 

rectly behind  this  is  a  tempering  and  hardening  furnace. 
The  position  of  all  this  equipment,  of  tlie  various  forges 
and  of  the  remainder  of  tlie  apparatus  will  be  understood 
from  Fig.  7,  which  is  a  plan  view  of  the  department 
and  gives  the  location  of  all  of  the  different  pieces  of 
equipment. 

Efillciemicy  of  Rope  Drives 
By  AVilliam  Hiust 

To  one  who  has  not  had  experience  with  rope  drives  it 
may  be  difficult  to  understand  why  a  single  strand  of 
rope  will  show  a  higher  efficiency  than  two  or  more.  The 
natural  inference  is  that  if  one  rope  has  an  efficiency  of 
97  per  cent.,  a  drive  of  ten  should  Iiave  the  same. 

To  have  each  individual  rope  pull  exactly  its  share  of 

the  load  each  groove  must  be  exactly  the  same  pitch- 
diameter  and  shape.  Furthermore,  the  ropes  themselves 
must  be  of  the  same  diameter  and  tension  when  running, 
so  that  each  will  rest  at  the  same  depth  in  the  groove.    If 

this  condition  could  be  realized,  then  the  same  efficiency 
could  be  attained  with  a  numlier  of  ropes  side  by  side  as 
with  one,  but  this  degree  of  perfection  is  never  realized ; 
hence  the  actual  elliciency  depends  largely  if  not  altogether 
on  the  degree  of  accuracy  in  the  sheaves  and  uniformity 
in  the  size  and  tension  of  the  ropes.  Xo  matter  how  small 
the  difference  in  the  pitch  diameter  may  be,  the  rope  or 
the  groove  having  the  greatest  diameter  in  the  driving 
sheave,  or  the  one  having  the  smallest  in  the  driven  sheave, 
will  pull  the  hardest.  Assuming  this  difference  to  be  0.01 
in.,  it  will  be  0.0314  in  the  circumference  and  in  100 
revolutions  the  rope  in  one  of  these  grooves  would  have 
drawn  ahead  of  the  others  more  than  3  in.  and  taken 

more  than  its  share  of  the  load  :  therefore,  this  rope  or 
some  other  must  slip.  In  most  rope  drives  some  of  the 
ropes  are  slack  on  the  pulling  side  and  they  can  he  heard 
creeping  in  the  grooves.  This  accounts  for  the  relatively 
low  efficiency  of  the  rope  drive. — Power. 

lEaspectlSoira  Stquaeire  ©f  Special 
Use  Wattlh  Suarfaice  Plate 

By  A.  G.  Charles 

In  Fig.  1  is  shown  a  verv'  handy  square  of  advantage 
chiefly  in  conjunction  with  the  surface  plate.  AVliile 
this  tool  will  not  serve  the  wide  variety  of  purposes  cov- 

ered by  the  beam  square,  it  is  handier  for  use  on  the  sur- 
face plate.  Beam  squares  are  often  used  for  testing  in 

the  manner  shown  in  Fig.  2.  They  are  inferior  to  the 
tool  shown,  which  will  prove  to  be  especially  valuable  for 
rapidly  inspecting  finished  work.  If  the  bottom  of  the 
square  is  lapped  flat  and  a  good  surface  plate  is  at  hand, 
the  square  may  be  rubbed  around  slightly  upon  the  plate, 

THE   square   and    ITS   APPLICATION 

pressure  being  applied  to  the  square,  which  will  adhere 
somewhat  to  the  plate. 

If  the  operator  wishes  to  test  the  squareness  of  a  piece 
by  using  tissue  paper,  it  will  not  be  necessary  to  hold  the 
square.  The  blade  may  be  readjusted  at  trny  tinw  by 
means  of  the  screws  at  the  bottom.  If  this  readjusting 
feature  is  thought  undesirable,  the  blade  may  be  firmly 
pinned  in  position  in  the  base.  T  prefer  the  latter 
method  of  construction,  as  the  square  may  be  easily  re- 
ground  and  relapped  in  case  errors  occur. 
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Maki 11  Farts  of  the 
BrMisIhi  Tiinme  F^se 

By  Fred  H.  Colvin 

SYNOPSIS — The  smaller  parts  of  the  time  fuse 
for  the  most  part  simply  require  a  good  grade  of 
automatic  screw-machine  work.  No  special  meth- 

ods are  used,  so  tlmt  sizes,  gages  and  production 
are  all  that  seem  necessari/. 

In  addition  to  the  body,  cap,  base  plug  and  timing 
rings  that  have  been  described  in  more  or  less  detail,  there 
are  also  many  other  parts  that  are  largely  made  in  the 
automatic  screw  machine  and  the  punch  press.  Instead 
of  showing  these  individually,  they  are  grouped  in  Fig.  1, 
the  designating  letters  corresponding  to  those  used  in 
connection  with  the  assembled  fuse,  which  appeared  in 
the  first  article  of  this  series. 

Fig.  3  shows  the  brass  fuse  cover  as  originally  called  for 
and  gives  some  idea  of  the  work  that  it  involved.  It 
consists  of  the  body  A,  the  brass  wire  ring  B,  which  must 

be  butted  together  and  brazed  at  the  joint,  the  tearing-offi 
strip  C  and  the  short  brass  strip  D.  This  strip  is  soldered 
to  the  cap  of  the  body  A  in  order  to  hold  the  ring  B  on 
the  side  opposite  tlie  hold  of  the  tearing-off  strip. 

The  object  of  the  fuse  cover  is  to  protect  the  fuse  from 
exposure  to  dampness  and  to  guard  it  against  mechanical 

injury.  Another  form  of  cap  was  made  of  heavy  tinfoil, 
although  this  later  gave  place  to  a  cap  of  lead  thoroughly 
coated  with  tin  in  order  to  prevent  any  possible  contact 

rWL  STEEL-  ,'  O 

\<-tlliaOI-^ 
Confracfor's  IniHats 

^r  Recognized Trade  Mark;  /   « 

Brass  Cap 

'taoos 

RL.  or  Contractors  InlHals  or 
Recognized  Tr^deMark 

+    ioi  Number  of  Fuse 
U   Numeral  of  Fu56 
•    Date  of  ManufacHjre  of  Fuse 

)<l.875*mi5-M 

FIG.   2. 

I.4SR: 

^^*- —       * —     ̂ OZZ'Thick 

y<i'-   82o"io.os'   :'™f"'"<"^ 
'~To  be  Sf end  led  in  Black 

Tearing-off  5+rip 

THE   FUSE   COVER  OR  CAP  C 

BRASS  WIRE 

Brass  Ring 

Q  E  p  MOTE:AII  Gages  ore  Tool  Steel FIG.  3.    TIME  PELLET 
A,  total  length;  B,  diameter  of  body;  C,  depth  of  detonator 

recess;  D.  diameter  and  steps  of  threaded  parts;   E,  diameter 
of  detonator  recess;  F,  diameter  of  central  hole;  G,  shape  of  top 

of  the  lead  and  the  explosive  material,  which  make  a 

dangerous  combination. 
The  screw-machine  work  covers  everything  but  the 

washers,  detonating  time  and  percus- 
sion body  and  the  stirrup  spring. 

These  are  all  punch-press  operations, 
and  while  seemingly  simple  in  them- 

selves, some  of  the  specifications  are 
not  easy  of  fulfillment.  The  stirrup 
springs,  for  example,  are  made  of  hard 
rolled  sheet  brass.  The  spring  for  the 
percussion  pellet  must  be  gaged  after 
having  been  subjected  to  a  pressure 
of  60  lb.  in  a  steel  counterpart  of 
the  fuse  pellet  and  should  return  to 
the  mean  dimension.  It  must  yield  at 
a  load  of  not  less  than  77  lb.,  nor 
more  than  99  lb.,  these  pressures  being 
the  limits  to  which  the  fuse  is  supjiosed 
to  be  subjected  under  firing  conditions. 
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A,  total  length;  B,  thicltness  of  flange. 
and   reces.s    in    top;    G,   depth   of   recess   detonator    in    top 
diameter  and  depth  of  threaded  part;  K,  external  forms 

FIG.    1.    PERCUSSION   PELLET 
C.  diameter  of  front  part;   D,   diameter  of  body;   E,   diameter  of  plan 

F,   diameter H,  diameter  of  central  hole;  I,  diameter  of  detonator  recess;  J, 
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FIG.  5.    THE  SMALL  PARTS  IN  DETAIL 

F,  time  pellet;  O,  time-pellet  screw; H,   percussion  pellet;  I.    percussion-pellet    screw    plug;    J, 
nercusslon-ii'ellet  body;  L.  percussion  arrangement  holder;  M.  base  plug  (already  shown  in  detail):      .        . percussion  peuei  ut  ij.      .  i,    _    ggrew;    R.    ferrule;    S,    stirrup  spring    for   percussion    pellet;    T.   cap   setscrew;    U,   base-plug 

W,  washer  in  percussion-holder  cap 

time   stirrup   spring;    K. 
N.  cap  holder;  O,  spring: 

P.    firing   needle;    Q.    base-plug 
washer:  V,  washer  for  recess  in  holder 
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FIG.    4.    TIME-PELLET   SCREW 
A,  total  length;  B,  diameter  of  plug;  C,  diameter  of  nipple;    D,  length  of  nipple 
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FIG.  6.    PERCUSSION-PELLET  SCREW  PLUG 
A,   total   length;    B,   diameter   of   screw   plug;   C,   diameter   of  nipple;  D,  length  of  nipple;  E,  diameter  of  center  hole 
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FIG.   7.    TIME  STIRRUP  SPRING 
A.  length  and  form;  B,  diameter  of  hole;  C,  internal  form; 

D,  width  of  lugs;  E,  thickness  of  brass;  F,  diameter  of  circular 
part 
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FIG.  10.    CAP  HOLDER 
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A,  total  length;  B,  internal  diameter  and  form;  C,  diameter  of  central  hole 
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FIG.  12.    PERCUSSION  NEEDLE 

A,  length  of  screw;  B,  diameter  of  screw;   C.   diameter  of  flange;    D,    thickness    of   flange;    E,    length   and    cone    of   time 
needle  from  face  of  flange;  F,  length  and  form  of  percussion  needle 
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FIG.    9.    PERCUSSION-ARRANGEMENT    HOLDER 

A,   length   of   holder;    B,   diameter   and    depth   of   holder;    C. 
lenierth  of  head;  D,  diameter  of  needle  hole  in  crown;   E,  diani- 
oter    of   large    part    of    head;    F,    length    of    screw    threads;    O. 
diameter  of  screw  threads 
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FIG.  11.    DETONATOR  SPRING 
A,   total   length;   B,  diameter  of  spring;   C,    inside   diameter   of 

top  of  coil;  D,  standard  weight  for  testing 

The  time  .stirrup  spring  is  made  in  a  similar  nianrnT 
and  must  withstand  a  niininiiiin  ))re8siire  of  IIM)  lij.  A 
certain  percentage  of  tliose  tested  must  not  yield  at  less 
thau  125  lb.  nor  more  than  Kio  11).  directly  applied  weight. 
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FIG.  16.    SETSCREW   FOR  CAP 
A,  diameter  of  setscrew;   B,  length 
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FIG.   14.    FERRULE 
A,  total  length;  B,  length  of  champer;  C.  thickness  of  flange 

at  top;  D.  cone  and  diameter;  E.  radius  at  bottom;  F.  depth  of 
to  shoulder  in  bore;  G,  another  form  of  gage  for  same  purpose; 
H,  diameter  of  bore  at  top;   I.  diameter  of  bore 
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FIG.   15.    STIRRUP  SPRING   FOR  PERCUSSION   PELLET 

A,  length  and  form;  B,  diameter  of  hole;  C,  internal  form;  D,    width  of  lug;  E,  thickness  of  brass;  F,  diameter  of  circular  parts 
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Screw-umcliiiie  times  on   these   inirts   are  as   foUdW.- 
rime   pellet,   140  per   hr. 
Time-pellet  screw,  380  per  hr. 
I'ercussion   pellet.   130   per  hr. 
Percussion-pellet  screw  plug, 

380  per  lir. 
Base-plug  screw,  260  per  hr. 
Time  pellet,  Delta  metal,  360 

per  nr. 
Rotating  pin,  600  per  hr. 
Slotting  rotating  pins,  1,800 

per  lir. 
Cap  setscrew,  450  per  hr. 
Slotting  cap  setscrews,  2,000 

per   hr. 
Polishing  top  of  cap  set- 

screws,   1,700   per  hr. 

Ferrule,   300  per  hr. 
Time-pellet  screw  plug,  400 

per  hr. Slotting  time  -  pellet  screw 
plug,  1.200  per  lir. 

Rethreading  time-pellet  screw 
plug,  800  per  hr. 

Polishing  time-pellet  screw 
plug,  1,200  per  hr. 

Percussion-pellet  automatic, 
130  per  hr. 

Reseating  top  of  percussion- 
pellet  automatic,  800  per  hr. 

Polishing  top  of  percussion- 
pellet  automatic,  2.000  per  hr. 

'riie  fdrejidiii^'  iire  tlie  mimlter  of  ))ie('e.s  the  auloiiiaticc 
di'e  timeil  to  ]ini(luce.  The  aetiial  work  turned  out,  how- 

ever, is  c'oiisi(leral)ly  less — as  is  always  the  case.  In  the 
average  shop  from  75  to  80  per  cent,  of  the  camming  time 

is  a  jjood  output. 
The  Singes  ii.sed  for  the  different  parts  of  the  fuse  are 

shown  in  Figs.  3  to  Hi,  eacli  gage  being  lettered  so  that 

its  particular  function  with  relation  to  the  various  com- 
ponent parts  shown  in  detail  in  Fig.  5  can  be  found  by 

referring  to  the  caption  beneath  it. 

I 

AimoUfcier  Record  Year  for  MacMEne^ 
Tool  E^porte 

By    liUDWlO  W.    SCHMIUT 

'■  Commercially,  February,  March,  April  and  Jlay,  1916, 

SYNOPSIS— Tlw  fiscal  year  1916  ircus-  the  great-  were  the  most'  Ijusy  months  for  the  export  of  machine est    ever   recorded   in    the    histori/    of   American  fools  which   the  American  machine-tool   trarle  has  ever 

metd-icorl-imj  machinery  exports.  The  huge  total  .qpen  or  most  likely  will  see  for  some  time  to  come.    June  ' 
M  $61,315,032  tvorth.     Roughly,  five-sixths  went  shows  a   small   decline,  which   by   some   coincidence  is 
to  the  allied  nations.     Tables  and  charts  show  the  found  also  in  the  corresponding  month  of  a  year  ago. 
dislrihution  and  give  a  signifirant  comparison.  The  American  machine-tool  industry  felt  the  pressure  of 
  ~~     ~-~  the  orders  shipped  during  those  four  months  very  acutely 

When  one  year  ago  the  total  exports  of  metal-working  during  the  la.st  months  of  the  past  year  and  the  first 
machine  tools  had  reached  the  total  of  •$38,1(i2,0()8,  there  of  the  present.     Undoubtedly  tiiis  huge  volume  of  orders 

were  many  wlio  thought  tliat  the  higli-water  mark  had  had  its  foundation  in  the  i)re])aratioiis  made  in  England, 

been  touched.  Certainly  noliody  would  have  th'ought  that  France   and    Russia   for   the   great  military    drive   that 
one  year  later  these  reports  would  reach  the  sum  of  $61,-  ])egan  a  few  months  ago.     It  is  a  matter  for  specula- 
;i  1.5,032,  making  the  total  exports  for  the  last  three  years  tion  whether  with  this  huge  equipment  the  Allies  will 
over    .$100,000,000.     Nevertheless,    this    has    hai)pencd,  have  reached,  their  ma.ximum  or  whether  further  e.xer- 
and  according  to  all  appearances  even  the  present  high  table  i.    export  of  mktm-worivIng  .m.\chinery,  fiscal 
figure  will  be  repeated.  year  ioib 

Viewing  the   marvelous   growth   of   the   machine-tool  10,5                                            'New''Yo"rk        Total      Total,  I9i4 
e.\i)orts  durinjj  the  last  tw()  vears,  it  is  of  course  ai)par-      July       $3,i60,598     $:j,872,358       $810,247 

'       ,      .  ,"  111'  1  li       1        X  1  August           2,891,648         3,824,411  298,257 cut  tliat  only  war   could   have    brought   about   such   an      Septembpr         2,836,012      3,256,973        ,5.50,106 

1    ■  1  A       1       u.       •    •  4.1         1         1  4-       *        October             2,054,480         3,236,079         2,110,397 enormous  demand.     A  chart  giving  the  development  ot  Novemb-r                                          39239.54      4644713      i,87i,i7i 

the  exports  during  that  period  shows  that  only  during      ̂ 7;,';*'"         ^■''^■"^o      ̂ '-"^'^^      ̂ •^^•^' 
the  first  month  of  the  war  the  exports  fell  below  the      .January         2,587,029      3,249,595      2,903,740 

])eace  standard   (sec  Chart  1  and  Table  1 ) .     From  that      l^^^         s'wg'IS?      6 wf'o^l      .I'lioll 

lime  on  they  have  been  steadily  increasing.     They  had      i^^   ;         '^''^^Wl      6.552:397      3,300,953 
practically  doubled  in  October,  1914,  and  had  trebled  in      J"™         6,121,6.37      8,46.5,985      2,735,582 

March,  191.5,  when  the  highest  point  was  reached  for  the  tion  and  the  upkeep  of  the  ammunition  sup])ly  will  result 

United  States  official  year.    A  decline  took  place  during  in    new    orders.     Appro.ximately    $58,000,000    worth    of 

the  middle  of  the  year,  after  which  a  new  rise  set  in,  metal-working  machines  was  su))plied  \o  the  allied  coun- 

finding  its  climax  in  November,  1915.     The  really  sen-  tries  during  last  year.     Eight-two  per  cent,  of  the  ma- 
sational  climb,  however,  was  made  only  in  the  first  half  chine  tools   sent  to   Europe   alone  went  to   the   allied 

of  the  present  year,  when  the  exports  touched'  nearly  countries. 
$10,000,000  a  month  during  ilay.  Great  Britain  again  has  been  the  largest  customer. 

Looking  at  the  total  of  the  export  trade  again,  the  Her  imports  have  reached  during  the  last  year  the  enor- 
great  influence  of  the  Port  of  New  York  is  shown.  About  mous  amount  of  $20,437,803.  An  inspection  of  Chart 

75  ])er  cent,  of  all  the  machine  tools  exported  left  this  2  shows  that  British  iinjMjrts  began  to  rise  veiy  substan- 

country  by  way  of  New  York.  The  condition  of  New  tially  during  the  first  half  of  the  i)resenf  year,  continu- 
York,  nevertheless,  is  .somewhat  changed,  as  the  25  per  ing  to  be  on  a  high  level  until  the  end  of  June.  An 
cent,  which  was  exported  via  other  ports  and  across  the  interesting  coincidence,  if  it  is  one,  is  that  the  French 

Canadian  frontier  had  a  value  approaching  nearly  to  the  orders,  while  slightly  smaller  than  the  English,  never- 
total  value  of  machine  tools  exported  by  this  country  theless  show  practically  a  connected  movement.  They 
during  peace  time.  This  is  po.s.sibly  the  best  outward  start  with  a  decline  in  the  middle  of  last  year,  followed 

sign  of  the  enormous  quantity  of  machine  tools  that  has  by  a  slight  upward  curve,  ending  finally  with  a  high 

been  exported  during  the  pa.st  year.  Philadeli)hi>i.  Bal-  movement.  This  similarity  is  best  explained  by  the  fact 

tiniore,  Boston  and  .several  of  the  Pacific  ])oi-ts  have  taken  that  the  two  nations  have  acted  in  coordination  'with 
care  of  that  part  of  the  exports.  Also,  over  $6,000,000  regard  to  the  placing  of  orders  tor  machine  tools  and 

worth  went   to  Canada.  metal-working  machinery. 
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The  business  with  Russia  lias  been  \ery  erratic,  but 
Russia  today  can  claim  to  have  reached  tbc  hi^h  record 

for  one  month's  imports  for  macliine  tools  of  the  coun- 
tries of  the  world,  with  the  exceptional  total  of  $3,581,- 

173' during  Jlay,  191 G.  The  real  meaning  of  this  iigure 
is  best  understood  by  the  fact  that  the  highest  total  for 
one  month  of  all  the  exports  of  machine  tools  during 
the  preceding  year  was  $3,8(53,013.  Another  striking 
fact  in  connection  with  the  Russian  business  was  that 

this  forward  movement  followed  a  period  of  comparative 
quietness,  the  Russian  deliveries  rising  suddenly  from 
$275,748  to  the  amount  mentioned.  A  surprise  also 
came  from  Italy.  This  country  so  far  has  belonged  to 

the  minor  buyers  of  American  machine  tools.  The  exi- 
gencies of  the  war  suddenly  have  raised  it  above  the  class 

into  which  England  belonged  before  the  war.  The  Ital- 
ian imports  may  have  reached  approximately  $4,650,000. 

There  is  at  present  no  indication  of  a  decline. 
Compared  with  these  figures,  the  turnover  with  the 

rest  of  the  European  countries  is  small,  although  larger 
than  before  the  war.  Germany,  of  course,  has  dropped 
out  entirely  as  a  customer  of  American  machine  tools; 
also  Austria,  Turkey  and  Bulgaria  have  gone.  An  esti- 

mate of  the  trade  done  with  the  remaining  European 
markets  had  offered  great  difficulties  already  during  the 
previous  year.  The  task  was  still  more  dilhcult  during 
the  present  year,  owing  to  the  fact  that  the  actual  value 
of  the  machine  tools  shipped  out  of  other  ports  than 
New  York  is  so  much  larger  than  during  the  previous 

year.  Portugal,  the  last  of  the  allied  i)owers,  has  possi- 
bly not  taken  more  than  $20,000  worth  of  machine  tools. 

TABLE  2.     METAI^WORKING  MACHINERY  EXPORTED  TO  EUROPE 
DURING  FISCAL  YEAR  1916 

United  Kingdom    »20,437,803 
France    13,31B,702 
Russia    10,2S0,56r. 
Italy    4.050,000 
Portugal    20,000 
Spain         800,000 
Netherlands    3.50,000 
Sweden    250.000 
Norway    250,000 
iJenniark    100,000 
Switzerland    100,000 
Remaining  Europe,  including  Finland    37,360 

Total       $50,592,431 

On  the  other  hand,  great  changes  have  taken  place  in 
Spain.  That  country  has  during  the  last  two  years 
made  enormous  progress  in  manufacturing.  Her  devel- 

opment was  very  much  hindered  during  the  first  year 
of  the  war  owing  to  diificulties  in  the  acquisition  of  raw 
materials  and  machines.  This  fault,  however,  was  reme- 

died during  the  past  year,  and  the  country,  therefore, 
has  appeared  as  a  large  buyer  in  the  American  market. 

Spanish  machine-tool  buyers  have  frequently  visited  New 
York  and  other  centers  and  have  placed  considerable  or- 

ders. It  is  likely  that  Spain  has  bought  about  $800,000 
worth  of  machine  tools  during  the  past  year. 

The  Netherlands,  which  had  been  able  to  secure  only 
small  amounts  of  supplies  during  the  year  before,  has 
reappeared  as  a  buyer ;  and  the  total  exjiorts  to  that  coun- 

try may  have  reached  approximately  $350,000.  Sweden 
and  Norway  together  have  taken  about  $500,000,  while 
Denmark  imported  about  $100,000  worth  of  American 
machine  tools,  possibly  as  much  as  Switzerland.  The 
figures,  official  as  far  as  obtainable  and  estimated  where 
this  was  impossible,  are  given  in  Table  2. 

The  progress  of  the  war,  therefore,  has  brought  to 
this  country  not  only  increased  orders  from  the  countries 
at  war,  with  the  exception  of  the  Central  Powers,  but 

after  a  short  depression  at  the  beginning  of  the  struggle 
has  also  drawn  an  increased  trade  from  neutral  Euro- 

pean markets.  This  latter  movement  in  the  export  trade 
of  machine  tools  possibly  deserves  more  attention  with  a 
view  to  future  business  than  the  unnatural  increa.ses  in 

the  turnover  with  the  countries  at  war.  It  is  only  rea- 
sonable that  every  macliine  sold  will  act  as  an  advertise- 

ment for  other  American  machine  tools  in  all  those 

markets.  Of  course,  it  will  depend  finally  upon  the 
enterprise  of  the  American  manufacturer  whether  he  will 
be  able  to  hold  the  markets  in  question. 

Turning  to  our  own  continent,  material  increases  in 
the  Canadian  trade  have  already  been  mentioned.  The 
sudden  forward  movement  from  $1,199,365  in  1914  to 
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CHART  1.    GROWTH  OF  MACHINE-TOOL  EXPORTS  DURING 
PERIOD   FROM  JULY   1,   1914,  TO  JUNE  30,   1916 

$1,813,188  in  1915  and  iiiially  during  the  latc-^t  fiscal 
year  to  $6,464, 144  is  a.stonishing.  It  is  unfortunately 

still  impossible  to  estimate  the  actual  size  of  tlie  busi- 
ness done  with  South  America.  Brazil.  Argentina  and 

Chile  have  not  quite  returned  to  the  usual  equilibrium 
of  trade  existing  ijeforc  the  war.  Nevertheless,  increases 
in  the  orders  from  that  part  of  the  world  are  reported, 
and  it  is  certain  that  more  could  be  supplied  if  our 
manufacturers  would  be  willing  to  do  so  at  the  prices 
still  governing  in  South  America.  New  York  has  had 
a  good  export  business  to  South  America,  and  it  is  not 
uninteresting  to  read  the  development  of  the  export  trade 
during  the  last  year,  as  shown  in  Table  3,  which  gives 
month  by  month  statistics  covering  exports  from  the  Port 
of  New  York. 

Unfortunately,  these  figures  show  best  that  the  in- 
crease in  exports  still  is  not  very  settled,  and  great 

changes  are  evident  during  the  different  months.  The 
year  has  been  one  of  many  changes  generally.    Not  only 
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has  the  war  affected  the  inflow  of  orders,  but  also  ship- 
ping facilities  have  not  always  been  so  regidarly  avail- 

able as  could  be  desired.  For  instance,  the  closing  of  the 
Pananip  Canal  for  several  months  has  had  a  material 

effect  on  the  carrying  of  machine  tools  destined  for  the 

Asiatic  market.  British  India  niay  have  'been  less  touched 
by  these  influences,  but  the  deliveries  to  China  and  Japan 
have  undergone  frequent  changes.  The  New  York  ex- 

ports of  machine  tools  to  China  and  Japan,  with  those 
of  British  India   (see  Table  4),  certainly  do  represent, 
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C^HART    2.     MOVEMENTS    OF    MACHINE    TOOLS    DURING 

PERIOD  FROM  JULY  1,  1915,  TO  JUNE  30,  1916 

especially  in  the  case  of  Japan,  oidy  a  small  percentage 
of  the  total.  It  is  practically  impossible  to  give  exact 
figures,  but  the  whole  Asiatic  trade  should  have  been 

worth  about  $2,000,000  or  e\'en  more,  which  to  some  ex- 
tent is  borne  out  by  the  large  amount  carried  in  the 

monthly  governmental  statistics  under  the  heading, 

"other  countries."  This  sum  in  the  present  year  is 
more  than  $3,457,633,  against  $938, 01 1  during  the  pre- 

vious year,  and  includes  such  important  markets  as  the 
whole   of   South   America,   the   markets   mentioned  just 
TABLE  3.     KXPOHTS  OF  METAI^WOHKING  MACHINERY  TO  BRAZIL. 

ARGENTINA  AiND  CHILE  BY  PORT  OF  NEW  YORK 

1915  Argentina  Brazil  Chile 
July    $5,09.5  »5,3B3  $848 
August    5,745  328  10,562 
.September    10,188                                
Octohrr       2,270  500                 
November    3,192  4,.t08  10,707 
December    4,534  1,115  50 

1916 
January    19,191  2,303  I,S95 
Februory    3.4.56  224  802 
Mareh    13,!)80  3,802  2,845 
April    10,103  212  13,313 
May      3,990  10,253  12,876 
June    2,932  878  4.59!i 

Total    $84,282  $29,606  $58,437 

now,  Russia  in  Asia,  New  Zealand  and  South  Africa. 
The  exports  to  the  latter  can  hardly  have  been  more 
than  .$80,000. 

Outside  the  increase  in  foreign  orders  shown  by  the 
vast  increase  of  the  total  of  the  exports,  the  year  has 
also  brought  a  renewal  of  orders  from  countries  only 
indirectly  associated  with  tlie  war.  This  is  possibly  the 

most  pleasing  fact  brought  out  iiy  the  preliminary  Gov- 

ernment statistics  and  the  special  researches  made  in 
this  article  on  behalf  of  the  Amcrimn  Machinint.  The 

resurrection   of  ordinary   trading   with   neutral   markets 
TABLE    4.     METAUWORKING    .MACHINERY    EXPORTS    VIA    NEW 
YORK  TO  JAPAN,  RUS.SIA  IN  ASIA,  BRITISH  INDIA  AND  CHINA 
1915 

July   
August   
September   
Octotwr   
November   
December   

1916 
January   
February   
March   
April   
May   
June   

Russia  in 
British 

Japan Asia 

India 

China 

$6,464 
$6,883 $4,780 3,7.53 3,.503 

5,028 817 

9.145 

999 

$9,604 

2,091 1,201 .     9,388 288 
2,030 

76J 
97,500 

423 

159 

87,5.38 2,568 4,293 2,823 
0,285 

27,.588 

1,051 

2,729 
5,066 

3,763 5,617 
23.6:)6 11,941 

2,787 
35,785 

1,8.51 3,402 2.425 
5,694 

24,370 8,770 

1.3.52 

Total    $269,117  $89,911  $40,867  $28,165 

finally  will  prepare  for  the  transition  in  the  export  mar- 
ket from  the  state  of  war  to  that  of  peace. 

MaclhnKaix&g  Motiorc^cle 
CySiiradlers 

When  one  stops  to  consider  that  motoivycle  motors  are 
air  cooled,  and  need  as  much  expo.sed  cylinder  surface  as 

possible,  one  of  the  ijig  reasons  for  casting  cylinders  sep- 

^     \4Mo/es, 

;/ 

// 

y^"Dn7/ 

// 

^e^^.:^ 

"  o 

under- 

Mich., U.-./j'-->i<.vi'->J FIG.   1.    DETAILS  OF  CYLINDER 

aiatcly  for  even  multiple-cylinder  motors  will  be 
stood.     The   Henderson  Motorcycle   Co.,   Detroit, 

uses  a  four-cylinder  motor,  and  details  of  the  type  of  cyl- 
inder used  are  shown  in  Fig.  1. 

The  machining  operations  on  cylinders  are  not  at  all 
complicated,  and  the  major  ones  are  comparatively  few. 
The  first  operation  is  to  chuck  a  cylinder  and  rough-l)ore 
the  inside.  The  flange  is  also  faced  off.  In  common 
with  most  work  of  this  kind,  the  castings  are  allowed  a 
certain  amount  of  time  to  season  after  the  roughing  cuts. 
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The  flange  holes  are  then  drilled  and  reamed,  as  shown 
in  Fig.  2,  using  a  multiple  drilling  head. 

The  jig  used  L'or  holding  the  cylinder  for  the  flange 
drilling  and  reaming  operation  is  interesting.  The  cyl- 

inder is  slipped  up  onto  a  locating  pin  that  fits  the  l)ore. 

A  screw  jack  A  holds  it  firmly  in  contact  with  the  uiuler- 
side  of  the  top  plate  of  the  jig.  When  putting  in  or  remov- 

tion  of  this   screw   and   the   crank,   is   clearly  given   in 

Pig.  4. Some  work  on  the  valve  chamber  now  intervenes,  and 
then  the  cylinders  are  reamed  in  the  jig  shown  in  Fig.  5. 
In  this  jig,  the  cylinder  is  located  by  means  of  the  drilled 
and  reamed  flange  holes,  which  fit  over  pins  on  the  under- 

side of  the  top  plate  of  the  jig.    The  casting  is  forced  up 

FIG.  2.    FLANGE-DRILLING  JIG PIG.  3.  JIG  WITH  CYLINDER  REMOVED FIG.  4.    REAR  VIEW  OF  JIG 

FIG. REAMING   OUT   THE   BORE 

ing  a  cylinder,  the  jack  is  made  to  slide  along  to  the  left 
out  of  the  way.  This  is  necessary,  since  the  locating  pin 
or  plug,  shown  at  B,  Fig.  3,  projects  downward  quite  a 
way.  The  cylinder  is  located  in  the  jig  radially  by  means 
of  the  valve  chamber  C,  which  fits  in  between  two  clamp- 

ing jaws,  worked  by  a  right-  and  left-hand  screw  and  a 
crank.    A  hack  view  of  the  jig,  showing  the  exact  loca- 

FIG.  6.    METHOD  OF  ROLLING  THE  BORE 

against  the  top  plate  by  means  of  a  screw  jilug  underneath, 

which  is  operated  by  means  of  a  worm  on  the  end  of  shaft 
A,  which  carries  a  crank  on  the  outer  end.  After  being 

reamed,  tlie  bore  is  rolled  with  the  tool  shown  in  Fig.  fi. 

This  rolling  tool  carries  six  hardened-steel  rollers  and 

turns  at  about  150  r.p.m.  This  operation  gives  the..bore 
a  hard,  smooth  surface. 
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illllUUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIUIIU^^^ 

otters  froma  Fractlic^l  Meir^ 
iiiiiniiiiiiiiiiimiiiinniiiiiiiiiiiiimniiiiiiiiniiiiiiiiiiiiiiinniiiiiiiiiiiiininiiiiiiiiiii   iiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiniiimiiiiiiiiiiiiniiiinnniiiiiniiiiiiiiiiiiiiin iiiiiiiiinnniiiiriiiiiiiiiiniiiiii 

A  customer  recently  sent  us  six  1-in.  jjears  like  the  one 
shown  in  the  illustration  and  wanted  to  know  if  we  could 

gate  these  without  placing  the  leader  on  the  face  of  the 

THE  PATTERN  TO  BE  GATED    . 

teeth,  as  he  did  not  want  to  do  any  finishing  on  this  part 

of  the  casting.    The  teeth  were  also  to  be  tree 'from  tins. 
Mr.  Patternmaker,  how  would  you  have  gated  these 
patterns?  A.  E.  Holaday. 

Naugatuck,  Conn. 

It  is  sometimes  necessary  to  drill  holes  in  broken  oil- 
stones and  emery  wheels  to  make  them  available  for 

work  by  fitting  to  a  handle  or  arbor.  This  can  be  done 

with  a  "star''  drill  made  from  drill  rod.  The  drill  is 
made  with  relief  behind  the  cutting  edge  and  is  hardened, 

but  not  drawn.  It  is  held  in  the  hand  and  kept  con- 
stantly turning  while  it  is  ta])ped  with  a  hammer. 

Springfield,  N.  J.  F.  J.  Uittmak. 

To  be  a  corres]jondent  of  tlie  Aiiierlmn  Macliinisl.  means 

many  pleasant  ex])eriences,  one  of  which  may  be  cited — 

the  friend.s  you  get  to  know  among  the  many  I'caders. 
One  instance  of  my  own  may  be  given. 

Some  three  years  ago,  after  a  description  of  a  certain 

works,  an  old  l)oy  of  mine,  now  holding  a  responsible 
position  in  America,  wrote  me  a  very  interesting  letter. 
He  had  waited,  he  said,  a  long  time,  reading  the  American 

Macliinisl  diligently,  to  get  my  name.  Finding  it  he 

chanced  a  letter  through  the  firm  I  ha])pened  to  be  writ- 
ing about.  He  said  he  had  almost  given  up,  although  the 

writing  under  a  certain  name  he  felt  sure  was  mine.  His 

chance  letter  arrived  home,  and  many  interesting  letters 
have  passed  since. 

Two  letters  from  readers  reached  me  quite  recently, 

seeking  for  information,  and  I  did  rtT5^l5ei?^t  t'O'oblige.     I 

suppose  I  ought  to  feel  proud  that,  living  iu  a  city  of 
upward  of  400,000  inhabitants,  letters  can  reach  me  when 
devoid  of  all  such  details  as  number,  street  or  djstrict. 

But  it  is  not  fair  to  the  postal  authorities  or  the  Avieri- 
can  Machinifit. 

Many  correspondents,  myself  included,  use  pen  names 
for  quite  honorable  reasons,  and  no  doubt  many  readers 
who  desire  acquaintance  with  the  writer  of  a  contribution 

meet  with  disap])ointment  (perhaps  they  blame  the  Amer- 
ican Macliini.st  quite  unjustly)  because  the  writer  is  un- 

known to  the  postal  authorities  under  his  pen  name.  But 
the  reader  is  alone  to  blame.  Just  send  your  letter  care 

of  the  editor,  who  will  put  matters  right.  It  is  the  royal 
road  and  the  oidy  safe  road  between  readers  and 
correspondents.  F.  P.  Terry. 

Belfast,  Ireland. 

The  illustration  shows  how  to  file  or  grind  a  screw- 
driver so  it  will  tend  to  hold  itself  in  the  slot  of  a  screw 

and  not  slip  out.     The  sides  of  a  screwdriver  should  be 

WELL-FORMED    END    ON    A    SCREWDRIVER 

flat  and  parallel  to  fit  the  slot  in  the  screw  and  not,  as 
usually  found,  beveled  like  the  point  of  a  chisel.  For 

especially  hard  jobs  the  concave  form  shown  is  advan- 
tageous. E.  M.  Keys,  Jr. 

Neu'  York  City. 

W. 

Use  of  Asagle  FEate  o» 
tKe  Faceplate 

The  part  shown  in  Fig.  1  was  difficult  to  hold  while 
machining  the  surfaces  A,  B  and  C.  The  part  to  be 
maibined  was  a  bronze  casting. 

An  angle  plate  was  found,  which  when  packed  up  a 
little  as  in  A,  Fig.  2,  held  the  piece  at  the  proper  angle 

to  allow  for  machining  the  inner  surface  of  the  funnel. 
There  were  quite  a  number  of  these  parts  to  be  made, 
and  once  the  angle  plate  in  Fig.  2  was  properly  located 

for  the  first  piece,  it  was  left  undisturljed  while  the  rest 
were  machined.  In  this  manner  the  remaining  pieces 

rrerp  easily  located.  'The  set-up  for  machining  the  face 
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B  and  turning  the  teat  C,  Fig.  1,  is  shown  in  Fig.  3.  The 

piece  is  securely  held  in  position  by  the  clamps  A  and 
B.  Fig.  3. 

In  Fig.  4  is  shown  the  simple  manner  in  which  the 

holding  device  is  properly  located  upon  the  faceplate 

111'  the  lathe,  so  that  the  small  hole  that  is  reamed  through I  lie  teat  will  run  into  the  center  of  the  funnel.  When 

the  device  had  been  located  and  securely  clamped  in  posi- 
tion so  that  the  point  A,  Fig.  4,  was  in  line  with  the  tail 

center,  it  was  not  moved  from  its  position  oti  tlie  face- 
plate  until   all   the   pieces   had    been   machined.      Wiien 

Fig.  3 
Fig.4 

FIXTURES   AND   METHODS    USED   ON   AN   UNUSUAL 
FACEPLATE  JOB 

drilling  and  reaming  tlie  hole  tlirough  the  teat,  tlie  point 
A,  Fig.  4,  was  removed  by  the  drill,  but  this  mattered 
not  after  once  the  device  had  been  located  and  clamped. 
Face  B,  Fig.  1,  could  not  be  machined  over  the  entire 

length  in  the  lathe,  owing  to  the  interference  of  the  lug. 
The  portion  of  B  tliat  was  not  finished  in  tlie  lathe  was 

handled  in  the  sha])er,  the  piece  being  mounted  upon  the 

same  device,  the  cut  running  longitudinally. 
Newark,  N.  J.  A.  H.  Wilijams. 

■*; 

er PtiflBaclhes  for  Le^^lheiPt 
asad  Fabric  W^slhea's 

The  illustrations  show  simple  and  pi'actical  ]Hin(hes  for 
cutting  blotting  pa])er,  leather,  cloth  and  rubber  washers 
for  different  uses. 

The  punch  illustrated  at  E  cuts  a  large  circular  ring  .1 

and  a  small  .one  B  with  a  l^-in.  hole.  It  may  also  be 
used  to  cut  either  of  these  by  removing  the  outer  ring  or 

the  small  puiu-h.  The  stri]i]icr  has  to  remain  to  strip  the 
sera)).  This  style  of  punch  is  ])ra(tical  for  any  si/c  or 

.shape  up  to  ."i  in.  in  diameter.  It  can  be  used  Ijy  hand  or 
in  a  ))unch  press. 

We  have  always  used  cold-rolled  steel  for  slumks  aiul 
strippers,  and  a  coarse  knurled  surface  on  the  luuulle. 

•We  use  20  threads  ]X'r  inch  on  all  threaded  ])arts — drill 
rod  for  the  small  punches  and  Paragon  oil-hardening  steel 
for  all  other  cutters.  This  allows  us  to  make  irregular 

punches  to  size  and  luirden  them  without  changing  their 

shape.  The  edges  are  honed  or  ground  on  the  outi^ide  to 
a  cutting  edge.  xVt  C  is  shown  a  punch  we  use  for 

]iunching  holes  through  leather  after  it  has  been  glued  to 
certain  parts  of  wood  in  which  holes  have  previously  been 
drilled.  With  this  style  of  punch  we  not  only  get  a 

clean-cut  hole,  but  can  work  rapidly  as  the  punch  is  the 
size  of  the  hole  in  the  wood  and  is  guided  thereby. 

This  punch  is  made  of  cold-rolled  steel  turned  to  the 
desired  size.  A  condjination  center  drill  is  used  to  open 
the  end  and  form  the  edge.  It  is  then  casehardened.  A 
])iece  of  lubber  is  ]mslied  into  the  small  hole  and  fastened 
with  shellac.     The  rubber  acts  as  a  stripper. 

At  D  is  shown  a  pencil  puucli  for  making  corrections 

in  stencils  and  cutting.     By  this  method  we  are  able  to 

SEVERAL  FORMS  OF  PUNCHES  FOR  FABRIC  PAPER, 
RUBBER  AND  LEATHER 

get  any  size  required  from  No.  (>0  drill  to  14  in.,  which  is 
the  largest  siz^e  in  u.^e  for  this  purpo.-;e.     In  this  style  of 
punch,   you   will    notice   that    the    punching    comes   up 
through,  so  as  not  to  fall  on  the  cutting  or  stencil. 

Buffalo,  N.  Y.  G.  C,  Hoff. 

A  Tg&HSstiocBi  Feed 

I  had  a  large  numi)er  of  gasoline-motor  valve  guides 
to  drill  in  a  lathe.  There  was  not  s])indle  travel  enough 
to  drill  the  entire  length  in  the  usual  manner  without 

resetting  the  tailstock,  so  I  bolted  a  strap  of  iron  to 

either  side  of  the  carriage  by  means  of  the  T-slots  and 

i)ent  the  other  eiuls  at  right  angles  to  fit  over  the  ad- 
justing .-ietscrews  in  the  tailst*)ck,  fastening  the  carriage 

and  tailstock  firmly  together.  I  then  tightened  the  tail- 
stock  just  enough  to  allow  free  movement  on  the  ways. 

By  using  a  fast  carriage  feed  I  found  tlie 'guides  could 
be  drilled  and  reaim-d  very  ra])idly. 

This  arrangement  works  equally  well  in  drilling  and 

reaming  small  bushings  and  does  not  interfere  with  fac- 
ing the  ends.  1>alph  C.  Bickford. 

Waterville,   Elaine. 
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Dlsc^ssioim  of  Previous  Q^esftion 

Exact  Amities  fotp  ILiatlIhe  CeEa^es°s 

111  answer  to  R.  W.  (ireeiie's  article  on  ])age  298,  I  will 
say  that  a  60-(leg.  angle  can  be  readily  originated  by  tiie 
method  used  by  me  some  years  ago  for  a  standard  with 
wliich  thread  gages  could  be  compared.  The  principle 
employed  is  that  in  an  eqiii lateral  triangle  each  interior 
angle  is  equal  to  60  deg.    Then,  if  three  bars  are  made,  as 

I 

60-nEG.   ANGLE  GAGE 

A,  B,  C  in  the  accompanying  illustration,  each  of  tliem 
exactly  equal  to  tiie  other  and  with  the  holes  the  same 
distance  apart  and  in  the  same  relative  positions  in  regard 
to  the  sides,  the  center  lines  of  these  bars  when  connected 

by  pins  passing  through  the  holes  will  form  an  equilateral 
triangle.  As  the  inside  and  outside  surfaces  of  the  bars 
are  parallel  to  the  center  line,.all  angles  included  between 
the  inside  or  the  outside  of  the  bars  will  lie  fiO-deg.  angles. 

Brookl^'n,  N.  Y.  Edwahd  A.  Stkin. 

•0. 

Co^opeE'atiomi  aim  IBtmylira^ 
The  frequency  with  whicli  articles  ap])ear  aliout  the 

man  who  does  the  buying  is  an  indication  of  the  lack 
of  cooperation  between  the  purchasing  agent  and  tlie  man 
in  the  shop. 

The  tendency  of  tlie  buyer  is  to  discount  the  experience 
of  the  mechanical  man,  believing  that  his  preference  for 
a  certain  tool  comes  from  his  having  iised  no  other.  As 
a  matter  of  fact  tiiis  preference  is  probably  the  result  of 
a  process  of  elimination  extending  over  months  or  even 

years. 
A  recent  contributor  to  your  columns  lias  stated,  ''I 

have  never  met  a  purchasing  agent  who  was  a  higlily 

qualified  draftsman,  s('rew-macliine  expert,  brass  molder," 
etc.,  and  he  never  will,  for  as  the  countryman  said  after 

gazing  at  tiie  giraffe,  "There  ain't  no  such  animal." 
On  the  otlier  hand,  many  buyers  have  to  show  their  di- 

rectors that  tliey  have  sjient  less  money  than  tlieir  pre- 
deces.sors,  or  that  expenditures  grow  proportionately  less 
each  year. 
When  the  whole  proposition  is  boiled  down  there  are 

only  two  principles  for  the  jturchasing  agent  to  follow. 
The  first  is  to  be  assured  of  the  integrity  of  the  house 

from  whicli  he  i.s  inirchasiiig.     When  a  .salesman's  card 

is  handed  in,  it  is  a  simple  matter  to  ascertain  if  his 
firm  is  in  the  buying  section  of  such  papers  as  the 
American  Marliinist.  If  so,  all  question  as  to  respon- 

sibility for  mistakes  or  defects  is  set  at  rest  in  the  buyer's 
mind.  If  not,  then  it  is  only  fair  to  request  other  evi- 

dence as  to  such  responsibility. 
The  second  is  that  tlie  much  or  little  money  spent  is 

not  what  will  sliow  cconohiical  buying  at  the  year's  end. 
It  is  the  service  and  production  which  the  superintend- 

ent has  obtained  from  tlie  articles  bought.  Any  man 
who  is  responsible  for  production  will  gladly  submit  re- 

ports to  the  purchasing  agent,  and  a  sini])le  system  can 
be  devised  to  keeji  a  record  of  these  which,  in  turn,  can 
be  presented  to  the  board  of  directors  on  demand. 

Jersey  City,  N.  J.  H.  D.  Murphv. 

Take  WairiaiEiig'! 
On  page  1089,  Vol.  44,  I  observe  that  George  G. 

Little  has  a  few  words  to  say  on  the  merits  of  the  Eng- 
lish system  of  measurement  as  compared  with  the  metric 

system.  I  have  worked  in  sliops  using  the  two  systems 
for  tlie  past  20  years  and  I  liave  yet  to  hear  the  first 
(omplaiiit  from  a  practical  shop  point  of  view  against 
the  metric  system. 

At  the  works  where  I  am  at  present,  the  tool  makers 
and  machinists  when  they  have  a  job  to  do  wliere  the 
dimensions  are  given  in  inches  (.such  as  locating  holes  in 
.jigs,  etc.)  invariably  transpo.'^e  them  to  millimeters,  as 
there  is  less  chance  of  error  in  reading  measuring  instiii- 
ments  in  millimeters  than  in  inches,  notwithstanding  tlie 
fact  that  an  equal  number  of  measuring  tools  are  pro- 

vided for  each  system. 

I  have  had  a  number  of  apprentices  under  my  charge 
from  time  to  time,  and  I  have  found  that  in  every  case 
they  grasp  the  method  of  reading  the  instruments  in  the 
metric  system  in  about  as  many  minutes  as  they  do  tli(> 
other  system  in  the  same  number  of  weeks.  As  the  mil- 

limeter is  a  small  unit.  0.01  mm.  is  equal  to  approximately 

0.0004  in.  Surely  it  is  as  ea.sy  to  say  "one  hundredth" 
as  "four  ten  thousandths."  It  is  readily  seen  that  shop 
calculations  are  much  simpler  with  the  metric  system, 
especially   where   there  are   many   to   be  worked   of   the 

form,  z  =  Va^  ±  b".  In  90  per  cent,  of  such  calcula- 
tions a  and  h  will  be  an  even  number  of  millimeters 

where  in  inches  they  would  probably  be  to  the  nearest 
^  in.,  which  might  involve  five  places  of  decimals  in 
each,  making  ten  places  in  the  square  of  each. 

In  the  other  case,  all  one  has  to  do  is  to  refer  to  a 
standard  poeketbook  giving  numbers  squared  and  write 
down  the  answer,  thus  eliminating  errors.  A  job  came 
before  my  notice  about  a  week  ago  where  there  were 

over     thirty     calculations     of     the     type     mentioned — 

(a;  =  V  «'•'  =t  b^).  Just  think  what  figuring  this  would 
have  entailed  had  the  dimensions  been  in  inches  instead  of 
millimeters.  I  have  also  observed  that  it  is  much  easier  for 
draftsmen  to  visualize  sizes  in  millimeters  than  in  frac- 
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tions  of  an  inch.  I  have  reserved  the  most  important 

point,  in  my  opinion,  until  last — namely,  the  educational 
point  of  view. 

Think  of  the  enormous  amount  of  work  entailed  in 

memorizing  tables  of  long  measure,  square  measure,  cubic 
measure,  dry  measure,  avoirdupois  weight,  troy  weight, 

apothecaries'  weight,  ad  infinitum  (and  in  England  an 
obsolete  money  system  also).  Just  think  what  a  con- 

fusing effect  this  has  on  the  juvenile  mind,  each  separate 
weight  or  measure  being  totally  different  and  (to  the 
juvenile  mind)  no  connecting  link  between  any  of  them. 
Then  think  of  the  enormous  amount  of  time  wasted  re- 

ducing miles  to  inches,  tons  to  drams,  etc.  With  the 
compulsory  adoption  of  the  metric  system  all  this  would 
disappear  and  it  would  give  each  child  the  opportunity  of 

almost  two  years'  higher  education  (keeping  the  years 
of  attendance  as  they  stand  at  present),  which  is  so 

necessary  in  the  competitive  world  of  today.  As  an  in- 
stance of  what  I  mean,  let  us  compare,  bringing  inches 

to  miles  with  millimeters  to  kilometers.  Let  us  proceed 
to  convert  50,204,378  mm.  to  kilometers.  Starting  from 

the  right-hand  side  tick  off  each  figure — 50  km.,  2  hm., 
0  decam.,'4  m.,  3  decim.,  7  em.,  8  mm.  With  the  other 
system  the  process  would  be,  first  divide  by  12,  then  by 

3,  thep 'multiply  by  2  and  divide  by  11,  then  divide  by 
40,  then  by  8.  When  the  conditions  are  reversed  tliink 
of  the  multiplication  required  compared  with  the  metric, 
which  is  simply  writing  down  after  your  kilos  a  suitable 
number  of  ciphers  and  you  have  your  result  correct. 
Surely  if  all  the  continental  states  of  Europe  have  adopted 
it,  the  change  cannot  be  such  a  revolutionary  one  as  your 

correspondent  suggests.  I  might  mention  that  the  British 

Association,  which  is  composed  of  the  most  eminent  men ' 
of  science  in  the  British  Emjiire,  has  adopted  tlie  metric 
systenrlong  since  for  all  their  scientific  work.  For  proof 
see  sizes  of  B.  A.  screw  threads,  and  surely  the  British 
Association  are  as  a  body  conservative  enough  for  anyone. 

Walthamstow,  England.  J.  Pearman. 

Drsiwfo^cMs  of  a  Coffimp^lsory 
Metric  SysieiBa 

I  would  like  to  say  a  word  about  the  metric  system 
from  a  purely  personal  standpoint.  If  I  were  to  go  to 
any  foreign  country  to  live,  I  would  do  my  best  to  adopt 
its  language,  use  its  systems  of  weights  and  measures, 
obey  its  laws  and  observe  its  social  customs.  If  tliat 
were  too  large  a  price  to  pay  for  being  in  the  foreign 
land,  I  would  leave  it  and  regret  that  I  did  not  have 
a  more  adaptable  mentality. 

If  in  this  counti'y,  in  my  own  shop,  some  foreign 
customer  should  come  and  want  me  to  build  cOrnshellers 

of  the  same  type  as  those  now  in  use  here,  and  would 
offer  sufficient  inducements  in  the  way  of  volume  of 
business  and  profits,  and  specify  that  they  should  all  be 
in  metric  sizes  and  have  the  capacities  marked  on  them 
in  kilograms,  I  would  take  the  order  and  would  not 
expect  to  have  any  serious  trouble. 

Admitting  all  this,  and  also  admitting  other  matters 
that  are  often  mentioned  by  advocates  of  the  general 
adoption  of  the  metric  system  in  this  country,  I  will 
attempt  to  make  plain  why  I  am  opposed  to  any  action 
that  seeks  to  force  the  system  on  those  of  this  country 
who  do  not  want  it  enough  to  adopt  it  voluntarily.  To 
do  this  I  may  have  to  do  some  explaining.    By  profession 

I  am  a  mechanic,  and  my  technical  education  has  been 
grafted  on  from  time  to  time  because  I  found  that  I 
needed  it  in  my  business.  It  has  l)een  hard  work  to 
get  some  of  the  grafts  to  grow  and  properly  thrive. 

I  find  that  I  cannot  mentally  translate  this  knowledge 
that  it  has  taken  nie  years  of  iiard  work  to  get  into  terms 
of  the  metric  system.  I  find  that  much  of  my  library 
will  become  obsolete.  I  will  admit  that  this  may  be 
simply  a  sign  of  my  own  stupidity,  but  I  want  also  to 
submit  a  few  facts  to  show  that  even  great  minds  can 
fail  to  exactly  score  a  buUseye. 

During  my  schooldays  I  was  taught  the  rudiments  of 

the  metric  system,  and  was  told  of  how  "scientific"  it 
was,  and  how  it  was  founded  on  the  size  of  the  earth; 
and  how,  if  you  had  one  unit,  you  could  get  all  of  the 
others.  With  this  information  I  was  not  told  that  the 

earth  could  not  be  measured  accurately,  or  that  the 
measurements  of  different  men  did  not  agree  do.sely 
enough  to  allow  the  size  of  the  earth  to  be  used  as  a 
standard,  and  so  a  certain  piece  of  metal  was  used  as  the 
unit;  and  that  it  is  so  used  today. 

Since  mentally  trying  to  convert  the  things  I  know 
into  the  metric  system,  I  have  concluded  that  the  scholars 

who 'devised  the  system  were  not  practical  men  or  they 
woukl  have  seen  the  necessity  of  linking  it  to  the  inch, 
if  for  no  other  reason  than  because  many  of  us  find  it 
hard  enough  to  think  in  one  system. 

As  the  advocates  of  the  system  all  proclaim  that  ifc« 
virtue  resides  in  the  fact  that  it  is  decimal,  and  that 
the  divisions  of  the  system  can  be  obtained  by  eitlier 

multiplying  or  dividing  by  ten,  it  is  evident  that  in  the 
beginning  it  was  not  important  as  to  what  the  length  of 
the  meter  should  be.  All  the  beautiful  relations  of  the 

units  to  one  another  could  be  maintained  regardless  of 
this  length. 

A  practical  man  might  have  realized  that  the  diameter 
of  the  earth  could  not  l)e  mea.<ured  correctly  without 
in.>;truments,  and  that  while  the  divisor  used  to  get  the, 
meter  was  large,  so  also  was  the  error  from  a  small 
instrument  likely  to  be  large  when  expanded  to  tlie 
diameter  of  the  earth.  One  authority  gives  a  difference 

of  1(),008  ft.  in  the  diameter  as  found  on  later  measure- 
ments. Now  the  meter  is  a  piece  of  metal  that  the 

United  States  Government  says  is  39.37  in.,  long  in  the 
United  States,  but  which  is  a  little  bit  longer  than  that 
according  to  some  textbooks.  One  of  the  l)ooks  states 
that  it  is  39.37043  in.,  another  that  it  is  39.3707904  in., 
and  still  another  .states  that  it  is  39.36990  in. 

As  I  am  a  citizen  of  the  United  States,  39.37  in.  it 

legally  is  to  me,  and  I  am  rather  forced  to  think  that  our 
meter  is  either  39.37  times  our  inch  or  else  our  inch  is 

the  meter  divided  by  that  number.  I  am  not  certain 
which  is  which,  but  I  do  know  that  if  I  am  reading  in 

the  English  sysstem  and  trying  to  think  in  the  metric 
system,  my  inches  must  be  divided  by  39.37  and  the 
answer  pointed  off  at  the  right  place  to  have  them 
changed  to  centimeters.  I  cannot  do  this  mentally,  and 

when  I  take  a  paper  and  pencil  I  generally  get  so  mixed 
up  that  I  lose  all  interest  in  the  article  I  am  reading. 

If  I  am  trying  to  think  from  i)ounds  to  kilograms  the 
situation  is  not  improved,  for  I  find  that  one  pound  is 

0.4536  kg.  and  one  kilogram  is  2.2046  lb.  It  does 

not  rest  my  brain  to  find  that  a  square  inch  is  645.2 

sq.mni.,  a  cubic  inch  1(i.387  cu.niin..  and  that  one  pound 

per  square  inch  is  0.070308  kg.   per  square  centimeter. 
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If,  instead  of  worsliiping  the  theoretioal,  the  rabul 
advocates  of  the  metric  system  will  divert  their  efforts 
toward  changing  the  units  of  that  system  to  dimensions 
that  are  thinkable,  they  will  be  doing  me  a  good  turn. 
I  would  suggest  that  they  start  by  having  the  fength  of 
the  meter  changed  to  -10  inches.  Thaj;  would  divert 
their  attention  to  something  practical. 

As  I  have  said  before,  it  has  cost  me  years  of  hard 
work  to  get  the  technical  education  that  I  now  have, 
and  to  rob  me  of  it  is  no  more  right  tluin  it  is  to  rob  mc  of 
any  other  of  my  possessions.  And  to  make  me  think 
and  work  in  the  metric  system  would  be  doing  just 
that. 

It  seems  to  me  that  many  of  those  who  are  so  much 
in  favor  of  putting  the  metric  system  into  our  shops, 
and  who  hold  up  the  Englisli  system  to  ridicule,  do  so 
because  tliey  have  been  educated  in  the  metric  system 
and  cannot  translate  it  into  the  English  system  any 
better  than  I  can  translate  the  English  system  into 
the  metric. 

The  inertia  of  the  human  mind  is  not  one  of  the  least 

among  inertias.  If  it  did  not  offer  resistance,  phonetic 
spelling,  an  educational  system  suited  to  the  needs  of 

present  conditions,  would  be  in  vogue,  along  with  num- 
bers of  other  blessings.  It  does  offer  resistance  and  we 

must  allow  for  it,  or  we  will  iind  that  our  theories  do 
not  work  out. 

I  have  a  number  of  other  reasons  why  I  am  opposed 
to  the  metric  system  being  forced  on  this  country,  but 
I  fear  that  the  editor  and  the  readers  will  be  glad  to 

know  that  the  "cornsheller"  and  other  business  take  up 
most  of  my  time  and  keep  me  from  attempting  to  ])ut 
them  into  print. 

I  will  consider  that  I  have  done  a  pretty  fair  job  if 
I  have  been  able  to  transplant  some  of  my  ideas  in  an 
understandable  way  into  the  minds  of  some  of  my 
studious  fellow  mechanics.        ..  W.  Osbokne. 

Oil  Citv,  Penn. 

Helping _  tHe  Metric 

I  have  been  very  much  interested  in  the  recent  articles 
about  the  metric  system,  both  pro  and  con,  because  I  had 
some  work  to  do  that  required  the  use  of  this  system 
sandwiched  with  the  regular  line  using  the  English 
standard.  I  feel  that  my  experience  is  similar  to  what 

many  others  have  had — and  as  time  goes  on  are  having 
more  frequently — that  is,  getting  accustomed  to  the 
metric  system  of  mea.surements. 

A  doctor  once  told  a  friend  of  mine  that  no  man's 
appendix  was  of  any  use  to  him,  and  that  people  while 

yet  in  good  health  should  have  it  removed  as  a  safety- 
first  plan. 

.My  friend  found  on  investigation  that  this  doctor, 
although  apparently  in  good  health,  was  still  the 
possessor  of  that  particular  member  which  he  so  strongly 
advised  others  to  part  with.  All  of  which  made  my 
friend  think  that  it  did  not  make  a  great  deal  of  differ- 

ence whether  we  act  the  part  of  doctor  or  patient,  and 
that  we  as  a  class  are  to  an  extent  the  victims  of  custom — 

sometimes  slow  to  take  up  improvements  because  they 

don't  happen  to  get  just  tiic  right  kind  of  a  start  to 
make  them  fashionable,  and  at  other  times  following  the 
fashion  rather  than  seeking  out  that  which  is  of  merit. 

If  Uncle  Sam  is  going  to  be  the  doctor  he  surely 
is  going  to  have  all  classes  of  patients,  and  I  fear  there 
will  be  many  among  them  who  cannot  meet  the  expenses 
of  such  a  serious  operation.  Although  many  of  the  doc- 

tors say  we  must  submit  and  some  of  us  are  quite  willing, 
others  are  not  willing;  neither  are  they  convinced  that 
such  an  action  would  be  for  the  general  good. 

However,  whether  the  metric  system  is  ever  made 
conijiulsory  or  not  by  law,  conditions  would  seem  to 
indicate  that  as  time  goes  on  and  the  intercourse  between 
nations  increases,  we  will  be  called  upon  more  and  more 
to  use  the  metric  system.     So  why  not  take  to  it  kindly? 

The  information  for  conversions  found  in  the  various 

handbooks  is  very  coniidete,  but  many  workmen  do  not 
care  to  consult  such  books.  Conversion  tables  printed 
in  large  type  and  posted  around  the  shop  would  be  very 
helpful.  I  would  like  to  sec  the  A  merican  Machinist  get  out 
a  decimal  table  showing  the  equivalents  of  hundredths  of 
an  inch  in  terms  of  the  millimeter  as  a  companion  to  the 
one  now  issued  showing  the  decimal  equivalents  of  the 
sixty-fourths  of  an  inch. . 

The  micrometer  seems  to  be  the  logical  tool  to  help 
us  to  work  out  these  changes,  and  the  dilliculties  are 
not  so  great  as  often  pictured.  Martin  H.  Ball. 

Watervliet,  N.  Y. 

THe  Ad'vsiirat^^es  of  Maclkairaist 
Dr^ftsmaeia 

There  is  a  temptation  to  dismiss  discussion  on  the 
question  of  machinist  draftsmen  with  the  cryptic  advice, 

"Let  the  shoemaker  stick  to  his  last."  On  the  other 
hand,  I  am  inclined  to  indorse  what  Mr.  Mundy  im- 

plies on  page  33G — that  the  average  machinist  makes 
about  as  good  a  draftsman  as  the  average  draftsman 
makes  a  machinist! 

I  have  had  some  experience  with  draftsmen  as  machin- 
ists and  more  experience  with  machinists  as  draftsmen. 

Concerning  the  former  I  can  only  say  that  every  drafts- 
man ought  to  turn  machinist  at  least  for  a  time.  It  is 

the  only  way  he  can  thoroughly  learn  the  trade,  of  draft- 
ing. In  the  shop  he  will  learn  in  a  short  time  how  im- 

portant it  is  for  the  draftsman  to  know  the  practical 
side  of  construction,  its  possibilities  and  limitations,  and 
he  will  discover  how  little  many  so-called  draftsmen  know 
about  this  side  of  their  work. 

Concerning  the  machinist  who  turns  draftsman  I  nmst 

say  that  his  efforts-  on  drawing  paper  are  about  as  crude 

as  the  average  draftsman's  effort  in  the  shop !  If  a 
machinist  really  wants  to  learn  to  draw,  is  willing  to  give 
the  necessary  time  to  learning  how  and  has  some  native 
ability  along  that  line,  it  is  obvious  that  his  training  in 
the  shop  will  be  invaluable.  But  most  machinists  who 
turn  draftsmen  are  inclined  to  leave  off  their  drawings 
the  data  which  they  know  from  their  shop  .experience 
how  to  supply.  They  seem  unable  to  appreciate  that  a 
drawing  is  a  fixed  thing  which  must  specify  exactly  and 
not  allow  inferences  cr  opinions  or  guesses. 

There  will  be  less  ditficufty  between  draiting  room  and 
shop  if  there  is  more  consultation  before  ideas  are  worked 
out  in  metal,  if  the  men  from  the  shop  are  called  into 

the  drafting  room  to  ad\ise  and  suggest  befort  the  draw- 
ings get  into  finished  form  or  into  the  shop,  and  if  the 

men  from  the  drafting  room  are  called  into  the  shop  to 
offer  a  way  out  when  difficulties  are  encountered.    What  is 
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ncodod  is  more  and  constant  cooperation  between  draft- 
ing office  and  shop. 

Finally,  let  us  not  forget  that  the  machinist  who  does 
not  know  how  to  read  a  drawing  is  no  better  than  the 
stenographer  who  cannot  read  shorthand  notes,  and  that 

the  draftsman  who  is  not  acquainted  with  shop  prac- 
tice is  no  better  than  the  stenographer  who  cannot  care 

for  her  own  machine.  Competent  workmen  in  both  of 
these  fields  of  endeavor  should  have  a  good  working 
knowledge  of  each  trade.  T.  6.  Higbee. 

Iowa  City,  Iowa. 
i*i 

Tfee  S^g^estaoia  System 
Much  has  already  been  said  in  relation  to  the  various 

suggestion  systems  in  operation  and  those  that  ought  to 

be  in  operation.  There  seems  to  be  a  matter  of  fact 
that  is  not  looked  upon  in  quite  the  right  light.  When 

a  thinking  individual  hits  upon  an  idea  that  means  per- 
haps the  saving  of  many  hours  of  labor,  he  will  gladly 

contribute  the  scheme  in  the  shape  of  a  small  article  to 
some  technical  paper.  His  reward  for  so  doing  will  be 
slight,  but  he  will  be  pleased,  partly  because  of  the  money 
earned  and  partly  owing  to  the  satisfaction  derived 

through  telling  others  "how  to  do  it."  But  let  him  drop 
the  same  suggestion  into  the  suggestion  box  at  the  shop, 
and  what  is  the  result ' 

Assuming  that  the  plan  is  a  real  saver  and  is  put 

into  practice,  he  will  figure  the  apparent  amount  saved 
and  then  feel  that  he  is  being  treated  harshly  if  he  does 
not  receive  a  fair  portion  of  the  apparent  saving.  The 

chap  does  not  seem  to  realize  that  soon  after  an  im- 
provement is  put  into  operation,  competitors  will  adopt 

it  also.  These  competitors  will  not  pay  a  reward  to  the 
originator  of  the  idea;  and  if  the  i^rm  which  obtained 
the  suggestion  in  the  first  place  pays  a  large  sum  or  a 
regular  bonus  to  the  suggester,  it  will  be  laboring  under 
a  handicap.  WTien  a  manufacturer  obtains  a  new  and 
more  efficient  method  of  doing  something,  he  has  the 
better  of  his  competitors  only  until  they  adopt  this  idea, 
and  we  all  know  that  any  innovation  that  is  not  iron- 
bound  with  patents  and  money  to  back  them  will  soon 
be  copied. 

Suggestion  systems  are  intended  for  and  should  be 
helpful  in  keeping  institutions  up  to  their  highest  point 
of  eificiency.  They  are  the  means  by  which  the  mass,  if 
they  know  how,  may  get  behind  the  big  thinkers  and  help 
push  the  wagon  of  efficiency  up  the  hill  to  a  higher  plane. 

The  American  Machinist  might  be  called  a  gigantic 
and  highly  efficient  suggestion  box,  even  though  the  title 
is  lacking.  Suggestions  are  poured  in  at  the  rate  of 

several  thousand  a  year  and  are  looked  over  by  many  thou- 
sand readers  every  week.  The  American  Machinist  seems 

to  have  no  difficulty  in  obtaining  suggestions.  It  pays 

promptly  for  all  matter  of  interest.  But  the  money- 
earning  qualities  of  a  contribution  cannot  be  consid- 

ered in  the  payment.  The  very  men  who  advocate  large 
remuneration  for  shop  suggestions  appear  satisfied  with 
what  they  receive  from  technical  papers  for  the  same 
material.  Of  course,  a  firm  should  pay  promptly  and 
somewhat  more  than  a  technical  paper,  since  it  has  more 
of  a  start  on  its  competitors  than  in  cases  where  the 
suggestion  is  received  tlirough  the  medium  of  a  periodical. 

My  only  experience  with  the  suggestion  system  has  been 
to  work  in  a  shop  that  had  one.     On  the  printed  forms 

to  be  filled  out  with  a  suggestion  was  all  the  informa- 
tion necessary  to  enable  the  suggester  to  present  his  idea 

in  good  shape ;  never  a  word  as  to  whether  the  reward 
would  be  ridicule,  thank  you,  or  what.  The  shop  was 

headed  by  an  "efficiency  engineer"  (?)  and  was  bubbling 
over  with  opportunity  for  improvement.  I  wisely  over- 

looked the  suggestion  box  in  this  shop,  as  the  best  sug- 
gestion that  I  could  have  offered  would  have  been  to  put 

a  better  man  in  charge  of  the  shop.  That  such  a  change 
commended  itself  to  the  owner  of  the  plant  was  proved 
by  later  events.  As  this  very  efficiency  engineer  was  the 
first  to  look  over  the  suggestions,  I  fancy  that  the  re- 

ward for  such  an  intimation  would  have  been  heavy  pay- 
ment from  the  end  of  his  boot. 

To  sum  up,  if  a  suggestion  system  does  not  pay  and  the 
possessor  of  a  good  plan  is  overflowing  with  a  desire  to 
express  himself,  there  are  technical  papers  and  periodicals 
of  all  kinds,  which  are  equally  glad  to  publish  the  idea. 

If  you  prefer  the  suggestion  system  and  it  is  either 
unsatisfactory  or  not  in  evidence,  publish  your  idea.  Then 
hint  to  the  boss  that  he  may  get  a  good  suggestion  by 
paying  the  price  of  a  certain  issue  of  a  certain  paper. 

Newark,  N.  J.  Gustave  A.  Remacle. 
% 

Metfciod!  of  Aim^ls^siffiig  Motaoims 
lay  Gs=a.p)Ihxics^l  dhiaipts 

Referring  to  the  article  "ilethods  of  Analyzing  Motion 
by  Graphical  Charts,"  by  Frank  B.  Gilbreth,  on  page 
237,  I  beg  to  call  your  attention  to  an  erroneous  sur- 

mise. When  referring  to  his  paper,  "ilotion  Study  for 
the  Crippled  Soldiers,"  Mr.  Gilbreth  writes:  "Somewhat 
to  my  surprise  and  regret,  this  chart  and  the  disclos- 

ure of  the  methods  of  its  preparation  and  use  called  fort.h 

no  discussion  whatsoever."  This  error  is  probably  due 
to  the  fact  that  he  did  not  personally  read  his  paper. 
I  happened  to  be  present  at  the  meeting  and  not  only 
discussed  his  paper,  but  criticized  some  points  therein. 
While  the  title  of  the  paper  was  very  timely  and  attrac- 

tive, practically  nothing  was  said  in  reference  to  crippled 
soldiers.  I  fully  appreciate  the  enormous  amount  of 
work  that  is  necessary  for  an  investigation  such  as  Mr. 
Gilbreth  has  made.  Nevertheless,  I  do  not  hesitate  to 

state  that  in  the  form  presented  it  is  only  of  indirect 
value  and  as  such  should  be  handled  with  utmost  care. 

His  investigation  represents  an  appreciable  step  in  the 
direction  intended,  but  is  by  no  means  complete  enough 
to  make  conclusive  deductions. 

In  investigating  the  mechanical  side  of  the  anatomy 

of  beings,  observations  made  must  be  so  classified,  tabu- 
lated and  charted  that  the  geometry,  mechanics  and 

kinematics  pertaining  to  the  case  are  brought  into  ac- 
curate, absohite  relation,  which  is  most  suitably  done  by 

nomographical  representation. 
I  realize  the  difficulty  of  such  a  problem,  but  that 

should  make  it  the  more  interesting  for  the  specialists 
handling  such  work.  The  main  criticism  I  have  to  make 
on  the  motion  as  presented  in  your  issues  of  Aug.  10 

and  17  is  that  the  employment  of  one  cross-section  plane 
gives  two-dimensional  results,  while  most  performances 
of  man  while  working  occur  in  three  dimensions.  Com- 

plete investigation  of  motion  study  embraces  kinematics 
and  mechanics;  and  when  I  speak  of  geometry,  I  mean 
it  in  the  sense  in  which  the  linguist  would  speak  of 

grammar. 
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In  making  artificial  limbs  for  cripples  we  must 
first  consider  the  construction  of  a  suitable  limb; 

secondly,  suitable  joints ;  and  thirdly,  means  for  har- 
monious operation  of  the  limbs  so  that  they  may  serve 

the  purpose  intended.  It  is  not  always  advisable  to  fol- 
low the  exact  line  laid  out  by  Nature  to  accomplish  cer- 
tain movements  and  operations,  although  from  an  aesthetic 

point  of  view  it  is  desirable.  It  has,  for  instance,  not 
been  found  practical  to  construct  an  artificial  hand  that 
performs  its  operations  exactly  like  the  natural  one.  In 

several  articles  published  in  ZeUs'chrift  des  VereAnes 
Veutscher  Ingenieure  many  excellent  results  were  illus- 

trated. We  find  there,  for  example,  that  a  series  of 
devices  were  made  which  could  be  inserted  and  exchanged 
to  take  the  place  of  the  hand. 

No  matter  how  substitute  limbs  are  constructed  and 

devised,  the  owner  must  always  learn  how  to  use  them; 
and  it  seems  to  me  that  through  patience  and  practice 
these  unfortunate  men  attain  almost  unbelievable  skill. 

Three-dimensional  kinematographs  may  readily  be 
made  with  the  aid  of  a  mirror  set  at  a  proper  angle. 
But  even  results  so  attained  will  not  be  of  such  vital  im- 

portance as  may  be  expected.  Nevertheless,  the  third- 
dimensional  observation  must  necessarily  change  the 
periods  of  performances  as  shown  in  the  charts.  The  fact 
that  the  kinematographs  are  in  perspective  and  not  in 
orthographic  projection  I  presume  has  been  considered 
when  setting  up  the  relation  between  the  magnitude, 
duration,  etc.,  of  the  motion  on  the  cross-sectioned  back- 

ground. The  function  "time,"  I  understand,  is  the  most 
important  one  in  the  efficiency  engineer's  mind.  From 
that  point  of  view,  the  method  of  investigation  and  the 
devices  introduced  by  Mr.  Gilbreth  and  described  in  his 

paper  are  commendalDle.  They  represent  great  time-  and 
labor-saving  items  if  intelligently  applied  to  suit  each 
individual  case.  But  let  us  keep  in  mind  that  while 
theory  is  the  greatest  aid  in  analysis  it  is  not  always  a 
cure  for  lack  of  experience. 

Just  preceding  the  article  by  Mr.  Gilbreth  is  one  by 

J.  P.  Brophy,  "Where  Are  the  Good  Mechanics?"  Aside 
from  the  fact  that  the  American  Machinist  has  from 

time  to  time  kept  us  informed  on  the  subject,  I  beg  to 

call  Mr.  Brophy's  attention  to  Mr.  Gilbreth's  article, 
which  answers  at  least  one  of  the  many  questions  Mr. 
Brophy  puts.  He  will  notice  that  tlie  tendency  prevails 
to  make  more  and  more  efficient,  special,  automatic  ma- 

chines of  the  men  in  the  shop.  This  course  and  the 

deficient  general  shop  education  we  give  our  youth,  com- 
bined with  the  decrease  in  immigration  of  skilled  labor, 

I  think  are  responsible  for-  Mr.  Brophy's  complaint. 
New  York  City.  Rudolph  L.  Hanau. 

Before  we  adopt  the  same  hours  for  office,  drawing 
room  and  shop,  as  suggested  in  the  editorial  on  page 
125,  let  us  view  the  matter  from  a  few  more  angles. 
The  office  clerk  who  stays  fifteen  minutes  or  half  an 

hour  to  "clean  up"  his  day's  work  neither  gets  nor  looks 
for  any  extra  pay.  The  pattern  maker  or  tinsmith  who 
is  detained  five  minutes  after  the  whistle  blows  puts  in 
a  ticket  for  overtime  for  the  minimum  unit. 

The  bookkeeper  or  cost  accountant  who  works  until 

ten   o'clock   two   or   three   nights   a   month    has   to   be 

content  with  "supper  money."  No  man  at  a  machine 
puts  in  night  work  without  getting  at  least  time  and  a 
half,  including  the  time  he  is  eating  a  light  lunch. 

During  the  vacation  season  the  office  help  doubles  up 
on  the  work,  and  thus  nothing  is  added  to  the  expense 
of  running  the  office.  The  character  of  the  work  in  the 
shop  is  such  that  when  a  machine  is  idle  because  of  the 

operator's  absence,  production  suffers. 
As  far  as  the  rank  and  file  in  office  and  shop  are  con- 

cerned the  latter  have  the  advantage  in  pay.  If  the  clerk 
is  dissatisfied  with  his  remuneration,  he  is  allowed  to  go; 
and  his  place  is  filled  with  practically  no  trouble  and 
inconvenience.  The  screw-machine  hand  or  spinner,  on 
the  contrary,  is  reasonably  sure  of  securing  at  least  a 
portion  of  any  raise  that  he  asks  for.  Of  course,  we 
know  this  is  the  difference  between  training  and  the  lack 
of  it. 

The  statement  that  "the  office  force  does  not  have  to 

work  nearly  as  hard  as  do  the  people  in  the  factory" 
should  be  qualified.  Some  office  work  is  harder  than 
some  factory  work  and  vice  versa.  Class  distinction  is 

a  matter  of  men — not  office  and  factory.  Is  there  no 
class  distinction  between  the  men  in  an  insurance  office 

or  a  banking  house?  Again,  social  intercourse  is 
governed  entirely  by  congeniality.  Changing  working 
hours  will  not  change  human  nature.  I  do  not,  on  such 
short  consideration  of  the  subject,  claim  that  these  points 
settle  permanently  in  the  negative  the  question  of  equaliz- 

ing the  working  hours.  They  are  presented,  however, 
for  consideration  along  with  those  set  forth  in  the 
editorial.  H.  D.  Mubphy. 

Jersey  City,  N.  J. 

The  "tool-makers'  clamps"  illustrated  on  page  1109, 
Vol.  44,  of  the  American  Machinist  could  be  improved 

IMPROVED    FORM   OF   TOOL   MAKERS'    CLAMP 

by  making  them  as  shown.     This  would  make  a  better 
bearing  surface  for  the  heads  of  the  clamping  screws. 

Quebec,  Canada.  A.  R.  Whittle. 

StaEjidlardl=SJze  fioles~Wfey? 
On  page  1137,  Vol.  44,  there  is  an  editorial  under  the 

heading,  "Standard-Size  Holes — Why?"  Tlie  way  this 
subject  is  put  in  the  editorial  makes  it  appear  as  if  it 
would  be  easy  to  make  the  change  and  also  very  ad- 
vantageous. 

Standard-size  holes  are  costly  to  produce.  If  we  make 
shafts  standard  and  have  the  holes  changing,  will  not 
these  holes  cost  as  much  or  more  to  produce  than  stand- 
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ard-size  holes?  I  give  here  some  reasons  why  I  think 
the  change  would  not  be  at  all  desirable.  More  reamers 
would  be  required,  more  stock  room  in  the  tool  stores 
to  care  for  them,  more  limit  gages  for  holes,  and  a 
smaller  limit  will  have  to  be  worked  to  than  on  standard- 
size  holes.  Fewer  pieces  will  be  reamed  before  they  are 
under  size,  and  there  will  be  more  scrap  reamers. 

I  should  say  that  in  the  case  of  a  drive  iit  being  be- 
hind a  running  fit,  it  would  be  best  to  alter  the  size  on 

tlie  drawing.  I  have  had  no  experience  with  such  con- 
ditions. Some  special  jobs  where  this  requirement  is 

needed  would  be  interesting.  J.  H.  Davis. 
Wembley,  England. 

How  Woualdl  Yo^  Ps='odl'aHce 
Tlhis  Casftasii^? 

Replying  to  M.  E.  Duggan's  query,  page  318,  I  would 
make  the  pattern  to  mold  in  a  two-part  flask  by  use  of 
core   prints  from   the   3-in.   boss   up   to   the   top   of   the 

■--15"   

THE  PATTERN 

pattern,  as  shown  by  dotted  lines  in  the  illustration  here- 
with. To  have  a  good  job  the  cores  nmst  fit  the  prints, 

and  the  twelve  eastings  could  be  made  without  loss  in  the 

day's  work.  C.  K.  Rogers. 
Salem,  Mass. 

Wfe^it  Has  tlhe 
T®  Ol 

Metric  Ss^'stesm 

standard,  extra  strong,  XX,  and  hydraulic  weights.  Do 
metric  countries  use  the  same  actual  dimensions  and 

weiglits  of  pipe  as  we  do,  or  do  they  use  standard  sizes 
developed  by  themselves,  and  expressed  in  convenient 
metric  dimensions? 

Standard  oil-well  casing  runs  from  41/4  in.  to  15% 
in.  nominal  sizes,  and  some  single  sizes  are  made  in  five 
different  weights.  There  are  also  a  number  of  special 
sizes  and  weights,  and  every  one  of  these  sizes  was  made 
to  fill  the  needs  of  some  oil  field.  Will  these  sizes, 

weights  and  threads  be  retained  and  expressed  in  odd 
metric  equivalents,  or  will  they  be  supplanted  by  the  even 
metric  sizes  which  I  presume  metric  countries  are  now using  ? 

Merchant  bar  steel  in  rounds,  squares  and  flats  is  one 
of  the  largest  items  of  material  entering  into  our  home 
manufactures.  The  sizes  run  in  sixteenths,  eighths  and 
quarters,  are  firmly  established  in  the  minds  of  seller 
and  buyer,  and  are  the  determining  factor  in  fixing  sizes 
of  much  machine  work.  Do  metric  countries  buy  and  use 
this  material  in  our  English  sizes,  or  do  they  have  a 
metric  schedule  of  sizes  that  covers  as  wide  a  range  as 
ours,  and  is  as  easily  learned  and  memorized  by  those 
who  are  not  mathematicians? 

The  same  question  applies  to  structural  steel,  sizes  of 
which  are  usually  expressed  with  one  or  two  dimensions, 
and  the  weight  per  foot.  Is  there  a  metric  standard 
ready  to  replace  the  English  ? 

Then  how  about  turned  or  drawn  shafting  \%  in.  to 

4j§  in.,  manufacturers'  black  bolts  and  nuts  14  in-  to 
1%  in.,  plate  and  sheet  iron  and  steel,  wire  and  nails? 
Will  metric  measurements  answer  as  well  as  English  for 
all  of  these  without  changing  present  actual  dimensions  ? 

Then  there  is  tin  plate.  ̂ Vliat  is  the  metric  expres- 
sion for  14x20-90  lb.  tin? 

How  is  lumber  listed  in  metric  countries,  and  what 

is  the  metric  equivalent  for  2x4-16?  Or  for  our  board foot? 

The  foregoing  are  only  a  small  part  of  our  materials 
that  would  be  affected  by  a  change  from  the  English  to 
the  metric  system,  but  I  trust  that  the  advocates  of  the 
latter  will  be  able  to  show  us  some  metric  schedules  of 

sizes  in  good  working  order  that  are  better  for  our  own 
use  than  the  English  system.  F.  A.  Dew. 

Pomona,  Calif. 

Occasionally  an  advocate  of  the  metric  system  of  meas- 
urements, when  urging  its  advantages  over  our  present 

English  system,  will  admit  that  its  adoption  would  neces- 
sitate changing  some  of  the  standards  now  in  use.  Just 

what  standards  do  they-  propose  to  change,  and  what  will 
they  give  us  in  place  of  those  to  which  we  are  accustomed  ? 

By  far  the  largest  amount  of  material  tised  in  this 
country  for  manufacturing  and  engineering  purposes  is 
listed  in  dimensions  that  are  nominal,  not  actual ;  that 

are  short  when  spoken,  easy  to  write  and  memorize,  that 
have  been  established  by  actual  thread  requirements,  and 
that  are  thoroughly  understood  by  those  who  iise  them. 
When  we  are  asked  to  adopt  a  foreign  system  of  measure- 

ment that  will  either  substitute  odd  decimal  dimensions 

for  our  present  even  fractions,  or  change  our  stock  sizes 
ef  material  to  bring  them  to  even  metric  dimensions, 
we  want  to  know  what  these  clianges  would  look  like. 

Standard  wrought  pipe  is  listed  in  nominal  sizes  ad- 
vancing by  eighths,  quarters,  halves  and  inches,  and  in 

!6 

gies 

e 

R.  W.  Greene's  center  troubles,  described  on  page  2!)8, 
remind  me  of  an  attempt  to  buy  an  accurate  60-deg. 
gage  while  residing  in  England  some  years  ago.  One 

gage  was  wanted,  but  three  of  a  well-known  American 
make  were  obtained — the  extra  two  to  help  test  the  one. 

These  gages  being  of  sheet  form — not  conical — were 
tested  against  a  straight-edge  on  a  glass  plate,  so  that 
light  was  freely  admitted  to  show  inaccuracy.  No  means 
was  at  hand  to  ascertain  the  amount  of  error,  but  it  was 

so  considerable  that  the  gages  were  returned  to  the  sell- 
ing agent.  The  agent  refunded  the  purchase  price  with- out comment. 

It  is  plain  that  an  error  of  2  min.  of  arc  is  negligible 

in  any  center  of  ordinary  dimensions.  In  a  60-deg.  cen- 
ter 1  in.  across,  the  error  would  be  only  about  O.OOO.j 

in.  at  the  base.  William  S.  Rowell. 
Wilkinsburg,  Penn. 
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Navy  Yard  I^smiployees''  Vacataosas 
The  Naval  Appropriation  Bill  recently  enacted  contains 

a  clause  increasing  the  vacation  with  full  pay  for  navy 
yard  employees  from  fifteen  days  per  annum  to  thirty  days 
per  annum.  This  bit  of  legislation,  when  examined  in 
connection  with  certain  other  facts,  appears  nothing  short 
of  remarkable. 

In  the  first  place,  with  their  fifteen  days'  vacation  here- 
tofore, navy  yard  employees  have  had  seven  national  holi- 

days and  Saturday  half-holidays  during  three  summer 
months,  making  a  total  of  twenty-nine  days  during  the 
year  for  which  they  received  pay  for  doing  no  work.  This 
is  a  very  large  allowance— more  than  necessary.  Yet  the 
total  holiday  is  now  increased  to  forty-four  days.  When 
the  fifty-two  Sundays  and  the  forty-four  days  off  are 

deducted  from  the  year's  total  of  three  hundred  and  sixty- 
five  days,  there  remain  but  two  hundred  and  sixty-nine 
days  for  work. 

Of  course,  the  navy  yard  work  must  go  on.  The  places 
of  employees  who  are  on  leave  with  pay  must  be  filled. 

In  a  medium-sized  navy  yard,  employing,  say,  two  thou- 
sand workmen,  approximately  one  hundred  additional 

men  must  be  employed,  to  make  up  for  the  time  the  two 
thousand  lost  on  leave  with  pay.  This  means  an  increase 
in  wages  outlay  of  about  5  per  cent.,  with  no  return.  It 
was  not  even  claimed  by  the  proponents  of  this  measure 
that  this  increase  in  vacation  would  raise  the  workers' 
efficiency.    It  was  to  be  a  plain  gift  from  the  Government. 

An  effort  was  made  to  hide  the  increase  in  overhead 

expense  due  to  this  gift  by  charging  it  to  accounts  apart 
from  the  cost  of  work  accounts.  The  debate  on  this  point 
makes  amusing  reading,  showing  how  little  is  known  in 
the  halls  of  Congress  about  cost  accounting.  However, 
the  Senate  was  finally  set  straight  by  a  senator  who 
pointed  out  that  shipbuilders  would  claim  that  the  cost 
of  vacations  belonged  in  the  cost  of  work,  so  they  might 
as  well  show  it  there. 

For  the  second  time  the  A])propriation  Bill  prohibits 

the  use  of  a  watch  or  other  time-measuring  device  to  ascer- 
tain the  facts  connected  with  the  performance  of  manual 

labor,  and  also  prohibits  the  payment  of  bonuses  for  effi- 
cient labor.  These  prohibitions,  together  with  the  increase 

of  vacation  time,  operate  to  increase  cost  and  delay 
construction. 

Perhaps  it  was  with  a  view  to  making  up  for  this  delay 
in  construction  that  Congress  included  another  provision, 
which  authorizes  the  Secretary  of  the  Navy  to  increase 
the  total  cost  of  ships,  including  armor  and  armament,  as 
much  as  20  per  cent.,  in  order  to  employ  more  than  one 
shift  of  labor,  overtime  work,  and  to  bring  about  the 
speedy  delivery  of  material. 

It  is  difficult,  indeed,  to  reconcile  the  foregoing  three 
provisions.  But  one  thing  is  certain ;  the  country  must 
pay  the  bill,  and  the  country,  generally  speaking,  consists 
of  people  who  do  not  work  in  navy  yards. 

Navy  yards  should  be  model  plants;  models  not  only  in 
equipment,  arrangement  and  quality  of  work,  but  in  con- 

tentment and  efficiency.  They  are  notoriously  less  effi- 
cient, however,  than  private  plants.  If  the  workmen  are 

allowed  to  learn  how  to  become  efficient,  and  are  paid 
according  to  their  attainment,  they  will  increase  their 
usefulness  and  their  incomes.  There  is  a  sound  principle 
of  economics  underlying  the  following  statement  by 
Senator  Cummins,  made  during  the  debate : 

They  tnavy  yard  employees]  want  to  earn  more  money; 
they  are  entitled  to  earn  more  money  and  every  hour  that 
you  permit  them  to  enjoy  the  employment  of  the  United  States 
with  pay  and  without  work  will  in  the  end  reduce  their  com- 

pensation, because  there  are  forces  stronger  than  any  enact- 
ment of  Congress  which  will  finally  determine  what  the  Gov- 

ernment of  the  United  States  will  pay  for  the  work  it  must do. 

The  Army  Appropriation  Bill  provides  $12,000,000  for 
procuring  Machine  guns  for  the  United  States  Army  and 
the  National  Guard.  Some  of  the  newspapers  of  the 
country  are  printing  long  articles  in  regard  to  the  Lewis 
machine  gun  and  an  alleged  controversy  between  the  in- 

ventor and  the  Ordnance  Department  of  the  United  States 
Anny.  The  complaint  is  that  this  gun  has  been  rejected 
by  our  military  authorities,  although  it  is  an  American 
invention  and  is  superior  to  the  guns  now  adopted.  It  is 
further  alleged  that  this  gun  is  doing  wonders  in  the 
hands  of  the  British  army  in  Europe.  At  the  outset  it 
is  impossible  to  overlook  the  coincidence  of  the  passing 
of  the  large  appropriation  for  machine  guns  and  the  pub- 

licity in  regard  to  the  Lewis  gun. 

It  is  essential  that  all  the  sums  spent  for  military  and 
naval  equipment  should  buy  the  best  articles  of  which  we 
have  knowledge.  Thus  a  matter  of  this  kind  deserves 
the  most  careful  consideration  before  a  final  decision  is 

reached.  There  is  not  the  slightest  question  but  that  this 
course  will  be  followed.  Meanwhile,  it  is  wise  to  have  in 

mind  as  many  of  the  facts  in  regard  to  what  has  previ- 
ously happened  as  it  is  possible  to  obtain. 

The  American  Machinist  believes  that  there  is  no  ani- 

mus on  the  part  of  the  Bureau  of  Ordnance  at  Washing- 
ton toward  Colonel  Lewis  and  no  prejudice  against  his 

gun.  If  there  is  animus  in  the  controversy,  it  is  the 
other  way  around. 

The  best  available  information  is  that  Colonel  Lewis 

holds  only  two  patents  on  parts  of  his  guns.  These  are 
for  the  air-cooling  arrangement,  which  is  similar  in 
principle  to  the  cooling  device  on  the  Franklin  automobile 
engine,  and  one  other  minor  feature.  It  is  stated  that 
the  other  patents  covering  the  rest  of  the  gun  are  held  in 
names  other  than  that  of  Colonel  Lewis. 

It  appears  that  several  years  ago  Colonel  Lewis  took 
up  the  matter  of  his  gun  with  the  Secretary  of  War, 
stipulating  in  his  otfer  that  the  decision  as  to  availability 
of  the  gun  and  the  tests  upon  it  should  not  be  made  by  the 
Bureau  of  Ordnance  nor  by  the  Chief  of  the  Bureau, 
General  Crozier.  Accordingly,  the  matter  was  referred 
to  the  Board  of  Ordnance  and  Fortification,  of  which 
General  Crozier  is  one  member.    So  far  as  the  American 
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Machinist  has  discovered,  this  original  offer  is  not  now  a 
matter  of  record. 

It  appears  further  that  nothing  was  done  in  regard  to 
the  gun  at  that  time.  But  in  1913  an  invitation  was 

sent  out  to  all  manufacturers  of  machine  guns  to  partici- 
pate in  a  test  to  be  held  at  the  Springfield  arsenal.  These 

tests  were  to  be  conducted  by  a  board  appointed  by  the 
Secretary  of  War  and  consisting  of  five  officers,  of  whom 
one  was  an  ordnance  officer  and  the  other  four  were  line 
officers. 

The  nature  of  each  trial  was  to  consist,  first,  of  a 

mechanical  test  to  be  followed  by  field-service  tests  on 
such  guns  as  passed  the  first  series  successfully.  Six  ma- 

chine guns  were  submitted,  including  a  Lewis  gun.  On 
the  second  day  of  the  mechanical  test  the  Lewis  gun  was 
withdrawn  by  its  maker,  because  it  had  broken  down 

when  shooting  commenced.  The  test  it  had  received  be- 
fore breakdown  was  so  short  as  to  be  insufficient  to  show 

the  board  whether  the  failure  was  due  to  fault  of  design 
or  of  material.  The  board  so  reported.  No  other  Lewis 
gun  was  submitted,  and  for  this  reason  naturally  the 
service  test  could  not  be  made,  for  the  gun  had  not 
qualified  in  the  preliminaiy  test. 

Two  guns,  the  Vickers  and  the  Benet-Mercier,  passed 
the  mechanical  test  satisfactorily  and  were  later  submitted 
to  exhaustive  field-service  tests.  The  latter  showed  that 
both  guns  were  satisfactory  and  of  a  desirable  type.  (It 
is  interesting  to  mention  that  at  this  time  the  total 
amount  available  for  procuring  machine  guns  was  only 
$100,000.  Thus  the  possible  business  for  any  gun  was 
not  very  great.  It  is  further  worth  while  to  point  out  that 
the  Bureau  of  Ordnance  as  a  bureau  had  nothing  what- 

soever to  do  with  this  1913  test.) 
After  this  the  Lewis  gun  was  taken  abroad  and  was 

successfully  introduced  to  the  British  Government.  A 
large  number  have  since  been  purchased  and  are  being 
used  in  the  present  war  with  alleged  satisfactory  results. 

But  to  continue  the  history,  in  the  spring  of  1916  the 
War  Department  again  appointed  a  board  of  officers, 
consisting  of  two  line  officers  and  one  ordnance  officer, 
to  investigate  machine  guns.  It  was  intended  that  these 
tests  should  be  preliminary  and  not  exhaustive.  A  Lewis 
gun  was  submitted  for  these  tests  to  be  compared  with  a 
Vickers  and  a  Benet-Mercier  (Hotchkiss)  as  well  as  a 
Colt.  This  board  reported  that  in  its  opinion  the  Lewis 

gun  was  not  as  good  as  either  the  Vickers  or  the  Benet- 
Mercier,  and  for  that  reason  the  board  did  not  recom- 

mend a  purchase  of  any  large  quantity  of  Lewis  guns,  a 
very  natural  thing  under  the  circumstances. 

The  report  was  based  on  actual  trials  which  showed 

that  the  Lewis'gun  had  a  greater  number  of  malfunctions 
to  its  credit — or  discredit — than  either  of  the  others. 
It  is  possible  that  the  difference  between  American  and 
British  ammunition  had  something  to  do  with  this  record. 
The  American  ammunition  exerts  a  pressure  of  48,000  lb. 
per  sq.in.,  gives  a  velocity  of  2,700  ft.  per  see.  and  weighs 
150  grains.  The  British  ammunition  exerts  a  pressure 
of  43,000  lb.  per  sq.in.,  gives  a  velocity  of  2,440  ft.  per 
sec.  and  weighs  174  grains.  The  test  on  the  Lewis  gun 
was  made  with  British  ammunition,  and  the  result  of  the 
comparison  did  not  indicate  that  the  record  would  be  as 

good  with  a  gun  constructed  for  use  with  American  am- 
munition. It  should  be  noticed  that  the  Bureau  of  Ord- 

nance had  nothing  to  do  officially  with  this  report,  having 

only  one-third  representation  on  the  board. 

When  the  Mexican  trouble  became  acute,  a  number  of 
machine  guns  were  ordered  in  a  hurry  under  an  emer- 

gency purchasing  order.  It  was  found  at  that  time  by 
the  Bureau  of  Ordnance  that  the  only  gun  that  could  be 
obtained  for  immediate  delivery  was  the  Lewis  gun,  and 
accordingly  250  of  these  were  purchased  at  once  and  100 
more  a  little  later.  It  is  important  to  call  attention  to 
the  fact  that  these  purchases  were  not  made  by  the  War 
Department  itself,  but  by  the  Bureau  of  Ordnance  on 
its  own  initiative  and  under  no  compulsion.  This  fact 
disi>oses  completely  of  the  charge  of  animus. 

The  attitude  of  the  War  Department  is  still  further 
shown  from  its  statement  that  it  is  perfectly  willing  to 
carry  out  further  tests  of  the  Lewis  guns,  at  which  rep- 

resentatives of  the  manufacturers  could  be  present.  It 
is  stated  that  these  offers  have  been  declined  on  the 

ground  that  the  company  did  not  have  the  time  to  prepare 
a  special  gun  and  was  unwilling  to  have  a  gun  taken  out 
of  the  shipment  of  the  350  that  had  previously  been  pur- 

chased and  tested  against  a  Vickers  or  Benet-Mercier  gun 
that  might  have  been  specially  prepared  for  such  test. 

The  daily  papers  have  made  much  of  the  so-called 
Plattsburg  test  conducted  by  General  Wood.  It  appears 
that  this  trial  was  entirely  informal,  made  without  the 
authorization  of  the  War  Department  and  therefore  im- 
official.  It  appears  further  that  only  some  3,000  or  4,000 
rounds  were  fired — a  very  small  amount  and  inisufficient 
to  show  the  durability  of  the  mechanism  and  parts. 

The  newspaper  articles  have  conveyed  the  idea  that  the 
Lewis  gun  is  directly  comparable  with  the  Vickers,  that 
it  is  intended  for  identical  kinds  of  service  and  that  one 

should  be  adopted  as  a  standard  over  the  other.  As  a 
matter  of  fact,  the  Vickers  gun  weighs  70  lb.,  the  Lewis 
gun  26  lb.  Published  accounts  from  Europe  indicate  that 
the  Lewis  gun  is  used  in  the  first  lines  of  the  British 
army  because  it  is  adapted  to  mobility  in  attacks.  On  the 
other  hand,  the  Vickers  machine  gun  is  likewise  used  by 
the  British  army,  but  in  the  reserve  trenches.  An  at- 

tempt has  been  made  in  some  of  the  newspaper  comments 
to  draw  the  inference  from  these  facts  that  the  Vickers  is 

less  desirable  and  has  been  relegated  to  the  rear.  The  real 
reason  for  differences  of  position  is  merely  the  one  of  put- 

ting each  gun  where  it  is  of  the  most  service. 

The  belligerent  nations  of  Europe  require  man-killing 
devices.  There  is  no  time  to  investigate  and  search  for 
utmost  refinements  in  these  mechanisms.  It  is  a  case  of 

taking  the  best  that  can  be  procured  at  the  present  time. 
As  an  army  officer  said,  the  British  would  undoubtedly 
buy  large  quantities  of  blowpipes,  provided  these  would 
shoot  darts  that  would  kill. 

From  the  foregoing  summary  the  following  facts  seem 
to  stand  out  clearly :  The  Lewis  guns  have  had  a  fair 
trial  by  the  War  Department  and  thus  far  have  failed 
to  qualify.  The  Ordnance  Bureau  has  no  prejudices 
against  tlifi  Lewis  gun,  no  animus  against  its  inventor 
and,  what  is  more,  the  gun  has  never  been  offered  to  the 
Ordnance  Bureau  itself  in  any  shape  or  form.  The 
original  offer  excluded  the  Ordnance  Bureau  from  the 
possibility  of  deciding  on  the  merits  of  the_  Lewis  gun. 
Further,  the  War  Department  stands  ready  today  to  make 
further  competitive  tests  at  which  representatives  of  the 
manufacturers  of  the  Lewis  gun  may  be  jiresent. 

Meanwhile,  the  American  people  are  interested  in  Iia\- 
ing  the  $12,000,000  appropriated  for  machine  guns  spent 
to  the  greatest  possible  advantage. 
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Slhop  lEqi^ipmnieinitl  New^s 

Electric  Moiaoff'ia.iJl  Moist 
The  type  of  electric  hoist  shown  was  designed  to  be 

especially  adapted  to  machine-tool  service  and  is  made 
available  in  several  sizes,  for  both  direct  and  alternating 
current,  by  the  Shepard  Electric  Crane  and  Hoist  Co., 
Montour  Falls,  N.  Y. 

The  aim  has  been  to  provide  the  same  completeness  in 

detail  in  the  small  type  of  hoist  shown  as  is  found  desir- 

ELECTRIC  MONORAIL,  HOIST 
Three  sizes  in  capacities  of  500,  1.000  and  2,000  lb. 

able  in  the  largest  cranes.  Anticipating  the  varied  class 
of  duty  demanded  in  serving  machine  tools,  and  the 
consequent  likelihood  of  overloading,  an  unusually  high 
factor  of  safety  has  been  allowed. 

To  simplify  this  small  type  of  hoist,  it  has  been 
equipped  with  a  newly  developed  combination  mechanical 
and  electric  brake.  This  brake  automatically  regulates  its 
braking  effect  to  the  requirements  of  the  load  being 
lowered.  When  there  is  no  load  on  the  hook,  the  hoist 
lowers  with  the  brake  completely  released,  thereby  reduc- 

ing heating  and  wear. 
In  general,  the  construction  is  similar  to  the  larger 

sizes  that  have  been  regularly  produced  by  the  manufac- 
turers, introducing,  however,  a  sectional  construction. 

The  hoist  proper  consists  of  four  parts,  or  sections — 
namely,  the  winding  moclianism  (whicli  is  the  center 

section),  the  motor  end,  the  gear  and  brake  end  and  the 

controller.  Each  section  is  a  complete  unit  by  itself  and 
may  be  employed  in  any  one  of  a  variety  of  combinations ; 
the  several  sections  are  simply  bolted  together  to  form  a 

complete  machine. 
Although  the  type  of  hoist  shown  is  now  manufactured 

for  a  single  speed  control,  a  controller  providing  a  large 
numlier  of  running  speeds  will  soon  be  applied. 

The  hoist  is  provided  with  the  standard  "balanced 
drive,"  consisting  of  planetary  gearing,  regularly  built  by 
the  manufacturer. 

All-Gearedl  Scirev«r-MacSiine 

The  all-geared  head  shown  is  a  recent  development  of 
the  Foster  ilachine  Co.,  Elkhart,  Ind.,  designed  to  provide 
the  advantages  of  instantly  obtainable  speed  changes  and 
increased  pulling  power,  owing  to  the  higher  belt  speed 
possible.  The  head  is  built  on  the  unit  principle,  made 
so  as  to  fit  the  standard  Foster  No.  5  screw  machine. 

The  cone  in  the  standard  back-geared  machine  is  sub- 
stituted by  a  three-gear  cluster  mounted  on  a  sleeve 

journaled  on  the  spindle.  This  gear  cluster  is  arranged 
to  engage  a  triple  sliding  gear  cluster  mounted  on  a  shaft 
directly  above  the  spindle.     This  shaft  is  journaled  in 

ALL,-GEARED  SCREW-MACHINE  HEAD 
Diameter    of    chuck,    7^4    in.;    swing    over    cutoff,    8%    in,; 

pulley,    10    in.    in    diameter;    width   o(    iSelt,    2  i,i    in.;    six   speed 
changes,    34   to  466   r.p.m.,   in  geometrical  progression 

bronze  boxes  carried  by  the  main  head  casting.  The 
means  of  operating  the  sliding  gear  cluster  is  a  rod  and  a 
hand  lever. 

On  the  shaft  are  mounted  two  friction  gears  with  the 
cone  type  friction,  arranged  to  engage  either  of  the  gears. 
The  purpose  of  this  friction  is  to  stop,  start  and  reverse 
the  machine,  one  of  the  gears  being  engaged  by  the 
reversing  idler,  mounted  beneath  the  main  driving  pinion. 
The  driving  pinion  is  securely  mounted  on  the  pulley 
shaft  journaled  in  bronze  boxes  held  by  the  main  head casting. 
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The  three  speed-changing  levers  are  conveniently 
located;  the  vertical  lever  is  for  operating  the  friction 
clutch  mounted  ^n  the  spindle,  this  being  the  same  as  used 

in  the  coae-head  type  of  machine. 

Im-. S(F)| 
jirami^er 

The  motor-driven  self-contained  grinder  and  buffer 
shown  is  a  recent  product  of  the  Valley  City  Machine 
Works,  Grand  Eapids,  Mich.,  and  is  made  in  two  sizes. 

In  the  application  to  the  work,  the  motor  is  placed  on  a 
pivoted  base  at  right  angles  to  the  grinder  spindle,  which 

INCLOSED  MOTOR-BASE  GRINDER  AND  BUFFER 
Capacity    for    wheels    up    to    18    in.    in    diameter    and    motors 

up  to  5  lip. 

it  drives  with  a  quarter-twist  belt.  The  tension  of  the 
belt  is  varied  by  means  of  the  adjustment  screw,  shown  at 

the  base  of  the  machine.  The  belt-driven  spindle  con- 
struction is  designed  to  cushion  or  absorb  the  shocks  with- 

out danger  to  the  motor,  which  is  also  kept  free  from  dirt 
and  grit  in  the  base. 

The  Oliver  Machinery  Co.,  Grand  Rapids,  Mich.,  is 

manufacturing  a  machine  for  quicklj^  sharpening  all  kinds 
of  edge  tools  and  knives. 

The  frame  is  very  rigid  and  cast  in  one  piece.  Two 
grades  of  oilstones  are  provided,  one  for  rapid  abrasion 
and  the  other  for  putting  on  a  keen  edge.    Kerosene  oil 

is  used  on  the  wheels  and  is  applied  liberally.  A  special 
device  prevents  its  being  thrown  off  by  centrifugal  force. 
The  two  oilstones  are  carried  on  an  upper  arbor.  Under 
and  at  right  angles  to  this  is  another  arbor,  carrying  an 
emery  cone  on  one  end  for  grinding  long  gouges  and  the 

like,  and  at  the  other  end  an  emery  wheel  for  dry  grind- 

REVOLVING  OILSTONE  GRINDER 
Oilstones  (2%-in.  face  by  10-in.  diameter)  run  at  225  r.p.m.; 

emery  wheel,  1-in.  face  by  10-in.  diameter;  emery  cone,  4  In. 
in  diameter,  5Vi  in.  long;  knife-grinding  attachment,  two 
sizes,  to  grind  knives  24  and  30  in.  long;  base,  25x25  in.; 
height  of  upper  spindle,  37%  in.;  height  of  lower  spindle,  35 
in,;  height  over  oil  receptacle,  45%  in.;  single-arbor  machine 
weighs  about  800  lb.;  double-arbor  machine,  three  sizes  weigh- 

ing 825,  1,200  and  1,250  lb.;  drive,  either  belt  or  motor  for  both 

types. 

ing,  there  being  four  wheels  on  the  machine.  The  tilting 
and  universal  tables,  adjustable  for  face  grinding,  give 
plain  straight  surfaces  as  well  as  peripheral  grinding. 
They  are  independent  and  allow  the  use  of  both  oilstone 
wheels  at  the  same  time. 

The  tool  holder  has  micrometer  adjustment  for  small 

tools.  It  is  easily  put  on  or  taken  off.  A  knife-grinding 
attachment  has  a  rigid  knife  bar  equipped  with  dial  and 
indicator,  adjustable  to  any  usual  knife  angle.  Special 
care  has  been  taken  to  make  all  parts  as  safe  as  possible. 

A  single-arbor  machine  carrying  only  two  oilstones  is  also made. 

iiaira 

amies' 
The  illustration  shows  a  planer  equipped  with  special 

attachments  for  planing  9.2-in.  howitzer  guns.  The 
planer  is  driven  by  a  reversible  motor  drive  coupled  direct 
to  the  planer. 

The  guns  are  first  turned  on  the  outside  wherever  the 
projecting  surfaces  of  the  gun  do  not  interfere;  one  end 
is  also  turned  to  fit  the  chuck,  and  a  center  is  put  into 

the  opposite  end.  After  this  the  gun  is  mounted  between 
centers  on  the  planer  table  and  finished  complete  between 
the  projecting  surfaces  that  could  not  be  turned.  The 
rectangular  recoil  guides  are  also  planed  while  mounted 
in  this  position  on  the  planer. 

The  front  center,  or  headstock,  shown  at  the  end  of  the 
table,  is  provided  with  a  large  expansion  chuck  that  is  a 
part  of  the  spindle  on  which  a  large  wormwheel  is 
mounted  on  the  opposite  end.  The  worm  that  engages 
tills  large  wheel  is  keyed  to  a  shaft  having  a  ratchet  lever 
mounted  on  the  outer  end.    This  ratchet  lever  engages  the 
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tappet  fastened  at  the  side  of  the  bed  at  the  end  of  each 
stroke  and  revolves  the  gun  for  the  next  cut. 

The  crossrail,  which  has  a  sliding  fit  on  the  housings,  is 
supplied  with  two  special  brackets,  which  are  bolted  under 
the  rail  and  are  further  held  to  the  housing  face  by  a  clamp 
on  both  the  outside  and  the  inside  of  the.  housing  face. 
A  roller  is  mounted  on  each  of  these  brackets  at  the  lower 

end  and  projects   over  the  side  of  the  table  to  a  cam 

LARGE  GUN   I'LANER   48x48x18   FT. 

mounted  on  each  side  of  the  table.  This  cam  has  a 

contour  corresponding  exactly  to  the  contour  that  is  to 
be  planed  on  the  gun. 

In  operation  this  machine  differs  but  little  from  the 
regular  planer,  except  in  the  feed  and  taper  attachment. 
The  table  is  started  on  its  cutting  stroke  in  the  regular 
way,  and  the  crossrail  instead  of  maintaining  a  fixed 
position  is  guided  by  the  rollers  over  the  cams  on  the  table, 
causing  the  rail  to  rise  and  fall  while  the  table  passes 
under  it,  thereliy  providing  the  taper  attachment.  At  the 
end  of  the  return  stroke  the  ratchet  lever  on  the  worm- 
shaft  strikes  the  tappet  at  the  side  of  the  bed,  causing  the 
lever  to  pass  through  an  arc,  which  produces  a  partial 
revolution  of  the  worm,  thereby  revolving  the  gun  an 
amount  equal  to  the  feed  usually  provided  by  the  feed 

gears. 
It  will  be  noticed  that  the  combination  of  those  two 

motions — namely,  the  turning  of  the  gun  on  centers  at  the 
end  of  each  stroke  and  the  raising  and  lowering  of  the 
crossrail  while  the  table  is  in  motion — causes  the  tool  to 
plane  both  a  circle  and  the  taper  on  the  outside  of  the  gun. 

In  planing  the  straight  rectangular  projections  on  tlie 
gun  the  rail  is  raised  a  little  clear  of  the  cams  and  bolted 
fast  to  the  housings,  the  same  as  in  ordinary  planing. 

The  raU'het  lever  is  also  disengaged  and  the  feed  obtained 
through  the  regular  feed  gears  on  the  end  of  the  rail. 

The  machine  is  a  recent  addition  to  the  line  made  by 
the  Cincinnati  Planer  Co.,  Cincinnati,  Ohio. 

The  machine  shown  is  the  outgrowth  or  evolution  of  a 
previous  machine,  designed  and  built  by  Wilfred  Lewis 
for  the  use  of  the  American  Society  of  Mechanical  Engi- 

neers' Committee  on  Standards  for  Involute  Gears,  and 
is  now  available  for  the  market  through  the-Tabor  Manu- 

facturing  Co.,   Philadelphia,   Penn;     The   machine   has 
been  made  to  combine 

the  means  for  con- 

trolling and  measur- 
ing the  pressure  on 

gear  teeth  in  action, 

with  a  later  construc- 

tion designed  to  meas- 
ure the  power  con- 

sumed. The  former 

machine  had  a  cast- 
iron  frame  or  base, 

designed  to  rest  upon 
a  solid  foundation. 
This  construction  has 
been  taken  bodily  and 
mounted  upon  two 
horizontal  axes,  one  of 
which  coincides  with 
the  axis  of  the  driving 
shaft  while  the  other 
is  a  knife-edge  resting 

upon  portable  plat- form scales,  as  shown, 

A  stand  has  been  in- 
troduced to  encircle 

the  driving  shaft  and 

carry  a  foot  down 
through  an  opening 
in  the  main  frame  of 

the  machine.  This  foot  rests  upon  a  block  of  stone 

or  concrete,  represented  in  the  photograph  by  a  Avood- 
en  box,  and  it  will  be  understood  that  the  shaft 
bearings  are  carried  in  this  stand  on  ball  bearings.     On 

GEAR-TESTTNO  MAOHINB 

tlie  other  side  of  tiie  machine  the  caps  for  the  main 

bearings  have  been  extended  to  carry  the  knife-edge,  as 
shown.     The  weiglit  of  the  whole  machine  is  therefore 
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divided  between  these  two  supports  at  a  certain  distance 
apart,  depending  upon  the  size  of  the  pinions  used. 
When  driven  in  one  direction  the  load  on  the  scales  is 

increased,  and  when  driven  in  the  other  direction  it  is 
decreased  by  the  driving  torque,  as  measured  by  the  arm 
of  the  couple  between  supports. 

Fluid  pressure  is  admitted  to  either  side  of  the  load 

piston  through  a  three-way  cock,  and  the  pressure  result- 
ing on  the  gear  teeth  is  shown  by  the  gages  attached.  It 

will  be  seen  that  this  pressure  can  be  readily  reversed 

while  the  gears  are  running,  and  with  a  suitable  counter- 
shaft or  motor  attached  to  the  driving  shaft  the  direction 

of  motion  can  also  be  reversed.  With  80  lb.  fluid  pressure 

in  the  load  cylinder  the  working  load  on  the  gear  teeth 
becomes  about  5,000  lb.,  and  this  is  expected  to  break 

test-gear  teeth  in  cast  iron  four  per  inch,  1-in.  face,  or 
thereabout,  at  some  speed  to  be  determined.  The  effects 
of  various  lubricants  on  the  friction  load  can  also  be 
studied  and  the  effects  of  wear  at  different  speeds  and 
loads. 

When  breaking  loads  are  approached,  the  test  gear  can 
readily  be  inclosed  by  a  frame  attached  to  the  flange 
around  the  main  casting  so  that  broken  teeth  will  not  be 
thrown  off  to  endanger  the  operator.  No  danger  of  a 
general  smash-up  is,  however,  to  be  expected,  because  the 
remaining  teeth  will  continue  to  mesh  properly  no  matter 
how  many  may  be  broken. 

The  improvised  foundation  and  the  supporting  stand 
on  the  scales,  as  shown,  will  be  replaced  by  substantial 
substitutes  in  actual  practice. 

■^, 

Precisaoim  Ss^taaBre 
The  form  of  square  shown  is  made  of  hardened  tool 

steel  ground  accurately  to  a  fine  edge  on  two  sides  and 
flat  on  the  opposite  sides. 

The  fine  edges  in  contact  with  the  work  are  claimed  to 
permit  the  detection  of  an  error  less  than  0.0001  of  an 
inch  in  the  length  of  3  in. 

The  holes  in  the  sides  are  so  arranged  that  they  afford 
an  efficient  finger  grip  for  every  method  of  applying  the 

PRECISION  SQUARE   3x2i/2xMi    IN. 

square  to  the  work.  This  form  of  square  is  primarily 
intended  to  meet  the  requirements  of  tool  and  gage  makers 

in  its  retention  of  accuracy  without  sacrificing  sensitive- 
ness and  is  a  recent  product  of  the  Simplex  Tool  Co., 

Woonsocket,  R.  I. 

CosmibiiHaafeioEa  P2*gi^wiitag  Tool 
The  combination  drawing  instrument  shown  was 

designed  to  save  time  in  laying  out  hexagonal  and  other 
forms  in  the  use  of  the  isometric  system. 

The  instrument  can  be  handled  quickly  and  covers  a 
wider  range  than  is  accredited  to  it  on  first  sight.    It  is 

COMBINATION  DRAWING  INSTRUMENT 

claimed  that  after  using  tlie  instrumeRt  for  a  short  time 
the  ability  to  make  freehand  isometric  sketches  rapidly develops. 

The  instrument  is  a  recent  product  of  the  Two  Rivers 
Drawing  Tools  Co.,  Two  Rivers,  Wis. 

The  spray  paint  gun  shown  was  designed  to  be  espe- 
cially adapted  for  rapidly  and  evenly  painting  machines 

and  metal  parts  of  all  kinds.  It  may  be  adjusted  for 

spraying  varnishes  and  lacquers  as  well  as  all  classes  of 

heavy  paints. 
The  complete  equipment  consists  of  the  paint  gun 

proper,  connected  by  a  flexible  hose  to  a  portable  unit 

combining  in  compact  form  the  material  container,  pres- 
sure-control attachment  and  a  pressure  gage.  After  the 

portable  control  head  has  been  adjusted  to  meet  the 
conditions  of  air  pressure,  thickness  of  paint,  etc.,  the 

operator  has  absolute  control  of  the  outfit  by  means  of 

the  trigger  on  the  paint  gun.  The  unit  is  furnished 

complete,  ready  for  attachment  by  a  single  hose  connec- 
tion to  the  compressed-air  supply. 

It  will  be  readily  recognized  that  the  spraying  process 

will  paint  thoroughly  corners  or  parts  of  structures  that 
could  not  be  easily  reached  with  a  brush. 

There  are  but  two  adjustments — the  round  cap  at  the 

nose,  which  -screws  out  or  in,  regulating  the  amount  of 

material,  and  the  knurled  stem  at  the  rear,  which  screws 
out  or  in  to  control  the  amount  of  air.  These  adjustments 

once  made  determine  the  proportion  of  air  and  material 

for  any  class  of  work.  The  control  trigger  act^  on  both 

air  and  material,  regulating  the  amount  sprayed — from 
nothing  to  the  full  amount  for  which  the  adjustments  are 

set.  The  parts  of  the  gun  are  nickel-plated,  to  insure 

good  wearing  qualities.  The  total  weight  of  the  gun  is a  little  over  1  lb. 

The  control  head  comprises  a  pressure  gage  sliowing 

the  air  pressure  on  the  main  supply  line,  also  on  the 
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material  in  the  pressurektank,  and  an  adjustable  reducing 
valve  by  which  pressure*  on  the  material  may  be  varied  at 
will.  The  action  of  the  gun  is  thus  independent  of  the 
position  of  the  tank,  and  any  material  may  be  fed  to  the 
gun  at  the  most  suitable  pressure. 

The  adjustable  reducing  valve  also  permits  using  for 
the  spray  any  pressure  less  than  main-line  pressure.  This 
is  essential  where  very  high  air-supply  pressures  are 
maintained. 

A  complete  air  filter  and  strainer  is  included.  This 
insures  a  supply  of  dry,  clean  air.  The  filter  may  be 
readily  inspected  and  cleaned  without  the  use  of  tools. 

For  shop  use,  the  control  head  and  pressure  container 
are  not  essential  unless  very  heavy  materials  are  used. 
Under  such  conditions  the  gun  may  be  connected  directly 

and  finish  it  so  smooth  that  the  knife  marks  do  not  show. 

It  is  provided  with  a  safety  guard,  not  shown.  Connection 
to  any  light  socket  is  easily  made,  no  special  wiring  being 

PAINT-SPRAYING  APPARATUS 

to  the  air-pressure  line,  using  an  air  regulator  if  the 
supply  pressure  is  excessive  or  if  air  is  not  dry  and 
clean.  The  material  is  placed  in  a  tank  suspended  above 
the  work  and  is  supplied  to  tiie  gun  l)y  gravity.  A  suitable 
material  tank  with  block  and  tackle  for  suspension  can 
be  furnished  with  this  type  of  equipment. 

Connection  with  the  air  system  is  made  by  a  rubber 

hose  heavily  braided,  while  a  flexible  metal  hose  is  com- 
monly chosen  for  delivering  the  paint  to  the  gun.  For 

special  purposes,  depending  upon  the  nature  of  the  paint 
used,  other  forms  of  hose  can  be  furnished. 

The  device  shown  is  a  recent  product  of  the  Spray 
P3ngineering  Co.,  Boston,  Mass. 

Tlie  machine  bore,  illustrated  is  a  small  powerful  one, 
suitable  ff)r  pattern  makers  or  other  woodworkers.  It 
will  take  very  heavy  cuts  in  hard  wood  as  well  as  soft, 

PATTERN  MAKERS'  BENCH  PLANER 
Width  of  knives,  4  in.;  length  of  front  tabie,   10  in.;  length 

of  rear  table.  8  in.;  speed  of  two-knife  cutter  head,  4,000  r.p.m.: 
speed    of    three-knife    cutter    head,    3,600    r.p.m.;    weight    with 
motor,   50  lb. 

needed.     The  maker  is  J.  D.  Wallace,  537  Van  Buren 

St.,  Chicago,  111. 

s  nm  Grriia<^lira^  I>iiae  to  Ho 

By  W.  E.  Wicksteom 

Among  the  many  peculiar  errors  that  occur  in  cylin- 
drical grinding  is  one  due  to  the  varied  depth  of  center 

holes,  together  with  the  fact  that  the  centers  of  the 
machine  are  not  in  alignment. 

Not  long  ago,  my  attention  was  called  to  a  case  where 
small  cylinders  were  to  be  ground  to  a  limit  of  0.00025  in. 
on  the  diameter,  with  the  understanding  that  the  sides  be 
jtarallel.  Now  the  head  and  footstock  centers  not  being  in 
line  it  was  necessary  to  swing  the  table  to  make  up  this 
difference.  The  center  holes  of  the  first  four  cylinders 

were  of  the  same  depth,  about  14  ii^v  while  the  fifth 
cylinder  had  been  centered  l/^  in.  deep. 

Bearing  in  mind  that  the  centers  of  the  machine  are 
not  in  line,  one  will  readily  see  that  the  centers  meet  the 
holes  unevenly  and  tend  to  throw  the  cylinder  away  from 
its  state  of  parallelism  with  the  wheel  spindle,  thereby 
causing  a  taper.  The  deeper  the  hole  the  greater  the 
taper.  The  remedy  is  to  make  sure  that  the  pieces  are  the 
same  length  and  the  center  holes  the  same  depth. 

AEasaealiini^  Sftamniplia^s  Made  o£ 
Slh^eet  Steel 

By  L.  E.  Olhen 

One  of  the  reasons  why  steel  has  not  replaced  brass  in 

small  factories  to  a  greater  extent  in  making  drawn  shells, 

etc.,  where  it  is  iieces.sary  to  anneal  the  material  between 

operations,  is  doubtless  because  it  is  much  easier  to  anneal 
brass  than  steel.  I  have  annealed  steel  successfully  by 

placing  it  in  a  covered  pot,  heating  it  to  the  proper  tem- 
perature and  allowing  it  to  cool  gradually  without 

removal  from  the  pot.  The  air  must  be  kept  from  the 

steel  wliile  it  is  heating  in  order  to  prevent  oxidation  of 

the  surface,  which  if  allowed  to  take  place  will,  when  a 
smooth  bright  surface  is  desired,  increase  the  difficulty  of 
finishing. 
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When  there  is  not  sufficient  annealing  to  be  done  to 
make  it  profitable  to  employ  this  method,  brass  plating  is 
resorted  to,  as  oxidation  does  not  occur  when  the  brass 
surface  is  exposed  to  the  air. 

In  cupping  small  steel  shells  /^  in.  in  diameter  and  % 

in.  deep,  made  of  0.018-in.  sheet  steel,  it  is  of  course  neces- 
sary to  anneal  them.  After  the  cupping  operations  the 

shells  should  be  tumbled  until  bright  and  afterward  plated 
with  brass.  They  can  then  be  placed  in  an  open  pot, 
heated  and  allowed  to  cool,  as  the  bra.ss  plate  protects  the 
surface  from  oxidation.  Without  plating,  the  same  result 
can  only  be  obtained  by  placing  the  shells  in  a  sealed  pot 
for  annealing. 

In  shops  equipped  with  a  plating  outfit  this  process 
gives  a  simple  method  of  treating  small  steelwork,  as 
tumbling  and  plating  cost  very  little. 

'0. 

Mss.sSes'  FsiMes'ia  Ma^eips  Forsa 

Immediately  prior  to  the  meeting  of  foundrymen  at 
Cleveland  some  inquiries  had  been  made  as  to  the  feasi- 

bility of  starting  a  technical  association  of  master  pattern 
makers.  Over  200  names  were  obtained  of  those  actively 
interested. 

On  Sept.  14  about  30  master  pattern  makers  present  at 
the  Cleveland  convention  held  a  preliminary  meeting 
and  dinner  at  the  Hotel  Statler. 

After  a  general  discussion  of  the  practical  possibilities 
of  such  an  organization,  it  was  decided  that  an  advisory 
committee  should  be  appointed  to  consider  the  various 
matters  incidental  to  an  orderly  and  successful  beginning. 
A  tentative  form  of  constitution  was  offered  and  will  be 

critically  considered  by  the  advisory  committee  and  also 
mailed  to  the  entire  list  of  names  for  constructive  criti- 

cism and  suggestion. 
It  is  planned  to  hold  an  annual  meeting  at  the  same 

time  and  place  as  the  American  Foundrymen's  Associa- 

tion. The  objects  of  the  new  organization,  as  outlined  by 

the  proposed  constitution,  are  "the  improvement  of  the  art 
and  practice  of  pattern  making,  to  promote  social  inter- 

course among  the  members  of  the  association,  to  provide 
for  the  exchange  of  technical  experience,  to  encourage 
uniform  standards  in  shop  methods  and  in  general  to 

jadvance  whatever  shall  tend  to  the  dignity  and  reputation 
of  pattern  making  and  the  well-being  of  members  of  the 

association." Office  headquarters  have  been  opened  at  206  Bellevue 
Court  Building,  Philadelphia,  Penn. 

at 

at  Clevellsiinid 

The  American  Foundrymen's  Association  and  the 
American  Institute  of  Metals  held  their  conventions  in 

Cleveland,  Sept.  11  to  16.  The  usual  accompanying 
exhibition  was  installed  in  the  Wigmore  Coliseum  and 
Annex. 

About  the  average  number  of  foundry  exhibits  were 
shown,  but  the  machine-tool  displays  were  notable  for 
their  absence,  many  of  the  makers  pleading  too  much 
business.  Out  of  149  exhibitors  listed  in  the  program 

less  than  20  were  those  ordinarily  classed  as  machine-tool 
builders. 

The  officers  elected  for  the  coming  year  by  the  American 

Foundrymen's  Association  were:  President,  J.  P.  Pero, 
of  the  Missouri  Malleable  Iron  Co.,  East  St.  Louis,  Mo.; 

vice-president,  B.  D.  Fuller,  of  the  Westinghou.se  Electric 
and  Manufacturing  Co.,  Pittsburgh,  Penn.;  secretary  and 
treasurer,  A.  0.  Backert,  editor  of  Foundry,  Cleveland. 

The  officers  elected  by  the  American  Institute  of  Metals 

were:  President,  J.  L.  Jones,  Pittsburgh;  vice-president, 
George  C.  Stone,  New  York;  secretary,  William  Corse, 
Buffalo. 

illfllHMIIIIIillltllllllinMIMIIIIIIIIIIIIIHIIIIIII llllllltlMllllinilltllltlllllllMIIIIIII 

Business  Items 
nMiiiitiitiiiiiiiiiitiiitiiiiii IIMtlllll   IIMIIIIIIIIIIMIIIIlin 

The  Wagner  Electric  Manufacturing  Co.,  St. 
Louis,  Mo.,  announces  the  opening  of  a  sales  office 
iind  service  station  at  922  Noitli  Pennsylvania  St., 
Indianapoiis,  Ind.  Tlie  office  wiil  be  in  cliarge  of 
Cliarles  M.  Welcli. 

Armstrong  Bros.  Tool  Co.,  ClilcaBo,  ni.,  lias  In 
course  of  erection  two  additions,  one  to  provide 
increased  drop-forging  facilities  and  tlie  other  to 
be  used  as  a  finished-stock  warehouse,  shipping 
department  and  offices. 

Krebs  Manufacturing  Co.,  ,S41  East  Ohio  St., 
Chicago,  ni.,  has  been  formed  to  engage  in  con- 

tract worli.  The  firm  consists  of  Charles  E.  Krebs, 
formerl.v  superintendent  of  the  Forsyth  Co.,  Har- 

vey, ni.  ;  Anton  Brust.  formerly  foreman  of  the 
Krasberg  Manufacturing  Co.,  and  Carl  Blom- 
quist,  who  was  also  connected  with  the  Forsyth 
Co. 

aiiiiiiiniiniiiiiiiiiiiiiiiiiitiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiti:: 

I  Trade  Catalogs  | 
niiiii   iiiiiiiHiiiiiiiiiiiiiiiiiiriiuiiiiiiiiiiiii   iiiiiiiiitiiiii   iiiiiiiiMiiiiiiiii* 

Flexible  Shaft  Stow  Manufacturing  Co.,  Bing- 
hamton,  N.  Y.  Bulletin  No.  102.  Pp.  60.  6x9  in. 
Illustrated. 

Electric  Motors.  Stow  Manufacturing  Co., 
Binghamton,  N.  Y.  Bulletin  No.  100.  Pp.  20. 
6x9  In.     Illustrated. 

Oil  Hole  Covers,  Positive  Lock  Compression 
Grease  Cups.  W.  A.  &  C.  F.  Tiiclter,  Hartford, 
Conn.  Catalog  No.  5.  Pp.  IB.  :i%x(i  in.  Illus- 
trated. 

Oxy-Acetylene  Welding  and  Cutting  Apparatus. 
The    Alexander    Miiburn    Co.,    1418-28    W.    Balti- 

more St.,  Baltimore,  Md.  Catalog  24.  Pp.  32. 
8xl0»4    in.     niustrated. 

Portable  Electric  Tools.  Stow  Manufacturing 

Co.,  Binghamton,  N.  Y'.  Bulletin  No.  101.  Pp. 
28.  6x9  in.  This  describes  drills,  grinders,  screw- 

drivers and  otlier  portable  electric  tools. 

Fuel  Oil  Appliances.  W.  S.  RockweU  Co.,  50 
Cliurch  St.,  New  York.  BuiieUn  No.  31.  Pp  28. 
8%xll  in.  This  contains  considerable  data  on 
the  handling  and  burning  of  fuel  oil  which  ought 
to  be  useful  to  those  interested  in  the  subject. 

Oxy-Acetylene  Welding  and  Cutting  Apparatus. 
Searchlight  Co.,  115  Karpen  Building,  Chicago, 
ni.  Catalog  No.  12.  Pp.  32.  6x9  in.  Informa- 

tion on  the  welding  and  cutting  of  metals  by  the 
oxy-acetylene  process  is  contained  in  this  catalog. 

Machinists'  Small  Tools.  Brown  &  Sharpe 
Mfg.  Co.,  Providence,  R.  I.  Catalog  No.  27. 
Pp.  376.  5x7%  in.  This  shows  the  extensive 
line  of  small  tools,  cutters,  screw  machine  tools, 
etc.,  made  by  this  company  and  contains  useful 
tables  and  suggestions  in  the  application  of  such 
tools. 

Machinists'  Measuring  Tools.  J.  T.  Slocomb 
Co..  Providence.  R.  I.  Catalog  No.  15.  Pp.  12". 
5x7%  in.  In  addition  to  an  illustrated  descrip- 

tion of  the  extensive  line  of  measuring  tools  made 
by  this  company,  the  catalog  contains  useful 
tables  for  tool  makers  and  considerable  historical 
data  on  the  development  of  the  micrometer  and 
some  of  its  refined  applications  in  the  shop. 
ZllltllllllllllllllllllllllllllilltlllllllllllllinillltlMlliiltiMlliltllilllllltllltllllllllllllltlllltK 

I    Forthcoming  Meetings     j 
niiitiiiiiiiiiiiiii iiiiiitiMitiiiiHimiimiiiuiiiiuiiitiiiiniiiiimiimiiiiiiitiiitiiiiKiitiiiir 

National  Machine  Tool  Builders'  Association. 
Annual  convention.  Oct.  24-2.'>,  Hotel  Astor,  New 
York  City.  Charles  E.  Hildreth.  general  man- 

ager,   Worcester,    Mass. 

American  Society  of  Mechanical  En(rlneers. 
Annual  meeting,  Dec.  5-8.  Engineering  Building. 
New  York  City.  Calvin  W.  Rice,  secretary.  29 
West  39th  St.,  New  York  City. 
American  Society  of  Mechanical  Engineers. 

Monthly  meeting,  first  Tuesday.  Calvin  W.  Rice, 
secretary.  29  West  39th  St.,  New  York  City. 

Boston  Branch  National  Metal  Trades  Associa- 
tion. Monthly  meeting  on  first  Wednesday  of 

each  month.  Young's  Hotel.  W.  W.  Poole,  secre- tary, 40  Central  St.,  Boston.  Mass. 

Providence  Association  of  Mechanical  Engi- 
neers. Monthly  meeting,  fourth  Wednesday  of 

each  month.  J.  A.  Brooks,  secretary.  Brown  Uni- 
versity. Providence,  R.  I. 

New  England  Foundrymen's  Association.  Reg- ular meeting,  second  Wednesday  of  each  month, 
Exchange  Club,  Boston.  Mass.  Fred  F.  Stockwell, 
205  Broadway,  Cambridgeport,  Mass. 

Engineers'  Society  of  Western  Pennsylvania. 
Monthly  meeting,  third  Tuesday;  section  meeting, 
first  Tuesday.  Elmer  K.  Hlles.  secretary.  Oliver 
Building.  Pittsburgh,  Penn. 

Rochester  Society  of  Technical  Draftsmen. 
Monthly  meeting,  last  Thursday.  O.  L.  Angevlne, 
Jr.,  secretary,  857  Genesee  St.,  Rochester,  N.  Y. 

Superintendents'  and  Foremen's  Club  of  Cleve- land. Monthly  meeting,  third  Saturday.  Philip 
Frankel,  secretary,  310  New  England  Building, 
Cleveland.  Ohio. 

Western  Society  of  Engineer^,  Chicago.  II!. 
Regular  meeting,  first  Wednesday  evening  of  each 
month,  excepting  July  and  August.  J.  H.  Warder, 
secretary,  1785  Monadnock  Block.  Chicago,  111. 

Philadelphia  Foundrymen's  Association.  Meet- 
ings first  Wednesday  of  each  month.  Manufac- 

turers' Club.  Philadelphia,  Penn.  Howard  Evans, 
secretary.  Pier  45  North.  Philadelphia.  Penn. 

Technical  League  of  America.  Regular  meet- 
ing, second  Friday  of  each  month.  Oscar  S. 

Teale.  secretary,  35  Broadway,  New  York,  N.  Y'. 
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MnlMarF  Rnffle 
Staff  Cohrespondence 

SYNOI'SIS — While  a  brief  outline  is  given  of 
early  small-arm  developments,  the  main  interest 
centers  around  the  American  military  rifle,  and 

especially  on  the  gun  made  in  the  Springfield  ar- 
mory, which  is  the  oldest  in  the  United  States. 

It  is  from  this  arsenal  that  the  present  as  well 
as  most  of  the  past  army  rifles  take  their  name. 

The  actual  date  of  the  first  hand  firearm  is  uncertain, 
but  its  appearance  was  at  about  the  same  time  as  that 

of  the  breech-loading  cannon,  both  being  of  large  bore 
and  invented  close  to  the  beginning  of-tlie  fourteenth  cen- 

tury. Artillery  is  known  to  have  been  used  in  European 
warfare  as  early  as  1327. 

The  first  real  improvement  ■seems  to  have  been  along 
the  line  of  locks,  after  which  a  reduction  .of  weight 
took  an  important  part.  The  hand  cannon  of  the  early 
part  of  the  fourteenth  century  was  at  first  very  crude, 
simply  being  fastened  to  a 
block  of  wood,  and  was  too 
large  to  be  fired  from  the 
shoulder.  The  vent,  or 
touch-hole,  was  on 
the  top  of  the  bar- 
Tel,  and  the  first 
improvement  of 
this  model  was  a 
cover  over  the  vent 

tO'  .keep  the  pow- 
der dry.  The  port- 
able hand  cannon 

inmiediately  fol- 
lowed and  was 

made  from  the 
middle  to  the  end 
of  the  fourteenth 

century.  This  style 

mmmmmii^fifi^i^-' 

FHi.    1.     PRIMITIVE   CHINESE  HAND  <'AXNON 
Length   of   barrel,   25Vi    In.;   bore,   about  IVi  in.;  diameter  of'muzzle,  3V4  in.; diameter  of  breech,  2%   in. 

FIG.  2.    VERY  EARLY  FORM  OF  MATCHLOCK 
Supposed  to  be  of  the  fifteenth  centur.v;  length  of  barrel,  47  Vi  in.;  bore,  about 

%  in.;  diameter  of  muzzle,  l.in.;  diameter  cf  breech,  IVt  in.  octagon;  entire  length, 
61  in.;  weight,  about  11  lb. 

ditt'ers  from  the  first  in  having  some  shape  to-  the  wood 
block,  which  is  not  unlike  a  stock,  and  it  was  ,capablo  ofl 

being  shot  by  a  strong-  man. 
Beginning  with  this  ami  we  find'  the  vent  placed  on 

the  right  side  and  a  pan  added  to  hold  the  .prime.  A 

cover  was  also  added,  which  was>  moved  'by  hand.  This 
gun  is  known  to  have  been  made  as  early,  as  il453  and 
possibly  a  little  before  that.  It  was  fired  by  means  of  a' 
match  held  in  the  Jiand. 

The  first  lock  seems  to  have  been  an  S-shaped'  piece  of 
metal,  pivoted  at  the  center,  with  the  upper  end  slotted 
for.  the  purpose  of  holding  the  match.  The  lower  part 
was  made  large,  like  the  lever  of  a  cross1)ow,.and  so  placed 
that  the  weight  would  keej)  the  match  raised  above  the 

pan  of  priming  until  the  lower  end,  or  "trigger,"  was 
pulled  back,  which  action  brought  the  match  in  contact 
with  the  priming  and  fired  the  piece. 

Following  this  device  came  the  more  important  form 

of  matc'hlock.  in  which  a  spring  was  used  in  the  lock, 
u.nd  it  was  also  the  first  tvpe  to  nave  a  projecting  ojien 

powiler  pan.  This  contrivance  was  improved  sron  after- 
ward by  the  addition  of  a  cover.  Owing  to  their  sim- 

plicity and  cheapness  the.se  matchlocks  were  used  for  over 
two  hundred  years  and  in  practically  the  same  fonn  until 
the  introduction  of  the  wheel-lock,  wliidi  was  invented  in 
Nuremberg,  Germany,  somewhere  between  1509  and  1517. 
Sparks  for  igniting  the  -powder  were  obtained  from  a 
piece  of  sulphurous  pyrites  against  which  a  steel  wheel, 
having  projections,  was  revolved.  This  wheel  was  rotated 
by  means  of  a  ribbon  spring  of  the  clock-spring  type.  The 
steel  wheel  had  to  be  wound  up  each  time  and  was  released 

by  pulling  the  trigger. 
The  so-called  musket,  according  to  Boutelle,  was  first 

used  in  Italy  about  1530  and  in  France  and  England 

about  1570.  It  was  a  large  and  heavy  "arquebus."  At 
that  time  it  was  the  custom  to  name  guns  after  animals  or 

birds,  as  for  example  the  "falcon"  and  its  diminutive, 
"falconette."  As  the  musket  was  the  most  important 
small  arm  at  that  time,  the  name  of  the  smallest  bird  of 

prey  was  given  to  it,  which was  that  of  the  male  young 

of  the  sparrow  hawk,  or  the 
musket.  Eifling  of  gun 

barrels,  according 

to  the  same  autho- 
rity, was  patented 

ill  England  in 
1635.  Ancient 
bowmen  had  the 

idea  when  they  ar- 

ranged the  feath- ers on  the  shafts 
of  their  arrows  in 

a  spiral  so  as  to 
impart  a  rotary 
motion  in  flight. 

Rifling,  however, 
was  not  popular  in 

military  muskets  until  after  the  introduction  of  breech- 
loaders, since  the  rifling  was  apt  to  foul  and  clog  and  make 

loading  at  the  muzzle  difficult  at  critical  times.  For  this 
reason,  smooth  bores  long  were  the  standard  weapon  of 
the  armies. 

The  snaphaunce  gun,  says  Boulette,  derived  its  name 
from  the  pecking  hen,  and  by  the  .same  authority  is  said 
to  have  been  invented  liy  poachere,  who  were  too  |)oor 

to  buy  wheel-locks  and  who  did  not  dare  use  matchlocks 
for  fear  the  light  would  betray  their  movements.  In  these 
guns,  the  wheel  was  replaced  by  a  hammer,  which  struck 
a  piece  of  pyrites  placed  above  the  priming. pan.  This 
gun  was  the  immediate  forerunner  of  the  flintlock  and, 
according  to  Boutelle.  was  invented  about  1508.  The 
flintlock  proper  is  said  by  Norton  to  have  been  invented 
al)0ut  H!30  and  appears  to  have  been  first  made  in  France. 

Since  most  of  the  guns  used  round  lead  balls,  the 
bore,  or  gage,  of  the  gun  early  became  known  hy  the  size 
of  hole  which  it  was  necessary  to  use  for  a  certain  size 

or  weifflit  of  ball.     The  balls  were  classified  bv  the  num- 
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FIG.  3.  UNITED  STATES  MUSKET,  1S03 
Flintlock;  closely  resembles  French 

Charleville  musket  of  1763;  made  prac- 
tically as  in  1795  and  followinir  years  at 

Springfield,  Mass.:  71  cal.;  diameter  of 
breecli,  2:',,  in.;  diameter  of  muzzle.  %  in  • lengtii  of  barrel,  42  in.  (barrel  of  180» 
musket  was  45  in.  long);  entire  length, 
561^  in.;  weight  complete,  10  lb.  7  oz.; 
without  bayonet,  9  lb.  11  oz.;  made  at 
Springfield 

FIG.  4.    UNITED  STATES  MUSKET.  1805 
,    Flintlock;   slight  lock  changes 

FIG.  5.    UNITED  STATES  MUSKET,  1821 
Flintlock;  altered  later  to  percussion  cap 

FIG.  6.    UNITED  STATES  MUSKET,  1825 
Flintlock;    blued    barrel   and    darkened 

fittings;  69  cal. 

FIG.  7.  HALL  BREECH-LOADER.  1831 
Flintlock:  paper  cartridge;  54  cal.; 

diameter  at  breech,  1%  in.;  diameter  at 
muzzle,  %  in.;  length  of  barrel,  32^  in.; 
entire  length,  52  in.;  weight,  10  lb.  14  oz. ; 
breech-block  hinges  at  back  and  lifts  up 
at  front  end;  made  at  Harper's  Ferry,  Va. 

FIG.  8.    HALL  BREECH-LOADER.  1839 
Percussion    lock;    shown    with    breech- 

block raised  for  insertion  of  paper  cart- 
ridge: otherwise  same  as  Fig.  7 

FIG.  9.    UNITED  STATES  MUSKET,  1832 
Flintlock;   all    brown;   heavier   powder 

pan;  cal.  69 

FIG.  10.  ARTILLERY  MUSKETOON,  1S42 
Percussion  cap;  new  nipple  seat;  regu- 

lar was  practically  the  same,  but  had 
longer  barrel;  patterned  after  Charleville 
model  of  1S40;  cal.  69 

FIG.    11.    SPRINGFIELD   RIFLED 
MUSKET,   1855 

Maynard    primer;    cal.    58;    patch    bo.x    in 
butt:  rear  sight:  bulged  nipple  seat 

FIG.    12,    SPRINGFIELD    RIFLED 
MUSKET,  1863 

Percussion  cap;  cal.  58 

PIG.  13.  SPRINGFIELD  BREECH- 
LOADING  RIFLE.  1S65 

Allen  alteration;  breech-block  hinge 
attached  to  top  of  barrel  by  short  block 
and  screws:  has  firing  pin;  used  center- 
fire  metallic  cartridges:  aS  cal.;  diameter 
at  breech-block,  1%  in.;  diameter  at 
muzzle,  %  in.;  from  muzzle  to  hinge  of 
breech-block.  37  in.;  from  muzzle  to 
stock,  4u  in.;  entire  length,  36  in.; 
weight.  10  lb. 

FIG.  14.  SPRINGFIELD  BREECH- 
LOADING  RIFLE.  1865 

Top  of  barrel  cut  away  to  show  inser- tion of  tube  for  reducing  caliber  from 
5S  to  50;  small  piece  of  paper  has  been 
slipped  between  barrel  and  lining  lube 
to  show  better  how  tube  was  placed;  this 
changed  the  gun  to  an  1866  model 
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FIO.    in.    SPRINGFIELD   BREKCH- 
LOADING  RIFLE,   1806 

neMiilar      model;      limRiT      hlnse-block 
soiM'WtMl  to  top  of  baiTel,  as  old  one  tend- 

ed  to   work   loose;   brown    barrel 

FIO.    16.    SPRINGFIELD   BREECH- 
LOADING  RIFLE,  1870 

Barrel     screwed     into    receiver    frame; 
dll^ei'ent  rt-ar  sight:  shown  with  breech- 

block up:  cal.  nO;  length  of  barrel.  :i6  in.; 
entire    length,   i)2    in. 

FIO.  17.   REMINGTON  MODEL  BREEcTT- 
LOADER,   1S70 

Thumb-block    action;    patented    May    8, 
IStH;    .'iO    cal.;    length    of    barrel,    36    in.; entire  length,  52  in. 

FIG.  18.  WARD-BURTON  MODEL 
BREECH-LOADER,  1871 

Bolt  action;  patented  Dec.  20,  1S59;  cal. 
4.5;  diameter  at  breech-block,  1  ,',(  in.; 
diameter  at  muzzle,  %  in.;  length  of  bar- 

rel, 38  in.;  entire  length,  52  in.;  weight, 
9  lb.  6  oz. 

FIG.  ID.  CHAFPEE-REECE  BREECH- 
LOADING  RIFLE,  1SS4 

Bolt  action;  cal.  45;  diameter  at 
breech,  1  ,'„  in.;  diameter  at  muzzle,  % 
in.;  length  of  barrel,  28  in.;  entire  length, 
48«.   in.;  weight,  S»  lb.  13   oz. 

FIG.    20.    SPRINGFIELD   BREECH- 
LOADING  RIFLE,  1SS8 

Rod  bayonet    (this   is   the   1SS4   regular 
model    plus    the    lod    bayonet);    different 
rear  siglit;   cal.   45 

FIG.  21.    UNITED  STATES  MAGAZINE 
RIFLE,   1892 

Bolt-action    modified    Krag-Jorgensen; 
six    shots — five    in    magazine    and    one    in 
barrel;     30    cal.;    wood-top    barrel    cover 
makes  it  easier  to  handle  ' 

FIG.  22.    UNITED  STATES  MAGAZINE 
RIFLE,   1902 

Side    magazine    removed;    cal.    30;    fii-sl. 
type  of  present  arm;  rod  bayonet;  length 
of    bai'rel,    31    in.;    entire    length,    50    in.; weight,  9  lb.   10  oz. 

FIG.  23.    UNITED  STATES  MAGAZINE 
CARBINE,  1899 

Krag  system;  Buftlngton  sight;  cal.  30; 
wood  top  extends  to  front  sight 

FIG.  24.    UNITED  STATIOS  MAGAZINE 
RIFLE,   1903   EXPERIMENTAL 

Cal.  30;  sight  slightly  changed;  rod 
ba vonet 

FIG.  25.  UNITED  STATES  MAGAZINE 
RIFLE,  1903  MODEL 

Latest  type  with  Maxim  silencer;  six 
shots — five  in  magazine  and  one  in  bar- 

rel; used  a.s  either  single  or  magazine 
gun;  sword  bayonet;  cal.  30;  diameter  of 
muzzle,  0.619  in.;  diameter  at  breech,  1.14 
in;  length  of  chamber  and   bore.  23.79  in. 

FIG.  28.  SPENCER  CARBINE 
Patented  Mar.  fi,  1860;  lever-action 

vertical  slide  block;  rim-fire  cartridge; 
52  cal.;  length  of  barrel,  20 '/j  in.;  entire 
length,  3:H4  in.;  weight.  9  lb.  5  oz.;  94,156 
purchased    1861    to   1865 
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PIG.  26.    SECTIONAI

.  
VIEW.  BOLT  AND  MAGAZINE

  
MECHANIS

M.  
U.  S.  MAGAZINE

  
RIFLE.  MODEL  1903 

The  bolt  lever  is  shown  projecting  at  the  right  in  the  top 
view.  In  operating  the  bolt,  this  lever  is  brought  to  a  vertical 
position  and  pushed  out  or  in.  As  the  parts  are  shown,  a 
cartridge  is  in  place  and  the  gun  ready  to  Are,  but  the  mag- 

azine is  shown  empty.  Cartridges  placed  in  the  magazine  are 
pushed  upward  to  the  feeding  mechanism  by  means  of  the 
spring  shown.  The  bolt  moves  backward  and  forward,  as 
moved  by  the  operator,  and  rotates  in  the  well  of  the  receiver. 
It  carries  a  cartridge,  either  from  the  magazine  or  one  placed 
by  hand  in  front  of  it,  into  the  chamber  and  supports  its  head 
when  fired.  The  sleeve  unites  the  parts  of  the  bolt  mechanism, 
and  its  rotation  with  the  bolt  is  prevented  by  the  lugs  on  its 
sides  coming  in  contact  with  the  receiver.  The  hook  of  the 
extractor  engages  in  the  groove  of  the  cartridge  case  and  re- 

tains the  head  of  the  latter  in  the  countersink  of  the  bolt  until 
the  case  is  ejected.  The  safety  lock,  when  turned  to  the  left, 
is  inoperative.  When  turned  to  the  right,  which  can  only  be 
done  when  the  piece  is  cocked,  the  point  of  the  spindle  enters 
its  notch  in  the  bolt  and  locks  the  bolt;  at  the  same  time  Its 
cam  forces  the  cocking  piece  slightly  to  the  rear,  out  of  con- 

tact with  the  sear,  and  locks  the  firing  pin. 
The  boU  mechanism  operates  as  follows;  To  open  the  bolt, 

raise  the  handle  until  it  comes  in  contact  with  the  left  side  of 
the  receiver,  and  pull  directly  to  the  rear  until  the  top  locking 
lug  strikes  the  cutoff. 

Raising  the  handle  rotates  the  bolt  and  separates  the  lock- 
ing lugs  froiTi  their  locking  shoulders  in  the  receiver,  with 

which  they  are  brought  in  close  contact  by  the  powder  pres- 
sure. This  rotation  causes  the  cocking  cam  of  the  bolt  to 

force,  the  firing  pin  to  the  rear,  drawing  the  point  of  the 
striker  into  the  bolt,  rotation  of  the  firing  pin  being  prevented 
by  the  lug  on  the  cocking  piece  projecting  through  the  slot 
in  the  sleeve  into  its  groove  in  the  receiver.  As  the  sleeve 
remains  longitudinally  stationary  with  reference  to  the  bolt, 
this  rearward  motion  of  the  firing  i)in,  and  consequently  of 
the  striker,  starts  the  compression  of  the  mainspring,  since 
the  rear  end  of  the  latter  bears  against  the  front  end  of  the 
barrel  of  the  sleeve,  and  its  front  end  against  the  rear  end  of 
the  firing-pin  sleeve.  When  the  bolt  strikes  the  receiver,  the 
locking  lugs  have  been  disengaged;  the  firing  pin  has  been 
forced  to  the  rear  until  the  sear  notch  of  the  cocking  piece  has 
passed  the  sear  nose;  the  cocking  piece  has  entered  the  cock 
notch  in  the  rear  end  of  the  bolt;  the  sleeve  lock  has  engaged 
its  notch  in  the  bolt;  and  the  mainspring  has  been  almost 
entirely  compressed.  During  the  rotation  of  the  bolt  a  rear 
motion  has  been  imparted  to  it  by  its  extracting  cam  coming 
in  contact  with  the  extracting  cam  of  the  receiver,  so  that 
the  cartridge  will  be  started  from  the  chamber.  The  bolt  is 
then  drawn  directly  to  the  rear,  the  parts  being  retained  in 
-position  by  the  cocking-piece  nose  remaining  in  the  cock  notch 
remains  longitudinally   stationary   with    reference  to   the   bolt, 

To  close  the  bolt,  push  the  handle  forward  until  the  ex- 
tracting cam  on  the  bolt  bears  against  the  extracting  cam  on 

the  receiver,  thereby  unlocking  the  sleeve  from  the  bolt,  and 
turn  the  handle  down.  As  the  handle  is  turned  down,  the 
cams  of  the  locking  lugs  bear  against  the  locking  shoulders 
In  the  receiver,  and  the  bolt  is  forced  slightly  forward  into  its 
closed  position.    As  all  movement  of  the  firing  pin  is  prevented 

by  the  sear  nose  engraging  the  sear  notch  of  the  cocking  piece, 
this  forward  movement  of  the  bolt  completes  the  compression 
of  the  mainspring,  seats  the  cartridge  in  the  chamber  and,  in 
single  loading,  forces  the  hook  of  the  extractor  into  the  groove 
of  the  cartridge  case.  In  loading  from  the  magazine  the  hook 
of  the  extractor,  rounded  at  its  lower  edge,  engages  in  the 
groove  of  the  top  cartridge  as  it  rises  from  the  magazine 
under  the  action  of  the  follower  and  magazine  spring.  This 
brings  the  parts  to  the  position  shown,  and  the  piece  is  ready 
to   fire. 

After  firing,  just  before  the  bolt  is  drawn  fully  to  the  rear, 
the  top  locking  lug  strikes  the  heel  of  the  ejector,  throwing  its 
point  suddenly  to  the  right  in  the  lug  slot.  As  the  bolt  moves 
fully  to  the  rear,  the  rear  end  of  the  cartridge  case  strikes 
against  the  ejector  point  and  is  ejected  slightly  upward  and 
to  the  right  from  the  receiver.  Double  loading  from  the 
magazine  is  prevented  by  the  extractor  engaging  the  cartridge 
case  as  soon  as  it  rises  from  the  magazine  and  holding  its 
head  against  the  face  of  the  bolt  until  it  is  ejected. 

It  will  be  noticed  th.at  in  this  system  of  bolt  mechanism  the 
compression  of  the  mainspring,  the  seating  of  the  cartridge 
in  the  chamber  and  the  starting  of  the  empty  case  from  the 
chamber  are  entirely  done  by  the  action  of  cams.  The  piece 
may  be  cocked  either  by  raising  the  bolt  handle  until  it  strikes 
the  left  side  of  the  receiver  and  then  immediately  turning  it 
down,  or  by  pulling  the  cocking  piece  directly  back.  In  firing, 
unless  the  bolt  handle  is  turned  fully  down,  the  cam  on  the 
cocking  piece  will  strike  the  cocking  cam  on  the  bolt,  and  the 
energy  of  the  mainspring  will  be  expended  in  closing  the  bolt 
instead  of  on  the  primer.  This  prevents  the  possibility  of  a 
cartridge  being  fired  until  the  bolt  is  fully  closed. 

The  magazine  may  be  charged  either  by  cartridges  held 
in  a  clip,  or  one  at  a  time.  To  fill,  the  cutoff  is  turned  up  so 
as  to  show  "on."  The  bolt  is  then  drawn  fully  to  the  rear, 
the  cartridges  are  inserted  from  the  top,  and  the  bolt  is  again 
closed.  The  magazine  chamber  is  made  wider  than  a  single 
cartridge,  but  not  as  wide  as  two,  so  that  the  cartridges  lie 
in  it  staggered,  three  on  one  side  and  two  on  the  other,  when 
the  magazine  is  full. 

When  the  cutoff  is  turned  down,  the  magazine  is  "off'  and the  bolt  cannot  be  drawn  fully  back.  Its  front  end,  projecting 
over  the  rear  end  of  the  upper  cartridge,  liolds  it  down  in  the 
magazine  below  the  action  of  the  bolt.  The  magazine  mech- 

anism then  remains  inoperative,  and  the  gun  can  be  used  as 
a  single-loader,  the  cartridges  in  the  magazine  being  held  in 
reserve.  The  gun  can  also  be  readily  used  as  k  single-loader with  the  magazine   empty. 

When  the  cutoff  is  turned  up,  the  magazine  is  "on."  and the  bolt  can  be  drawn  fully  to  the  rear,  permitting  the  fop 
cartridge  to  rise  high  enough  to  be  caught  by  the  bolt  in  its 
forward  movement.  As  the  bolt  is  closed,  this  cartridge  is 
pushed  forward  into  the  chamber,  being  held  up  during  its 
passage  bv  the  pressure  of  those  below.  The  last  one  in  the 
magazine  is  held  up  by  the  follower,  the  rib  of  which  directs 
it  into  the  chamber.  In  magazine  fire,  after  the  last  cartridge 
has  been  fired  and  the  bolt  drawn  fully  back,  the  follower 
rises  and  holds  the  bolt  open  to  show  that  the  magazine  is empty. 
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ber  required  lo  make  a  ])ouii(l.  Conscquuutly,  if  it  took 
eight  or  twelve  balls  to  make  a  pound,  the  corresponding 
size  of  gun  would  he  known  as  eight  or  twelve  ball.  This 
naturally  merged  into  bore,  as  the  maker  Ijored  the  barrels 
to  the  size  of  the  ball  used.  Caliber,  as  now  iinderstood 
in  the  United  States,  is  measured  by  the  size  of  the  bore 

in  decimal  parts  of  an  inch,  30-caliber  meaning  0.30  in. 
While  the  very  early  an<l  perhaps  some  of  the  first 

guns  made  were  of  the  breech-loading  type,  considerable 
trouble  was  experienced  in  making  tlie  breech  tight  enough 

to  ])revent  the  escape  of  gas,  which  in  many  cases  was  ex- 
tremely dangerous  to  the  operator.  It  was  for  this  reason 

that  it  was  not  until  the  invention  of  cartridges  that 

breech-loading  became  practical.  However,  there  are 
numerous  specimens  of  other  breech-loading  mechanisms 
in  existence  in  various  museums.  One  example  espe- 

cially, which  may  be  found  in  the  British  Museum,  was 
made  by  John  Cookson  in  1586.  This  gun  was  not  only 
a  brecch-loailer,  but  was  a  repeater.  Powder  sufficient 
for  ten  loads  was  carried  loose  in  one  magazine  and  ten 

bullets  in  another.  .\  revolving-disk  mechanism  fed  a 
charge  of  powder  and  one  bullet  to  the  barrel,  from 
which  they  were  discharged.  This  gun  appears  to  be 
in  perfect  condition  in  spite  of  the  danger  that  is  at 
once  evident  to  the  reader — of  the  ignition  reaching  the 
powder  magazine  itself. 

An  Early  Repeating  Bkeech-Loader 

Another  single  breech-loader  9])pears  to  have  been  made 
some  30  years  previous  to  the  Cookson  gun,  aixl  in  the 
same  year  of  15.50  a  matchlock  revolver  was  invented, 
which  had  a  seven-chambered  cylinder  revolved  by  the 
act-ion  of  the  hammer.  Six  of  the  seven  chambers  were 
exposed  in  practically  the  same  way  as  in  the  modern 
revolver  with  which  we  are  all  familiar.  Two  weapons 
known  to  have  been  made  during  the  reign  of  Henry 
VIII  were  veritable  Snider  action  rifles. 

In  1664  Abraham  Hail  invented  a  gun  :  "Wliich  hatli  a 
hole  at  the  upper  end  of  the  breech  to  receive  the  charge, 
which  hole  is  opened  or  stopped  by  a  piece  of  iron  or 
steel  that  lies  along  the  side  of  the  barrel  and  that  is 

moved  by  a  ready  and  easy  motion." 
Numerous  other  examples  of  early  breech-loading  port- 

able firearms  could  be  cited,  but  the  foregoing  is  suffi- 
cient to  give  an  idea  of  some  of  the  early  inventions. 

On  May  21,  1811,  John  H.  Hall,  of  North  Yarmouth, 

Maine,  patented  a  breech-loading  gun  that  was  the  first 
one  of  the  kind  manufactured  in  this  country,  with  the 
possible  exception  of  a  few  isolated  cases.  It  was  at 

first  a  flintlock  and  later  a  percussion-cap  gun,  using 
paper  cartridges.  Official  records  show  that  about  100 
were  issued  to  a  company  of  riflemen  in  1816.  In  1836, 
Congress  voted  Mr.  Hall  a  reward  of  $10,000,  based 
on  $1  per  gun,  which  shows  that  10,000  had  been  made 
up  to  tliat  time.  These  guns  were  priced  at  $20  each,  and 
a  number  were  used  as  late  as  the  Civil  War.  There  is  no 

evidence  of  any  foreign  government  having  adopted  a 
breech-loader  previous  to  the  invention  of  tlie  Hall,  so 
the  United  States  must  be  credited  with  having  been 
first  in  the  field.  It  must  not  be  understood,  however, 
that  this  gun  was  ever  officially  adopted  at  any  time  for 
the  entire  United  States  AiTny.  It  was,  however,  u.sed  to 
a  considerable  extent  in  the  Black  Hawk  and  Seminole 

Wars,  and  also  in  the  Mexican  War;  and  while  not  gen- 
erally known,  quite  a  number  were  used  in  the  Civil  War. 

Just  luiw  early  paper  cartridges  were  invented  is  un- 
certain, though  in  the  year  1586  charges  of  powder  and 

a  bullet  were  placed  together  in  a  paper  envelope  or 
.sack,  the  base  of  which  was  torn  or  bitten,  and  the  pow- 

der poured  into  the  barrel.  The  bullet  was  then  rammed 
down  on  it.  These  cartridges  were  gradually  improved 
in  form,  but  did  not  carry  their  own  means  of  ignition,  be- 

ing fired  by  matchlock,  flintlock  or  percussion-lock  mech- 
anisms similar  to  those  used  for  loose  powder  and  ball. 

A  cartridge  carrying  its  own  means  of  ignition  is  known 
to  have  been  patented  in  1827. 

In  the  year  1836  Lefaucheux  invented  the  pin-fire  cart- 
ridge, which  was  n>ade  of  thin  brass  and  paper  and  had 

a  pin  projecting  through  the  side  which,  on  being  struck, 

exploded  a  "cap"  inside  the  shell.  In  this  same  year 
Greener,  an  Englishnian,  producecta  very  successful  elon- 

gated bullet  that  would  expand  and  fill  the  rifling  grooves 
when  fired,  thus  conserving  the  energy  of  the  gas.  Several 
others  had  tried  the  same  scheme,  but  his  appears  to  have 
been  the  earliest  successful  one. 

The  needle  gun  cartridge  was  invented  by  Deyse  in 
1838  and  adopted  by  the  Prussians  in  1841.  It  had  a 
conical  bullet,  with  a  wad  at  the  base,  behind  which  was 

a  charge  of  powder  in  a  lubrii'ated  paper  case.  The  deto- 
nator was  placed  in  the  wad  and  was  fired  by  means  of 

a  needle  that  was  thrust  through  a  perforation  in  the 

base,  through  the  powder  and  into  the  "cap." Percussion  itself  dates  back  to  1807  and  is  credited  to 

the  Kev.  John  Forsyth.  It  was  first  used  in  the  form 

of  powder  ignited  by  means  of  a  punch — hence  the  name 
of  "punch-lock."  Later,  ignition  was  used  in  the  shape  of 
pills  and  gave  the  name  of  jiill-lock  to  the  type  of  arms 
to  which  it  was  applied.  The  c()])])er  percussion  cap  was 
invented  in  1818  and  is  generally  credited  to  Joseph  Egg, 
of  England. 

In  America  the  first  metal  cartridges  appear  to  have 

been  fired  from  percussion  locks  by  means  of  a  perfora- 
tion in  the  base  of  the  cartridge,  which  allowed  the  flame 

of  the  priming  to  ignite  the  charge.  Probably  the  rim- 
fire  cartridge  closely  followed.  A  center-fire  cartridge 
was  patented  by  Smith  &  Wesson  in  1854.  They  also 
obtained  patents  on  an  improved  rim-fire  cartridge  in 
1860.  It  was  the  development  of  the  metal  cartridges 

that  made  possible  the  successful  use  of  breech-loaders, 
as  the  expansion  of  the  metal  shell  by  the  explosion  for 
the  first  time  produced  an  effectual  seal  for  the  prevention 
of  the  escape  of  gas  at  the  breech. 

OiiifiiN  OF  'JHi;  A.\[i:iiicAN  Akmy  Musket 

The  original  model  for  the  first  musket  made  by  the 
United  States  Government  was  the  Frencli  model  of  1763, 
which  was  largely  furnished  by  the  French  Government 
during  the  American  Revolution.  This  style  was  known 
as  the  Charleville  musket,  and  it  was  copied  in  almost 
e.xact  detail.  The  subsequent  models  brought  out  by  the 
French  were  also  closely  followed  for  many  years.  The 

model  of  17()3  is  especially  noted  as  having  been  men- 
tioned in  tlie  contracts  of  1798.  A  model  of  1797  was  sent 

over  from  France  by  the  American  ambassador  as  an  ex- 
ample of  fine  workmanship,  and  on  the  recommendation 

of  Eli  Whitney  the  improvements  were  later  adopted  in 

the  United  States  guns.  From  the  beginning  of  Gov- 
ernment gun  manufacture  in  the  United  States  until  the 

Krag  system  was  adopted  in  1892  the  lines  of  the  old 
Charleville  muskrt  are  plainly  visible.    A  few  interpola- 
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tions   wc'i'p   introdueed  to  a  limited   I'xteiit,   notably   the  Declaration   of   Independence   .steps    were   taken   looking 
Remington    in    1870,    the    bolt-action    Ward-Burton    in  toward  the  e.stabli.shment  of  an  ammunition  factory,  but 
1871  and  the  Chaffee-Reece  bolt-action  in   1884.     None  it  was  not  iintil  after  the  close  of  the  Revolution  that 

of  these  were  ever  universally  adopted  for  the   regular  anything  which  could  be  called  a  Government  small  arm 

FIG.  29.  SHARP'S  CARBINE 
Patented  Sept.  12.  1848.  and  Oct.  5.  18.52; 

lever-action  vertical  sliding  block;  first 
ones  used  percussion  caps  and  paper 
cartridges:  cal.  .50  and  52:  lenprth  of  bar- 

rel. 22  in.:  total  length,  39  in.;  weiKht, 
8  lb.;  80.512  purchased  during  Civil  War 

FIG.  30.  MAYNARD  CARBINE 
Patented  May  27,  1851,  and  Dec.  6.  1S59; 

tip-up  barrel:  lever  action;  percussion 
cap:  50  cal.;  length  of  barrel,  20  in.;  total 
length,  36%  in.;  weight,  6  lb.;  20,002  pur- 

chased during  Civil  War 

FIG.  31.  BURNSIDB  CARBINE 
Patented  Ma.v  25,  1856;  percussion  cap; 

flaring  metal  cartridge  with  small  hole 
in  butt  end:  lever-action  tilting  breech- block into  which  cartridges  were  placed 
butt  end  first;  cal.  53.5;  weight,  7  lb.; 
55,567   purchased 

FIG.  32.    COLT  REVOLVER  REPEATER 
5-shot:   percussion   caps:   patented   Nov. 

24.  1857;  cal.   56;   length  of  barrel,  26  in.; 
total  length,  44  in.;  weight,  9  lb.  3  oz. 

FIG.  33.    CARBINE  MADE  BY  B.  KITT- 
RIDGE  &  CO.,  CINCINNATI,  OHIO 

Rim-fire  cartridges;  40  cal.;  dated  Oct.  25, 
1859;  tip-up  barrel  striker  on  hammer 

FIG.  34.    SMITH  CARBINE 
Patented  June  23,  1857:  percussion 

lever,  tip-up  barrel  action;  cal.  50;  barre! 
21 V4  in.:  total  length,  39  in.;  weight,  7  lb 
15  oz.;  30,062  purchased  during  Civil  War 

top 

1, 

FIG.   35.    JOSLYN   CARBINE 
Patented    Oct.    8.    1S61:    rim-fire    cart- 

ridge: firing  pin;  breech-block  hinged  at 
side;   53   cal.;   weight.    7   lb.    3   oz.;   11,261 

purchased 

FIG.  36.    REMINGTON  CARBINE 
Patented    Dec.    2S.    1863;    thumb    hinged 

block  at  breecli:   44   cal.;   weight,   5  lb.   4 
oz. ;  20,000  purchased 

FIG.   37.    GALLAGHER  CARBINE 
Patented  July  17,  ISfiO:  percussion  cap; 

tip-up     barrel;     51      cal.;      22-in.     barrel; 
weight,  7  lb.  8  oz.;  22,728  bought 

FIG.  38.    STARR  CARBINE 
Patented     Sept.     14,     1S5S:     firing    pin; 

lever-action      vertical      sliding      breech- 
block:  52  cal.;  weight,  7  lb.  9  oz.;  25,603 

bought 

army,  though  the  Remington  was  issued  in  large  num- 
bers to  militia  in  a  number  of  the  states. 

The  beginning  of  the  manufacture  of  the  Charleville 
pattern  guns  is  pretty  clearly  traced.     Soon  after  the 

was  manufactured.  In  177(5  General  Washington  ordered 
Col.  David  Manson,  of  Boston,  to  establish  a  laboratory 

for  making  all  kinds  of  ammunition.  Bnxikfield,  Mass.. 

and  then  Hartford.  Conn.,  were  suggested,  but  for  sev- 
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eral  reasons  were  not  selected.  The  final  decision  was 

centered  on  Springfield,  Mass.,  and  early  records  show 
that  work  was  begun  on  this  laboratory  in  April,  1778. 
After  the  Revolutionary  War  was  over,  all  the  employees 
were  discharged  and  the  buildings  left  in  charge  of  a 
storekeeper. 

In  April,  1794,  Congress  authorized  the  establishment 

of  two  armories,  one  at  Harper's  Ferry,  Va.,  and  the 
other  at  Springfield,  Mass.  The  manufacture  of  small 
arms  began  at  Springfield  in  179.5  with  40  men,  and  345 
muskets  were  turned  out  the  first  year.  There  is  no  rec- 

ord of  any  small  arms  being  produced  at  Harper's  Ferry 
previous  to  1801.  In  1810  the  output  at  Springfield  was 
9,700  muskets  and  G02  carbines.  At  this  arsenal  in  1819 
the  cost  of  labor  per  musket  was  $6.57,  which  together 
with  the  cost  of  the  material  brought  the  total  cost  to 
$12.40  each.    The  output  of  this  arsenal  continued  from 

FIG.  27.    TYPES  OF  BAYONETS  ON  tfNITED  STATES  ARMY 
MUSKETS  AND  RIFLES 

A,  bayonet  1S03,  hollow  ground  point,  16  in.  long,  %  In.  at 
widest  part  of  blade;  B,  bayonet  1865.  hollow  ground  blade, 
18  in.  long,  %  in.  wide  at  widest  part  of  blade,  %  in.  thick  at 
base  of  blade;  C,  rod  bayonet  18SS,  when  out  projects  15  in. 
from  end  of  barrel,  rod  is  f'g  in.  in  diameter  with  trianj^ular 
point;  D,  Krag  bayonet  1892;  11%  in.  long,  >4  in.  thick  at 
base;  E,  bayonet  1905,  16  in.  long,  lxi4  in.  at  base  of  blade, 
handle  4%  in.  long;  F,  bayonet  1906,  slight  changes  in  handle 
and  catch 

1811  to  average  about  1,000  per  month.  Twelve  thousand 
muskets  and  250  rifles  were  produced  in  1819.  This  av- 

erage was  not  materially  changed  until  1862,  when  it 
jumped  to  102,410,  and  to  276,200  in  1864.  The  co.st  per 
gun  the  latter  year  was  $10.69.  In  1865  the  output 
dropped  to  195,341,  and  the  cost  rose  to  $14.12  each. 

Besides  the  Government  armories  established,  Congress 
in  1808  enact<>d  a  law  for  the  annual  payment  from  the 
United  States  Treasury  of  $200,000  for  si.x  private  ar- 

mories established  that  j'ear.  From  among  the  more 
prominent  gun  makers  were  .selected  Asa  Waters.  Sutton 
(now  Millbury),  Mass.;  Simeon  North,  Middletown, 
Conn.;  Nathan  Starr,  Middletown,  Conn.;  Eli  Whitney, 
Whitneyvillc  (near  New  Haven),  Conn.;  Henry  Der- 

ringer, Philadelphia,  Penn. ;  and  Lemuel  Pomeroy, 
Pittsficld,  ̂ lass.  Contracts  were  issued  to  these  firms 
for  a  term  of  years,  which  were  renewed  from  time  to 
time  until  1840.  These  private  armories  were  regarded 
as  permanent,  having  been  recognized  by  the  Government 
as  a  part  of  the  T^nited  States  industrial  preparedness 
measures  for  the  insurance  of  a  supply  of  arms. 

The  six  i)rivate  armories  assured,  the  Government 
proceeded  to  issue  contracts  for  arms  to  supi)iy  the  militia. 
From  June  30  to  Nov.  13,  1808,  nineteen  contracts  were 

made;  the  total  number  of  arms  delivered  by  these  nine- 
teen finns  to   December,    1812,   was   53,660. 

In  1841  and  1842  the  number  of  private  armories  was 

seven,  with  an  output  as  follows:  I'omeroy,  1,200  mus- 
kets; Whitney,  1,500  muskets;  Starr,  1,200  rifles,  Der- 

ringer, 1,200  rifles;  Waters,  3,000  pistols;  Johnston, 

3,000  pistols;  North,  2,000  Hall's  carbines.  These  made 
a  total  of  13,100  annually.  In  1845  the  last  of  these 
contracts  expired,  and  the  whole  system  was  broken  up 
without  notice. 

Starting  at  the  beginning,  the  strictly  Government 
muskets  and  rifles  were  made  as  follows.  The  changes  in- 

dicated can  be  easily  traced  by  reference  to  the  various 
illustrations,  shown  and  described  separately: 

French  Charleville  musket,  model   1763;  pattern  only. 
Flintlock  musket,  smooth  bore,  1795  to  1822;  minor  changes; 

bore  reduced  from  71  or  more  to  69  cal. 
Musket  altered  to  percussion,  model  1822;  cal.  69. 
Musket,  percussion;  new  nipple  seat  or  boss;  model  1842; 

cal.   69;  patterned  after  French  Charleville,  model   1840. 
Springfield  rifled  musket,  model  1855;  Maynard  primer; 

cal.  58. 

Springfield  rifled  musket,  models  1861,  1863,  1864;  different 
mountings. 

Springfield  breech-loading  rifle;  model  1865;  Allen  altera- 
tion; cal.  58. 

Springfield  breech-loading  rifle,  model  1866;  cal.  50. 
Springfield  breech-loading  rifle,  models  1868  and  1870;  cal. 

DO. 

Springfield  breech-loading  rifle,  model  1873;  cal.  45. 
Springfield  breech-loading  rifle,  model  1884;  cal.  45;  rod 

bayonet. 

United  States  magazine  rifle,  model  1892;  cal.  SO;  Krag- 
Jorgensen  system. 

United  States  magazine  rifle,  models  1896  and  1898;  Krag 

system. 
United   States   magazine   rifle,   model   1903;   cal.   30. 

Biiefly  reviewing  the  various  changes  and  interpola- 
tions that  took  place  from  time  to  time,  only  minor  altera- 
tions were  made  in  the  muskets  manufactured  from  1795 

until  1823,  when  the  percussion  system  was  adopted  to 
supersede  the  flintlocks.  Many  flintlocks  were  altered 
later,  so  that  frequently  models  of  earlier  years  are  en- 

countered in  museums,  having  the  percussion  system  of 
ignition.  A  large  nuiiibor  of  the  old  flintlocks  were  al- 

lowed to  accumulate  at  the  various  arsenals  until  in  1850 

and  1851  a  great  many  were  changed  to  percussion.  It 
was  during  this  period  that  the  Hall  breech-loader  was 
used  to  some  extent,  and  many  are  to  be  found  of  both 

systems. 
1'he  model  of  1842  shows  a  new  nipple  seat  or  boss, 

bulging  out  from  the  side  of  the  barrel  and  an  integral 
part  of  it.  The  next  change  of  importance  was  the 
reduction  of  the  bore  from  69  to  58  caliber  and  the  adop- 

tion of  the  Maynard  primer,  which  was  done  in  1855.  The 
Maynard  primer  consisted  of  a  flat  tape  with  an  explo- 

sive mixture,  or  caps,  at  intervals.  This  tape  was  wound 
over  a  small  drum,  and  the  caps  were  fed  one  at  a  time 
up  over  the  nipple.  The  action  of  the  hammer,  as  it 
was  cocked,  brought  a  cap  into  position;  and  as  it  de- 

scended, it  cut  off  a  piece  of  the  tape  and  a  cap.  This 
did  away  with  the  necessity  of  putting  a  <ap  on  the  nipple 
at  each  loading,  as  it  was  taken  care  of  automatically  as 

long  as  the  priming  tape  lasted,  when  it  was  easily  re- 
placed. This  system  was  later  abandoned  and  return 

was  made  to  the  percussion  caps.  With  this  exception, 
few  changes  other  than  in  the  mountings  were  made  for 
years,  the  essential  parts  remaining  standard. 
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Very  few  breech-Ijadinff  arms  except  the  Hall  were 
tried  by  the  (lovernnieiit  previous  to  the  Civil  War. 

Among  the  principal  ones  were  the  Sharps,  Burnside 

and  Spencer,  of  which  a  few  were  issued  to  troops  be- 
tween 1845  and  1860.  Some  Maynards  were  also  is- 
sued. The  ffoiieral  opinion  of  the  army  boards  of  this 

time  was  that  tlie  breech-loader  was  not  [jcrfectcd  enough 
for  general  adoption.  At  the  outbreak  of  the  Civil  War 
the  Government  found  itself  unable  to  furnish  its  troops 
with  arms,  so  they  were  purchased  both  here  and  abroad. 
.None  of  these  weapons,  however,  seem  to  have  influenced 

the  subsequent  Government  models  to  any  noticeable  ex- 

tent. Since  these  guns  had  so  little  bearing  on  the  regu- 
lar army  models  and  were  so  numerous,  only  a  few 

of  the  better  known  ones  are  shown  in  the  illustrations. 

In  18()5  the  Government  adopted  its  first  official  breech- 
loader. This  was  known  as  the  Allen  alteration  and 

lonsisted  mainly  in  crossmilling  a  section  out  of  the 
top  of  the  rear  end  of  the  barrel  and  fitting  on  a  hinged 

breech-block.  This  block  is  plainly  shown  in  the  illustra- 
tion for  that  year.  The  model  of  1866  was  very  similar, 

but  the  calii)er  was  reduced  to  50,  which  was  taken  care 

of  in  the  guns  already  made  by  inserting  a  rifled  tube 

in  the  barrel  to  reduce  it  to  the  required  size.  Practical- 
ly no  change  was  made  in  the  models  of  1868  and  1870, 

except  that  in  18^0  the  barrel  was  made  to  screw  into 
the  receiver  frame.  It  was  also  in  this  year  that  the 

Kemington  breech-loader  was  used  to  a  limited  extent. 
This  was  followed  the  next  year  by  another  brief  experi- 

ment in  the  form  of  the  Ward-Burton  bolt-action  rifle, 
which  was  one  of  the  earliest  of  this  type. 

The  model  of  187:5  had  the  caliber  reduced  to  45.  Some 

of  the  officers'  models  of  this  year  al.so  were  fitted  with  a 
three-cornered  rod  bayonet.  Of  course,  it  must  be  borne 
in  mind  that  all  through  these  periods  numerous  carbines 

for  mounted  troops,  artillery,  officers  or  others  were 
made,  but  had  no  bearing  on  the  main  issue.  All  sorts  of 

weapons  were  also  being  constantly  tried  out  by  the  ord- 
nance boards  in  the  search  for  something  better,  but 

through  it  all  the  old  lines  of  the  original  Charleville 
mnsket  proved  the  more  practical. 

The  Springfield  model  of  1884  carried  the  rod  bayonet 
as  its  principal  change.  This  was  a  round  pointed  rod 
that  was  carried  in  the  rifle  about  like  the  old  ramrod 

and  could  be  pulled  out  a  certain  distance,  when  a  catch 

would  hold  it  until  released  and  pushed  back  again.  This 
year  also  saw  the  introduction  of  another  experiment  in 

the  Chaffee-Eeece  bolt-action  rifle,  of  which  only  a  few 
hundred  were  manufactured  and  issued  for  regular  service. 

The  next  change  is  a  radical  one,  the  caliber  being  re- 

duced to  30  and  a  magazine  rifle  of  the  modified  Krag- 
Jorgensen  type  being  adopted  after  extensive  competitive 
tests.  It  is  not  necessary  to  describe  this  model  in  detail, 
though  it  continued  in  use  with  slight  alterations  until 
the  adoption  of  the  present  model  of  1903,  the  action  and 

details  of  the  latest  type  of  which  are  described  else- 
where. This  last  rifle  contains  many  of  the  best  fea- 

tures of  both  the  Krag  and  the  Mauser  systems,  and  in 
its  present  form  is  considered  by  army  men  to  be  one 

of  the  best  and  hardest  shooting  rifles  usetl  by  any  army. 
The  big  advantage  of  the  bolt  action  is  that  it  lends  it- 

self so  easily  to  either  magazine  or  hand   loading. 

During  the  entire  period  of  rifle  evolution  the  bayo- 
nets varied  Init  little,  except  as  they  were  made  to  conform 

to  the  ditt'erent  sizes  of  barrels.    Some  special  designs  were 

introduced  for  different  branches  of  the  service,  but  three 

])rincij)al  tyjies  only  were  used  by  the  regular  army,  as 
shown  by  the  illustrations. 
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By  John  Younger* 
It  is  a  comparatively  short  time  since  shafts  and  bush- 

ings were  marked  on  the  blueprint  to  the  normal  size 

rather  than  the  actual  expected  size.  The  "man  in  the 
shop"  was  ex])ecte(l  to  turn  or  \wre  his  own  clearances,  and 
the  drawings  had  the  appearance  of  Fig.  1. 

The  "man  in  the  shop"  did  not  prove  equal  to  the  job, 
and  the  drafting  room  gradually  took  on  the  responsi- 

Fig.2 
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l6Te€th.6D.P. 
To  Just  run  anywhere 

between  th&se to/erances 

Fig.5 

VARIOUS  METHODS   OF   INDICATING    SIZE   AND 
WORKING    TOLERANCES 

bility  of  giving  him  accurate  sizes.  Simultaneously  they 
gave  him  the  working  tolerances  as  well  as  the  clearances, 
so  tiiat  a  drawing  now  looked  like  Fig.  2. 

The  gage  makers  did  their  part  and  designed  two  gage 

plugs  (Fig.  3)  for  the  one  hole.  One  plug  went  in,  ihc 
other  did  not.  Sometimes  similar  caliper  gages  were 
made  for  the  shaft.     Sometimes  micrometers  were  used. 

The  system  was  gradually  extended  to  surfaces,  screw 

threads,  forced  fits,  depth,  height  and  width  measure- 

ments. The  "man  in  the  shop"  was  not  given  a  chance — 
except  in  gears. 

A  draftsman  draws  two  shafts  exactly  3  in.  center 
distance.  He  draws  two  gears  each  marked  plainly  P.D. 

3  in.  and  expects  tliem  to  mesh  quietly  together.  They 

won't. The  "man  in  the  shop"  either  makes  the  centers  out 

"a  little"  or  he  cuts  the  pitch  diameters  "a  little"  less. 

Sometimes  he  measures  that  "little"  by  a  thing  he  calls 
backlash — that  is,  the  thickness  of  feeler  he  can  Just  get 
in  tangential  to  the  curved  surfaces  of  two  tooth  faces. 

It  is  obviously  impossible  for  him  to  measure  backlash 

on  every  tooth,  especially  if  the  gear  is  case-hardened  and 

of  slightly  varying  shape.  He  must  form  a  general  con- 
(lusion  based  on  approximate  feel  or  really  instinctive 

knowledge.  It  is  this  "rule  of  tliuml)"  intuitive  or  iii.stinc- 
tive  knowledge  that  diflferentiates  the  good  gear  inspector 
from  the  poor. 

To  repeat,  working  clearances  were  once  measured  this 

v.ay  between  shaft  and  bearing,  till  the  supi)ly  of  gooil 
men  ran  out.  A  0.002-in.  clearance  felt  to  some  men  like 

0.015  in.  and  vice  versa.  No  man  could  estimate  "shake" 
or  backlash  correctly  all  the  time. 

It  is  not  easy  to  measure  pitch  diameter  accurately,  but 

it  can  be  done.  iV  nominal  3-in.  P.D.  can  be  actually  cut 
3.002  in.  in  one  blank  and  3.005  in.  in  anotiier.  These 

blanks  can  be  retained  as  masters,  and  acceptable  gears 

should  mesh  tightly  with  the  3.110.")  in.  and  run  around 
•Chief  Engineer.  Picrce-Arrow  Motor  Truck  Department 

J 
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Ireoly  witli  the  3.00-3  in.  Tf  this  afcuracv  be  too  great 
the  tight  or  "not  go"  might  be  made  as  much  as  3.010  in. 
iind  the  free  gear  as  little  as  3  in.  Clearances  and  toler- 

ances in  gears  may  be  a  matter  of  taste  Just  as  much  as 
(hey  are  in  shafts  and  holes. 

Perhaps  better  still  a  hardened  rack  can  be  made  and 
very  accurately  ground  on  the  teeth  and  on  the  back:  its 
pitch  line  accurately  measured  to  the  back,  and  all  gears 
run  with  it  between  the  two  allowed  cent«r  distances.  The 

rack  could  slide  in  ways  across  the  gear  teeth  as  indicated 
in  Fig.  4. 

A  gear  under  suspicion  could  be  run  with  the  master 
in  a  few  seconds.  One  high  tooth  alone  will  show  up 
instantly  and  cause  rejection.  With  slight  experience 
eccentricity  can  readily  be  detected.  Nothing  is  left  to 
tlie  emotions  of  the  inspector.  It  either  runs  or  does  not 
run. 

Drawings  could  he  dimensioned  in  accordance  with 
what  they  are.    A  gear  drawing  would  look  like  Fig.  5. 
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TSa©  Temmpeff'at^B'e  of  Clhips 

By  E.  Thaulow* 
The  heating  of  metal  chips  is  due  to  the  energy  lost  hy 

the  cutting  action  through  "internal  friction"  in  the 
material  of  the  chi))  and  external  friction  in  the  chip,  the 
])iece  of  work  and  the  cutting  tool.  A  part  of  that  heat 
is  conducted  away  from  the  cutting  point  through  the 
material  of  the  piece  of  work  and  the  cutting  tool :  Init 
at  a  cutting  speed  high  enough,  the  greater  part  remains 

in  the  chip  and  gives  it  the  well  known  coloring,  as  men- 
tioned,in  the  last  article  of  ̂ Ir.  Herbert  (Vol.  44,  page 

oOl).  Some  time  ago,  when  I  tried  unsuccessfully  to  get 

blue  chips  by  cutting  mild  steel,  I  developed  a  mathe- 
matical forniula  for  the  relation  between  the  cutting 

pressure  and  the  temperature  of  the  chips.  I  think  this 
formula  may  be  of  interest  to  some  American  Machinist 
readers. 

If  the  cutting  pressure  in  kilograms  per  square  milli- 
meter is  p,  the  area  of  the  chip  in  square  millimeters  a,  and 

the  cutting  speed  in  meters  per  minute  v,  then  the 

energy  used  by  the  cutting  action  will  be  pav  kilogram- 
meters  per  minute.  As  the  unit  of  heat  corresponds 

to    427    kilogram-meters,    the    heat    generated    will    be 

'—^  calories.'  Suppose  finally  that  the  part  used  to  heat 

up  the  claps  is  proportioned  to  the  total  heat  generated 
by  n,  then  the  heat  per  minute  i/j  available  for  heating 
ilie  chips  will  be  determined  by: 

//,  =  n^—r  calories '  427 (1) 

The  volume  of  cliij)s  cut  per  minute  is  av  cubic  centi- 
meters. Taking  a  si)ecilic  gravity  (j  in  kilograms  per 

leiitinieter  and  a  s]ie(ific  heat  /(  in  calories  ])cr  kilogram, 

the  heat  11.,  required  to  heat  u])  the  chips  to  the  tempera- 
ture T  above  tlae  temperature  oC  the  room  is  determined 

by: 
//,  =  avyhT  (2) 

By  actual  (-utting  we  get  11^  =  11.^. 
Hence 

P 
T  =  n 42T  X  gh (3) 

The  formula  i«hows  that  except  in  the  value  of  n  the 

cutting  speed  and  the  chip  area  do  not  affect  the  tempera- 
ture of  the  chip. 

7X8 
For  steel  we  have  q  ==  ,— jr^r^  and  /(  =  0.115.     Substi- 

■^        1,000 

tuting  these  values  in  formula  (3)  we  get: 
T  =  2.(52  np  (4) 

The  value  of  n  depends  on  the  cutting  speed,  partly 
also  on  the  area  and  the  shape  of  the  chip,  and  is  sup]iosed 

to  be  about  %  in->  the  practical  use  of  high-speed  steel 
tools  in  roughing  steel.  As  a  maximum  never  reached 
we  get  n  =  1.  Substituting  these  values  for  n,  formula 

(4)  becomes: T  =   1.97p  (5) 

and  as  a  maxinmm 
T  =  2.62p  (fi) 

In  cutting  medium  steel,  using  a  cutting  angle  of 
about  70  deg.  and  an  area  of  cut  of  about  5  sq.nnn. 
(0.008  sq.in.),  the  value  of  p  is  about  1.75  kg.  per  sq.mm. 
Hence  T  =  344  deg.  C.  (650  deg.  F.),  as  a  maximum 
T  =  458  deg.  C.  (850  deg.  P.).  For  larger  chip  areas 
the  temperatures  are  still  less,  and  high  temperatures  such 
as  glowing  temperatures  by  cutting  ordinary  material  of 
construction  are  beyond  physical  possibility,  unless  there 
•is  something  wrong  in  the  cutting  action,  as  the  break- 
douai  of  the  cutting  edge. 

The  foregoing  considerations  threw  some  light  upon  the 
behavior  of  different  materials  for  cutting  tools.  For  tools 
of  carbon  steel  the  temperature  of  the  chip  may  be  much 
higher  than  the  breakdown  temperatures  of  the  tool  steeU 
Therefore,  it  is  necessary  to  employ  a  slow  cutting  speed 
and  a  small  chip  area,  so  that  the  heat  generated  can  be 
conducted  for  a  considerable  part  through  the  piece  of 
work  and  the  tool  itself;  that  is,  the  factor  n  must  be 

small.  For  tools  of  high-speed  steel  the  effect  is  opposite. 
Here  the  chip  temperature  is  lower  than  the  breakdown 
temperature  of  the  tool,  and  the  chip  acts  as  a  cooling 
medium. 

Besides  this,  the  difference  of  temperature  between  the 
tool  and  the  piece  of  work  may  be  much  higher  than 
in  carbon  steel,  and  the  latter  will  also  act  as  a  still 

stt-onger  cooling  medium  on  the  edge.  This  in  connection 
with  the  poor  heat  conduction  of  high-sjjeed  steel  will 
preserve  the  hardness  of  the  edge  longer  than  the  re- 

mainder of  the  cutting  side  of  the  tool.  In  cutting  tough 
materials  where  the  chip  remains  in  contact  with  the 

cutting  side  of  the  tool  for  a  longer  time,  this  fact  ex- 
plains the  well  known  phenomenon  of  the  wear  of  the 

tool  behind  the  cutting  edge,  while  the  latter  is  left  nearly 
untouched. 

MefitaovaEag  CotiaKaUes'lboff'e  Teat 
fjposisi  &  Hole 

•Professor,  The  Koyal  Technical  College,  Copenhagen,  Den- mark. 

U  calorie   =   3,0X7.77  ft. -lb.    =    3.97  B.t.u, 

By  H.  p.  Johnson 

While  counterboring  a  ij-iu.  hole  l^  in.  deep  the  pilot 
on  the  counterbore  roughed  up  and  twisted  off  fiusii  with 
the  bottom  of  the  hole.  The  piece  being  covnterbored 
could  not  be  heated  as  this  would  spring  it.  An  old  drill, 
the  size  of  the  body  of  the  counterbore,  was  procured, 
and  the  center  was  ground  out  with  a  thin  wheel  the  size 
of  the  ])ilot.  The  drill  thus  ground  acted  as  a  hollow 
mill.  After  running  the  drill  in  the  center  slot  all  that 
leniained  was  to  take  a  pair  of  tweezers  and  pick  the 
broken  teat  out. 
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Tools  for  F^ump  aimdl  Lallie  Parte 
By  Robert  Mawson 

iSYNOPSIS — In  this  illustrated  jig  and  fixture 
data  page  are  shown  tools  for  machining  elements 
used  on  pumps  and  lathes.  The  different  items 
include  weight,  speeds,  feeds  and  time  required 
for  the  various  operations.  With  such  information, 
the  article  should  prove  helpful  for  similar  work 
in  many  shops. 

The  special  tools,  jigs  and  fixtures  shown  herewith  are 
found  in  the  equipment  for  machining  the  parts  of  a  steam 

pump  and  turret  lathe  in  a  New  England  shop.  The  tools 

are  not  elaborate,  yet  they  are  producing  work  of  an  inter- 
changeable nature  at  a  good  rate  of  speed.  It  will  be 

observed  tliat  the  same  fixture  base  serves  for  both  the 

milling  and  the  drilling  operations  in  machining  the  back 
arm. 

A  milling  fixture  to  machine  two  parts  which  are  held 
by  one  strap  and  the  jig  for  the  same  piece  are  shown; 
when  machining  the  lathe  carriage,  the  boring  fixture  is 
made  with  a  finished  surface  to  suit  the  part  to  be  ma- 

chined, which  is  securely  held  in  place  with  a  wedge. 

F1G.2 
F1G.6 

Fie.9 

F16.7 
TOOLS  USED  IN  MACHINING  PUMP  AND  LATHE  PARTS,  WITH   WORK  SHOW.N  IN  POSITION 

FIGS.  2  AND  2-A 
Operation — Milling  pump  pedestal,  Pig.  1.  The  rough  cast- 

ing is  located  against  pads  at  the  end  of  the  fixture,  and  an 
open  strap  is  slid  under  the  nuts  on  the  bolts.  The  nuts  are 
then  tightened,  holding  the  casting  securely. 

Surface    Machined — Base,    using    a    3Vi-ln.    end    mill    oper- 
ating at  96  r.p.m.  wtih  a  feed  of  0.1  in.  per  revolution. 

FIGS.   4  AND   4-A 
Operation — Drilling  lathe  countershaft  hanger  tie-rod. 

Fig.  3.  The  rough  casting  is  located  in  two  V-blocks  and 
forced  against  a  stop  pin  with  a  setscrew.  A  thumb-screw  is 
then  tightened  on   the  piece  to  hold  it  securely. 

Holes  Machined — Two  "Aw-in.  and  one  "/(M-in.  drilled. 
FIGS.   6  AND  6-A 

Operation — Drilling  lathe  back-arm  block.  Fig.  5.  The 
milled  casting  is  placed  in  the  sub-base  fixture  and  held  with 
two  bolts.  The  jig  is  then  slid  on,  the  upper  surface  being 
located  against  an  adjustable  setscrew  by  a  thumb-screw. 

Holes   Machined — Two  ^Voi-in.   and   six    H-in.   drilled.     The 
former  holes  are  afterward  tapped  with  1-in.  U.S.S.  threads. 

FIGS.   7  AND  7-A 
Operation — Milling  lathe  back-arm  tool  block.  Fig.  5.  The 

casting  is  located  in  the  sub-base  fixture  in  a  manner  similar 
to  that  described  for  the  drilling  operation. 

Surfaces  Machined — Slots  in  the  base,  using  three  5-in. 
cutters  operating  at  53  r.p.m.  with  a  feed  of  O.IS  in.  per  revo- 
lution. 

FIGS.   9  AND  9-A 
Operation — Boring  lathe  carriage.  Fig.  S.  The  casting  is 

located  against  a  stop  pin.  A  wedge  is  driven  into  the  ma- 
chined surface  of  the  fixture  and  the  part  to  hold  the  carriage 

in  position.  The  fixture  is  located  on  the  boring  machine 
with  keys  and  held  in  place  by  bolts  fitting  in  the  slots  of 
the  fixture  ears. 

Surface  Machined — One  2-in.  bored  hole  through  two  sec- 
tions of  the  casting. 
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of  Steel aE& 

By  a  Japanese  Engineek 

Herewith  is  given  a  summary  of  t"he  report  of  a  Steel 
Committee  appointed  by  the  Japanese  Government  in 

May,  1916,  to  investigate  the  steel  situation.  Its  mem- 
bers included  high  authorities  in  Japan — steel  makers, 

steel  consumers  (private  and  Government),  professors, 
mining  engineers,  dockyard  directors,  etc.  Some  of  the 
figures  differ  from  our  last  report.  They  were  probably 
obtained  from  a  more  reliable  source. 

Though  the  Government  has  already  investigated  the 
iron  beds  in  Japan  and  there  is  probability  of  finding  new 
beds  in  the  future,  it  is  quite  evident  that  there  is  not 
sufficient  ore  in  our  country  to  satisfy  the  increasing 
home  demands  of  ii'on  and  steel.  Therefore  it  is  neces- 

sary to  secure  a  supply  from  abroad.  The  Government 
has  studied  the  iron  beds  in  the  neighboring  countries  to 
some  extent,  but  this  work  is  not  finished.  The  following 
steps  are  to  be  taken  to  encourage  the  production  of  iron 
ore  at  home : 

1.  The  Government  will  give  technical  assistance  to 
private  enterprise,  such  as  boring,  mining,  planning,  etc. 

2.  A  special  reduced  price  will  be  fixed  for  transporta- 
tion of  iron  ore. 

3.  Special  facilities  will  be  provided  for  supplying 
charcoal  to  be  used  in  iron  furnaces. 

4.  The  Government  steelworks  will  investigate  and  try 
the  experiment  of  producing  iron  from  inferior  ore,  as 
well  as  from  sand  iron  ore. 

The  use  of  sulphide  iron  ore  for  producing  iron  will 
also  be  encouraged,  and  the  first,  second  and  fourth  of 
the  items  above  will  be  applied  to  this  kind  of  ore.  The 
Government  will  investigate  the  plants  of  important  iron 
mines  when  a  great  quantity  of  ore  is  required  in  case  of 
emergency.  It  will  study  the  Skatani  mine,  and  steps 
will  be  taken  to  start  the  works  there. 

There  is  not  sufficient  suitable  coal  in  Japan  for  making 
coke  for  the  iron  furnaces,  so  the  Government  steelworks 
will  endeavor  to  use  inferior  kinds  of  coal  for  its  own  fur- 

naces. It  will  determine  the  possibilities  of  near-by 
countries  as  sources  of  iron  ore,  mangan  ore  and  special 

ore  necessary  for  certain  steels.  This  will  be  done  imme- 
diately. Coal  fields  in  near-by  countries  suitable  for 

I^roducing  cokes  for  iron  furnaces  will  be  investigated. 
Assistance  will  be  given  to  private  enterprises  in  import- 

ing iron  ore  and  all  kinds  of  raw  material  necessai7  for 
ironworks,  and  those  private  firms  that  produce  metals 
or  alloys  necessary  for  special  steel  will  be  aided. 

Varieties  of  Iuox  and  Steel  Pkoducts 

The  home  consumption  of  pig  iron  has  been  as  follows: 
Average  yearly  consumption,  ]906  to  1910        124,007  tons 
Average  yeariy  consumption,  1911  to  1916        200. 22S  tons 
Increase      61.5  per  cent. 

The  probable  consumption  of  pig  iron  in  the  future 
is  estimated  as  follows,  in  tons : 
1918    360,900   1925    617,500 
1920   ;    430,000   1928    743,000 
1923    533,600 

The  home  consumption  of  steel  has  been  as  follows : 
Average  yearly  consumption,  1906  to  1910        472,487  tons 
Average  yearly  consumption,  1911  to  1916        691,884   tons 
Increase         46.5  per  cent. 

The  above  figures  do  not  include  importations  of  ships, 
engines,    railway    wagons,    locomotives,    etc.      These    are    esti- 

mated  at   92,000   tons  per  year,   as   the  average   from   1912   to 
1914. 

The  probable  consumption  of  steel  in  the  future  is 
estimated,  in  tons,  as: 

1918    1,113,000    1925    1,786,000 
1920    1,295,000    1928   2.112,000 
1923    1,568,000 

The  annual  production  of  Japan  and  neighboring 
countries  follows : 

Pig  Iron,   in  Tons 

Home  Chosen*  Manchurlat  Chinat  Total 
1915          345,600     30.000  200,000  575,600 
1916          491,000     35,000  200,000  726,000 
1917          539,900     70,000  200,000  809,900 
1918       541,500  100,000  230,000  480,000  1,351,500 
After  1919...     541,500  100,000  230,000  480,000  1,351,500 
After  1922...     611,500  100,000  230,000  480,000  1,421,500 

Steel,  in  Tons 
1915          405,100     50,000  455,100 
1916          569,600     50,000  619,600 
1917          686,000     60,000  746,000 
1918          765,000     60,000  825,000 
After  1919...     770,000            120,000  60,000  950.000 
After  1922   ..  .1,090,000            120,000  60,000  1,270,000 

Besides  the  above  figures,  there  is  a  yearly  production  of 
wrought  iron  of  1,000  tons  at  present. 

•Chosen  indicates  the  production  at  Kenjiho.  tManchuria 
means  Honkeiko  and  Anzantenm.  tChina  means  Dai-ya  and 
Han-yang.     Honkeiko  and  Dai-ya  do  not  produce  any  steel. 

We  cannot  get  good  ore  suitable  for  acid  steel  in  Japan, 
but  all  other  varieties  of  steel  are  as  g;ood  as  tho,se  of 
foreign  manufacture.  The  cost  of  manufacturing  pig 
iron  is  not  higher  than  that  in  foreign  countries.  The 
greatest  difficulties  are  the  lack  of  capital,  heavy  taxes 
and  miscellaneous  .shop  expense.  The  committee  believes 
there  will  be  great  prosperity  for  these  manufacturing 
works  in  Japan,  if  the  Government  makes  a  special  policy 
in  their  favor.  The  same  conclusion  also  applies  to  steel 
manufacture. 

The  committee  strongly  advises  the  Government  that 
mutual  intimate  consultation  and  cooperation  of  Govern- 

ment and  private  steelworks,  instead  of  competition  be- 
tween them,  is  highly  desirable. 

Steps  To  EncouriVGE  Iron  and  Steel  Manufacture 

To  encourage  the  manufacture  of  iron  and  steel  the 
following  steps  are  recommended  by  the  committee: 

1.  Works  producing  pig  iron  of  more  than  3.5,000  tons 
per  annum  shall  receive  the  right  to  buy  the  land  by  force, 
if  necessary  (just  as  the  land  necessary  for  railroad  or 
Government  use  is  acquired — buying  the  land  at  an  ap- 

praised \alue  instead  of  at  abnormally  high  cost,  or  buying 
though  the  owner  declines  to  sell). 

2.  Steel  makers  can  buy  or  contract  to  hire  Govern- 
ment land  for  long  periods. 

3.  Steelworks  established  to  produce  more  than  35,000 
tons  of  steel  or  pig  iron  per  annum  shall  be  exempt  from 
any  kind  of  taxes  for  10  years  from  the  commencement 
of  the  work. 

4.  Special  subsidies  for  encouraging  works  producing 
pig  iron  containing  a  low  amount  of  phosphorus  shall 

be  granted. 
0.  No  taxes  shall  Ix  charged  on  iron  and  steel  imported 

from  Chosen. 

6.  Special  protection  shall  be  paid  to  iron  and  steel 
products  manufactured  in  foreign  lands  under  Japanese 

capital. 
7.  Government  steelworks  shall  constantly  prosecute 

research  and  experiments  that  might  benefit  private  steel 
makers. 

8.  Government  steelworks  must  keep  in  mind  means  for 
producing  skilled  engineers  and  foremen,  etc.,  so  as  to  be 
able  to  supply  them  to  private  finns  if  required. 



October  5,  1916 AMERICAN    MACHINIST 585 

'.mBti 
T^F< 

^r 

WorSi 

By  L.  p.  Alford 

SYNOPSIS — The  principles  and  a  few  of  tlie 
practicnl  reaiions  that  have  hrouyht  success  in  in- 

stalling task-ancl-honus  work  in  the  plants  of  the 
Remington  Typewriter  Co.  This  work  has  been 

done  during  th  e  introduction  of  scientific  manage- 
ment and  ivith  the  counsel  and  ackice  of  H.  L. 

Gantt. 

Three  preceding  articles,  published  on  pages  457,  497 
and  537,  have  briefly  sketched  the  results  of  the  installa- 

tion of  scientific  management  in  the  four  principal  plants 
of  the  Remington  Typewriter  Co.,  have  outlined  the 
attitude  of  the  management  toward  the  employees  and 
have  given  the  principles  of  storekeeping,  timekeeping 
and  production  control.  This  last  article  on  general 
features  of  the  management  as  now  organized  deals  with 
task-and-bonus  work.  It  is  the  purpose  to  give  a  few  of 
the  principles,  together  with  some  of  the  basic  reasons 
that  have  contributed  to  .success  in  its  installation. 

A  few  of  the  figures  given  in  the  first  article  showing 
the  general  results  and  savings  that  have  come  from  the 
introduction  of  the  new  methods  will  bear  repetition  here, 
for  task  work  and  bonus  has  been  one  of  the  important 

factors  in  bringing  the  benefits.  About  one-fifth  of  the 
operations  in  the  Remington  plant  at  Ilion,  N.  Y.,  are 
now  on  a  task-and-bonus  basis.  Many  jobs  are  also  on 
this  same  basis  in  the  other  three  factories,  though  not 
as  many  in  the  aggregate.  The  average  increase  of 
production  per  unit  of  time  on  these  5,000  tasks  is  65 
per  cent.  The  saving  of  labor  expense  on  these  same  5,000 
jobs  is  about  18  per  cent.  The  increase  in  wages  earned 
by  the  workmen  employed  on  these  5,000  jobs  is  33  per 
cent.  In  addition  to  these  savings,  there  are  many  other 
items  of  operating  expense  that  have  been  eliminated  or 
reduced  and  show  through  the  decrease  of  manufacturing 
costs. 

Object  of  Task  Wokk  with  a  Bonus 

The  object  of  task  work  with  a  bonus  is  to  insure  the 
regular  accomplishment  of  the  full  amount  of  work  that 

can  be  done  by  a  trained  workman  with  proper  equip- 
ment and  under  proper  conditions.  To  secure  this  re- 

sult it  is  necessary  that  every  operation  shall  be  studied 

to  find  out  the  best  method  of  doing  it  with  the  equip- 
ment available,  or  to  determine  what  other  equipment  it 

may  be  necessary  to  acquire. 
The  method  and  equipment  having  been  decided  upon, 

the  next  step  is  to  establish  the  rate  of  production  that, 
all  things  considered,  is  the  most  economical.  It  is  on 
this  rate  of  production  that  the  task  is  based.  The  health 
and  happiness  of  the  workmen  enter  as  factors  in  setting 
this  rate,  for  it  is  obviously  uneconomical  to  have  any 

employees  overworked  or  overstrained.  Thus  a  task  sys- 
tem that  does  not  consider  these  features  of  well-being  is 

wrong  in  principle  and  must  fail.  A  successful  system 
must  be  scientific,  human  and  be  operated  with  fairness. 

The  function  of  fask-and-bonus  work  can  only  be  ful- 
filled by  obtaining  the  cooperation  of  the  workmen.    Sucli 

cooperation  is  a  most  important  factor  in  the  economy  of 
manufacture.  It  can  best  be  develo]5ed  by  rewarding  the 
individual  worker  according  to  his  just  deserts.  It  is 
this  that  task  work  with  a  boniLs  seeks  to  do.  It  en- 

deavors to  obtain  the  cooperation  of  the  workman  by  in- 
ducing him  to  work  at  a  rate  and  in  a  manner  which 

scientific  investigation  shows  to  be  the  best  for  all  con- 
cerned, and  then  rewards  him  ddequately  for  the  efforts 

that  he  puts  forth. 
Thus  one  of  the  basic  ideas  in  task  work  is  the  setting 

up  of  an  equitable  bargain  between  the  company  and 
each  employee.  The  company  asks  for  a  definite  mini- 

mum output,  which  investigation  has  shown  to  be  fair 
considering  all  of  the  working  conditions.  In  return  for 
this  it  offers  the  workman  a  guaranteed  hourly  rate  over 
and  above  that  which  he  regularly  receives.  This  increase 
is  great  enough  to  induce  him  to  do  the  minimum  amount 
of  work  specified  in  the  manner  and  time  specified.  This 
amount  of  work  is  called  the  "task."  If  a  workman 
accomplishes  his  task,  he  is  paid  at  his  regular  hourly 
rate  for  the  time  allowed  for  the  task  plus  a  percentage 
of  that  time.  The  compensation  is  thus  equivalent  to  a 
piecework  rate.  The  workman  has  all  the  advantage  of 
davwork  if  he  is  unskilled,  and  of  piecework  if  he  is 
skilled. 

A  task  is  set  in  such  a  manner  that  a  good  workman  is 
enabled  to  accomplish  it  every  day,  and  the  time  allowed 
is  liberal  enough  so  that  he  will  not  be  penalized  by  fail- 

ure because  of  small  and  unusual  delays  which  cannot  be 
specifically  provided  for.  Every  failure  to  make  bonus 
is  investigated  as  promptly  as  possible  after  the  work  is 
done,  and  the  conditions  that  caused  it  are  at  once 
corrected. 

A  study  of  task  work  in  the  Remington  plants  discloses 

this  fact:  That  t^isk  work  cannot  be  successfully  estab- 
lished until  the  management  has  sufficient  production 

control  to  insure  that  the  proper  conditions  for  the  speci- 
fied output  can  always  be  maintained.  This  means  that 

there  must  exist  proper  methods  of  purchasing  material, 

storekeeping,  timekeeping,  planning  and  scheduling,  be- 
fore task  work  is  begun.  If  this  foundation  is  not  laid, 

conditions  are  likely  to  arise  which  will  bring  a  loss  of 
bonus  for  causes  over  which  the  workman  has  no  control. 

Such  a  condition  is  fundamentally  opposed  to  the  basic 

idea  of  any  proper  system  of  task  work. 

Conditions  That  Must  Be  Maintained 

In  order  that  the  functions  of  task-and-bonus  work 
may  be  successfully  ])erformed,  the  following  conditions 
nmst  be  established  and  maintained: 

1.  The  workman  must  have  a  constant  supply  of  work 
ahead. 

2.  Proper  instructions  must  be  furnished  as  to  what 
is  to  be  done  and  bow  it  is  to  be  done. 

3.  An  accurate  record  must  be  kept  of  the  amount  of 
work  done  and  the  time  it  has  taken  to  do  it. 

The  storekeeping  and  timekeeping  systems  care  for 
items  1  and  2.  The  proper  instructions  required  by  2 

can  only  be  .supplied  from  research  information  accuniu- 
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lilted  by  the  engineering  office.  Thus  the  duties  of  the 

task-setting  division  of  this  office,  in  order  that  this  func- 
tion may  be  properly  performed,  are  as  follows:  Routing, 

analysis,  study  tabulation,  utilization,  classification,  train- 
ing and  charting.  It  is  impossible  in  such  an  article  as 

this  to  do  more  tlian  outline  what  each  one  of  these  duties 
includes. 

Routing— ̂ This  is  a  determination  and  recording  of 
wliat  manufacturing  operations  should  be  performed  and 
in  what  order;  that  is,  it  is  supplying  the  information 
lor  the  master  route  card  from  the  best  information 
available. 

Analysis — This  comprehends  a  splitting  np  of  the 
operations  on  the  master  route  card  into  their  elementary 

parts,  with  instructions  for  performing  each  one  according 
to  the  best  knowledge  available. 

Study — This  is  a  determination  of  the  best  time  needed 
to  perform  each  elementary  part  of  each  operation  in  the 
best  manner  that  can  be  devised. 

Tabulation — This  is  collecting  and  tabulating  all  kinds 
of  data  that  are  or  may  be  useful  for  task  setting. 

Utilization — This  comprehends  making  use  of  the  ob- 
served and  tabulated  data  when  determining  the  best 

methods  and  proper  time  for  performing  the  various 
operations.  It  also  includes  writing  the  task  reports  and 
making  out  instruction  cards. 

Classification — This  is  a  determination  of  the  class  to 

which  the  work  belongs. 

Training — This  item  is  one  of  the  most  important  of 
all,  for  it  concerns  the  training  of  the  workmen  to  do  the 
work  in  accordance  with  the  instructions. 

Charting — This  includes  the  planning  and  establishing 
of  proper  charts  on  which  to  record  the  daily  performance 

of  the  task  workers  and  the  comparison  of  their  per- 
formance with  the  task  required. 

The  Leadeuship  of  the  Task   Setter 

As  the  purpose  of  the  task-and-bonus  work  is  to  estab- 
lish and  maintain  the  active  cooperation  of  the  workmen, 

at  the  same  time  giving  them  an  adequate  reward  for 
their  efforts,  and  as  it  involves  a  training  of  these  men 

in  the  methods  prescribed,  it  follows  that  an  important 

responsibility  rests  upon  the  men  who  do  the  teaching. 
These  men  are  the  task  setters.  Their  principal  duty  is 
first  to  learn  something  of  value  themselves  and  then 
teach  it  to  others. 

However,  the  task  setters'  duties  in  this  particular  ap- 
ply only  to  new  work,  for  these  men  are  under  the  control 

of  the  engineering  office.  After  a  task  has  once  been  set, 

demonstrated  and  one  or  more  employees  trained  to  per- 
form it,  it  is  the  duty  of  the  foreman  to  teach  additional 

employees  who  are  subsequently  given  this  same  task. 

This  latter'  duty  comes  under  the  manufacturing  office, for  it  is  routine  work. 

In  order  that  task  setting  may  be  done  successfully, 

it  is  of  great  importance  that  the  good  will  of  the  work- 
men be  gained.  Apparently  there  has  been  unusual  suc- 

cess in  this  direction  in  the  plants  of  the  Remington  Co. 

Such  results  can  only  be  obtained  by  selecting  for  task 
setters  men  who  are  honest,  above  board,  and  who  can 

inspire  confidence  in  others.  It  must  be  remembered 

that  the  workman's  opinion  of  a  task  setter  is  based  ujron 
what  the  latter  does  and  says  in  the  shop.  Thus  he  must 
gain  his  end  by  kind,  jjcrsistent  jiersuasion,  rather  than 
bv  arbitrary  .methods. 

Ill  order  to  show  some  of  the  things  that  intelligent  re- 
search brings  to  light,  a  number  of  isolated  facts  recorded 

in  connection  with  the  task-and-bonus  study  in  the  auto- 

matic screw-machine  department  at  the  Uion  plant  are 
given  below.  These  are  introduced  to  emphasize  the 

things  that  occur  in  an  unorganized,  unstudied  shop  de- 

partment. 
A  study  of  11  Brown  &  Sharpe  Xo.  00  automatic 

screw  machines  over  a  period  of  eight  weeks  showed  that 

the  "irregular  legitimate  stojjpage"  amounted  to  40.8 

per  cent,  of  the  "regular  legitimate  stoppage."  It  also 
showed  that  the  "interference"  amounted  to  55  per  cent. 
of  the  "total  legitimate  stoppage." 

During  the  eight  weeks'  investigation  the  above  ma- 
chines that  were  making  screws  were  running  from  74 

to  86  per  cent  of  the  total  time.  Those  working  on 
sleeves  were  ranning  from  63  to  87  per  cent,  of  the  total 
time.  The  average  for  the  machines  on  screws  was  82.8 

per  cent,  and  for  those  on  sleeves  70.1  per  cent. 
In  eliminating  the  illegitimate  stoppages  a  number  of 

minor  changes  were  made  in  the  machines  and  tools. 
Some  of  these  were : 

It  was  found  that  the  chuck  fastener  for  the  bearing 

attachment  was  turned  at  right  angles  to  its  proper  posi- 
tion on  all  the  machines.  This  was  remedied,  thus  keep- 

ing the  sleeve  in  the  chuck  from  catching  and  causing  the 

safety  pin  to  break. 
It  wa.«  also  found  that  the  diameter  of  the  pin  for 

loosening  the  chuck  of  the  burring  attachment  was  too 

small.  This  allowed  the  pick-up  arm  to  go  down  with 
the  piece  in  the  chuck,  and  the  result  was  again  a  broken 

safety  pin.  This  was  remedied  by  providing  a  pin  with 
an  enlarged  head,  so  that  the  loosening  pin  of  the  chuck 
could  not  fail  to  meet  it.  An  excessive  drill  breakage 

was  caused  by  the  chips  binding  around  the  drill  and 
forming  a  nest,  thus  preventing  the  oil  from  reaching 
the  drill.  This  was  overcome  by  means  of  a  tapered  drill 

bushing  which  caused  the  chips  to  slide  down  its  side 
in  a  direction  away  from  the  drill.  At  the  same  time 

new  oil  spouts  delivering  a  heavier  flow  of  oil  were  put 
on  the  machines.  This  latter  feature  had  a  marked  effect 

in  reducing  drill  breakage. 

Safety  pins  were  also  broken  at  times  on  account  of 
chips  from  the  forming  tools  wrapping  around  the  sleeve 
and  not  allowing  it  to  enter  the  bushing  of  the  burring 
attachment.  This  caused  it  to  catch  and  break  the  pin. 
This  was  overcome  by  the  introduction  of  a  stripper, 

which  consisted  of  a  piece  of  s])ring-tempered  steel  bent 
over  the  forming  tool  in  such  a  manner  that  it  scraped 

the  chips  off  the  piece  as  they  were  cut. 

Another  battery  of  14  Brown  &  Sharpe  Xo.  00  auto- 
matic screw  machines  were  engaged  in  turning  the  shanks 

of  the  type  blanks.  These  shanks  are  tapered  and  must 
be  very  accurate.  While  studying  their  operation,  it  was 
discovered  that  at  times  the  type  blanks  would  stick  in 

the  magazine  and  not  feed.  This  was  remedied  by  widen- 
ing the  magazines  out  somewhat  and  placing  a  heavy 

weight  on  the  feeding  rod.  The  guide  plate  on  the  magji- 
zine  holder  was  also  too  wide,  and  this  at  times  allowed 

a  blank  to  turn  at  a  slight  angle  and  thus  strike  against 
the  chuck  instead  of  entering  the  opening.  This  caused 

a  high  breakage  of  feeding  forks,  about  16  per  day 
for  14  machines.  This  difficulty  was  overwme  by  makinir 
the  slot  in  the  guide  plate  narrower  and  taiiered,  so 

that  the  type  could  not  possibly  miss  the  chuck  opening. 
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This  brouplit  the  fork  consumption  down  to  two  or  tliree 
per  day  for  the  battery  of  machines  and  eliminated  one 
of  the  causes  of  time  waste. 

Two  other  changes  were  made  on  this  job.  One  hollow 
mill  was  done  away  with  and  its  time  of  operation  saved 
by  combining  its  work  witli  that  of  the  pointing  tool. 
This  saved  about  45  per  cent,  of  the  total  time  of  the 

operation.  Furthermore,  high-speed  steel  was  substituted 
for  carljon.  steel  in  these  mills,  and  this,  of  course,  per- 

mitted higher  speeds  and  fast<>r  feeds.  The  speeds  of  the 
box  tool  were  also  changed,  so  that  it  started  its  cut  at  a 
high  rate  and  ended  at  a  low  one.  The  result  of  this 
was  that  the  time  of  operation  of  the  box  tool  was  reduced 
sufficiently  to  keep  the  shank  of  the  type  from  heating 
and  breaking  off — a  difficulty  that  had  previously  existed. 

An  interesting  situation  developed  in  regard  to  the 

study  of  a  line  of  four  No.  51  Acme  automatic  screw  ma- 
chines. These  were  all  engaged  on  making  the  same 

screw.  On  the  first  day  after  the  task  was  set,  the  ma- 
chines were  kept  going  constantly,  but  it  was  found  that 

the  production  was  about  2,000  screws  short  of  what 
was  set.  An  examination  of  the  chips  taken  from  the 
machines  brought  to  light  nearly  4,000  screws.  These  chips 
had  been  thrown  away  without  careful  examination.  Going 
through  the  machine,  it  was  discovered  that  the  pan  used 
for  catching  the  work  was  too  small  and  would  quickly 
fill  up  and  overflow  into  the  chip  pan  below.  A  larger 

work-pan  was  substituted,  closely  watched  and  never  al- 
lowed to  fill  up  completely.  Also,  the  chips  were  exam- 

ined daily.  It  is  interesting  to  mention  that. this  job 
on  these  n;achines  ran  for  about  nine  months  with  prac- 

tically no  bonus  loss  to  the  operator. 
At  the  end  of  the  first  16  months  of  task-and-bonus 

work  in  the  automatic  screw-machine  department,  the 
following  results  had  been  obtained : 

On  169  tasks  the  average  production  was  179.3  ])er 
cent,  of  the  old  production  under  piecework. 

On  208  tasks  the  average  labor  cost  was  59.0  per  cent, 
of  the  old  labor  cost  under  piecework. 

For  12  operators  the  average  wages  were  138  per  cent, 
of  the  old  wages  under  piecework. 

WHien  considering  these  gains,  the  reader  must  remem- 
ber that  before  the  task-and-bonus  work  was  started  the 

automatic  department  was  a  good  example  of  the  usual 
shop  organization.  It  was  systematically  handled  and 
the  piecework  prices  had  been  intelligently  set. 

'^. 

TSue  Feeler  Gage  aimd  Hts  Use 
By  Gustave  A.  Remacle 

The  mechanic,  once  he  has  learned  to  make  use  of  the 
feeler  gage,  would  not  care  to  be  without  one.  These 
instruments  cost  but  a  trifle,  and  the  reason  that  all 
machinists  and  tool  makers  do  not  possess  one  may  be  laid 
to  the  fact  that  they  do  not  realize  the  many  uses  to  which 

It  may  be  put.  Just  a  few  of  these  applications  are  men- 
tioned in  the  following  article. 

In  Fig.  1  is  shown  the  simplest  application  of  this  tool 
— measuring  a  small  slot  directly  with  one  or  more  blades. 
If  one  or  more  blades  are  to  be  used,  they  should  bo  meas- 

ured with  the  micrometer.  If  three  blades,  0.007,  0.008 
and  0.009  in.  respectively,  are  placed  together,  they  may 
not  measure  exactly  0.024  in.,  as  they  may  be  kinked  or 
dirt  may  exist  between  them;  but  when  tested  with  a 
micrometer  the  operator  is  sure  of  the  exact  dimension. 

•  At  .1  in  Fig.  2  is  shown  the  application  of  two  blades 
for  measuring  the  slot  in  a  gage,  while  at  H  several  are 
used  in  conjunction  with  a  ground  parallel  to  determine 
the  width  of  a  larger  slot.  These  blades  are  hardly  to  be 
relied  on  for  measuring  a  gage  when  finishing,  but  are 
used  when  milling  the  opening  and  later  when  grinding, 
to  determine  the  ])rogress  of  the  operation. 

I  have  removed  the  blades  from  the  holder,  finding  that 
I  can  use  them  more  conveniently  when  they  are  separate. 

In  Fig.  3  is  shown  how  a  step  upon  a  piece  may  be 
measured  if  there  is  no  other  convenient  way  of  doing  so. 
The  step  may  be  gaged  very  accurately  by  this  method  if 

F16.    6 

FIfi.  7 VARIOUS    APPLICATIONS    OP   PEELER    GAGES 

the  straight-edge  can  be  applied  as  shown,  the  operator 
feeling  with  the  blade.  If  the  job  is  of  such  form  that  the 
straight-edge  cannot  be  used,  the  operator  can  place  the 
blade  in  position  and  determine  with  the  aid  of  a  magni- 

fying glass  which  bhide  is  the  same  width  as  the  step. 
In  Fig.  4  is  shown  how  the  blades  may  be  used  when  a 

master  plate  is  to  be  accurately  shifted.  By  clamping 
parallels  against  the  sides  of  the  plate  and  applying  the 
blades  as  indicated  the  plate  may  be  shifted  to  a  certain 
definite  point. 

A  mechanic  was  given  the  task  of  making  the  plunger 
for  a  dashpot,  one  of  the  requirements  being  that  the 

plunger  be  a  certain  number  of  thousandths  less  in  diam- 
eter than  the  hole  in  the  jiot.  As  he  had  no  micrometer 

or  other  instrument  which  would  register  the  dimensions 
of  these  parts  in  thousandths,  he  was  at  a  loss  to  know 
how  he  could  obtain  the  desired  result  with  plain  calipers. 

I  lent  him  my  feeler  gage  and  told  him  how  to  use  it.  With 
the  aid  of  the  inside  caliper  the  outside  caliper  was  easily 
set  to  the  dimensions  of  the  pot.  Using  a  blade  equal  in 
size  to  the  difference  between  the  hole  in  the  pot  and  the 
desired  size  of  the  plunger,  and  applying  it  as  shown  in 
Fig.  5,  the  mechanic  easily  machined  the  plunger  to  the 

proper  dimension. 
In  the  making  of  a  number  of  spiral  facing  tools,  such 

as  shown  in  Fig.  6,  1  found  the  feeler  gage  indispensable. 
It  was  re(|uired  that  1  cut  a  mnnber  of  angular  grooves 
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on  the  face  of  these  cutters,  the  first  groove  to  be  a  certain 
distance  from  the  mandrel.  The  rest  of  the  grooves  were 

supposed  to  be  spaced  ec|ually.  Owing  to  the  helical 
surface  upon  which  these  grooves  were  to  be  cut  there 

seemed  to  be  no  other  good  method  of  properly  locating 
tliese  grooves  other  than  that  which  I  shall  describe.  It 
may  be  well  to  say  that  the  graduated  dials  on  the  lathe 
on  account  of  their  inaccuracy  were  useless. 

The  distances  between  the  tool  and  the  mandrel  for 

each  of  the  different  cuts  were  carefully  calculated  and 

i<oted,  and  the  blades  were  applied  as  shown  in  Fig.  6. 
Various  bodies  or  parts  of  machines  may  be  moved  and 

the  distance  traveled  measured,  as  shown  in  Fig.  7.  If  it 
is  desired  to  move  the  carriage  of  the  lathe  say  0.033  in., 
a  feet  indicator  should  be  placed  so  that  the  point  rests  at 

right  angles  to  the  side  of  the  carriage.  A  0.023-in.  feeler- 
gage  blade  should  be  placed  as  shown,  the  indicator  being 

adjusted  so  that  it  registers  zero.  By  removing  the  blade 

and  advancing  the  carriage  until  the  indicator  again  regis- 
ters zero  we  know  that  the  carriage  has  been  advanced 

0.023  in.  Of  course  the  feeler  blade  may  be  dispensed 
with  if  the  indicator  accurately  measures  in  thousandths. 

OewBces  nm. 
By  Hei!Ueht  M.  Darling 

We  are  constantly  hearing  a  cry  for  greater  efficiency 
and  lower  costs  of  production.  This  call  extends  to  the 

toolroom  as  well  as  to  the  production  departments  of 
the  modern  shop.  One  important  detail,  however,  seems 

to  escape  the  eye  of  the  management  in  many  plants. 
While  the  production  workers  are  well  supplied,  the  tool 

makers  are  often  obliged  to  get  along  with  a  most  in- 
sufficient equipment  of  clamping  devices,  such  as  bolts, 

straps,  clamps,  etc. 

In  most  toolrooms  it  takes  twice  as  long  as  it  should 

to  set  up  a  job,  if  it  is  in  any  way  complicated,  prin- 
cipally owing  to  the  fact  that  the  workman  has  to  search 

the  whole  department  to  get  enough  bolts,  straps,  blocking 
or  clamps.  This  condition  does  not  apply  to  any  one 
shop,  but  seems  to  be  general.  In  my  experience  in  about 
twenty  shops  through  New  p]ngland  and  the  Middle  West 

I  have  found  only  two  that  provided  their  men  with 

an  adequate  supply.  And  I  might  say  that  these  two 

were  the  only  shops  I  have  found  where  any  competent 
person  is  directly  responsible  for  the  condition  or  care 

of  such  clamping  devices  or  where  there  are  proper 
storage  facilities.  In  most  shops  it  seems  the  usual  thing 
for  bolts  and  straps  to  be  left  lying  about  the  floor, 
benches  and  elsewhere  until  the  helper  takes  a  notion  to 

pick  them  up  and  throw  them  all  into  a  rough  box 

beneath  the  bench,  or  some  equally  inaccessible  place. 
In  a  large  shop  I  believe  the  l)est  plan  is  to  furnish 

a  number  of  bins  or  racks,  with  each  one  marked  for 

its  respective  size  of  bolt,  strap  or  clamp.  This  set  of 

racks  may  be  in  the  toolroom,  where  the  men  can  help 
themselves  without  the  bother  of  tool-crib  checks.  But 

the  men  must  be  made  to  understand  that  they  must 
return  the  articles  to  the  rack  after  using.  In  addition 
to  this,  some  competent  person  should  be  responsible  for 
the  condition  and  care  of  the  equipment. 

In  the  small  shop  one  of  the  handiest  devices  I  have 

seen  is  a  truck  about  30  in.  high  and  30  in.  wide  by  50 
in.   long.     The  top  is  divided   into  pockets  for  various 

sizes  of  bolts,  nuts,  washers,  etc.  The  lower  part  is 
similarly  divided  for  straps  and  blocking,  and  on  each 
end  is  a  rack,  in  which  to  hang  long  bolte.  This  truck 

may  be  wheeled  about  the  room  to  different  machines  and 
greatly  facilitates  setting  up  jobs. 

The  saving  of  time  effected  will  soon  pay  for  the  install- 
ation of  some  system  of  storage  and  care,  especially  for 

bolts  and  nuts.  Frequently  the  threads  of  Iwlts  and 

nuts  become  stripped,  or  "bugged  up."  I  know  one  shop 
that  had  a  mixture  of  %-in.  U.  S.  S.  and  sharp  V-bolts 
in  the  milling  job.  This  caused  a  hopeless  mix-up  and  a 

constant  flow  of  "cuss  words."  In  another  shop  (which 
by  the  way  employs  7,000  men  and  covers  60  acres)  one 

of  the  experimental  rooms  had  a  lot  of  V^-in.  carriage 
bolts  for  clamping  pur])oses.  After  a  number  of  weeks 

a  few  %-in.  T-bolts  were  sup])lied.  Numerous  other 
instances  could  be  cited  to  show  that  more  thought  should 
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FIGS.  1  AND  2.    COUPLING  AND  STEP  BLOCKING 

be  given  to  the  selection  and  care  of  bolts.  A  valuable 
but  little  used  article  is  a  coupling.  Fig.  1,  that  will  make 
two  short  bolts  into  one  long  one. 

Another  thing  lacking  in  many  shops  is  blocking  to 

go  under  machinists'  straps.  The  men  generally  have  to 
resort  to  all  sorts  of  makeshifts — odd  pieces  of  iron  and 
blocks  of  wood.  I  know  of  one  big  shop  where  the 
favorite  scheme  is  to  pack  up  with  milling  cutters  .stood 

on  end.  By  making  cheap  wooden  patterns,  two  different 
sizes  of  step  blocks.  Fig.  2,  could  be  provided  in  suiRcient 
quantities  at  small  expense. 

As  for  the  straps — I  often  wonder  where  all  the  good 
forged  straps  go  that  I  see  advertised  in  the  American 

Machinid.  In  many  places  the  strap  is  an  odd  piece  of 
cold-rolled  stock,  with  a  bolt  hole  drilled  in  it.  In 

addition  to  straight  strajis,  the  modern  shop  should  have 

forged  U-straps,  gooseneck  straps  and  other  special  shapes 
that  may  suggest  themselves. 
We  must  come  to  the  conclusion  that  far  too  little 

attention  is  being  paid  to  this  matter.  Superintendents 

or  managers  should  not  think  that  the  shop  is  well  pro- 
vided for,  merely  because  the  shop  foreman  occasionally 

})uts  in  a  requisition  for  bolts,  nuts  or  washers.  The 
chances  are  that  a  lot  of  tool  makers  at  50c.  an  hour  are 

spending  a  half-hour  a  day  hunting  for  means  to  clamp 
their  work.  This  wasted  time  would  soon  pay  for  the 

systematic  storage  and  care  of  such   tools. 

In  Solderlniir  Blretrlcal  .tpparatufi.  a  writer  In  "Power" 
points  out  that  nothinK  but  a  rosin  flux  should  be  used,  as  it 
is  free  from  injurious  acids  and  is  a  fair  insulator.  It  can  be 
applied  in  lump  or  powdered  form,  or  as  a  pa^te  by  dissolving 
it  In  alcohol.  There  are  several  handy  combinations  of  rosin- 
solder  on  the  market,  such  as  a  slender  tube  of  solder  tilled 
with  rosin  so  that  In  use  the  flux  is  applied  as  the  solder  is 
melted  and  applied.  Prepared  soldering  pastes  and  fluids  may 
be  bought,  all  of  which  are  more  or  less  satisfactory  and  con- 

venient to  use.  A  strong  acid  solution  can  be  made  by  dis- 
solving scraps  of  sheet  zinc  in  muriatic  acid,  a  little  at  a  time 

to  avoid  generating  too  much  heat,  taking  care  not  to  inhale 
the  acid  fumes. 
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reclslom  WorSl  iim  Me^m^Efec 

By  Fred  II.  Colvin 

SVNOFiSlS — Tlie  severe  demands  made  on  aero- 

plane motor  make  their  manufacture  a  much 

more  exacting  problem  than  m,any  realize.  The 
limits  of  weight  and  the  continual  demand  for 

maximum  power  are  two  difficult  factors  that  enter 

into  the  constniction  of  connecting-rods  and  valves. 
This  article  describes  a  few  methods  used  in  the 

making  of  such  parts. 

Tlie  coiiiljination  requirement  of  light  weight  awl  max- 
imum power  continued  for  long  periods  makes  the  motor 

)jrohIem  for  the  aeroplane  one  of  considerable  difficulty. 
Bearings  must  all  be  fitted  closely  and  yet  it  is  impossible 

FIG.   1.     GRINDING   PT.'JTON-I'IN    HOLE 

to  send  out  a  new  motor  with  tlie  bearings  nearly  as 
HtifF  as  in  an  automobile,  in  which  the  motor  soon  wears 

itself  to  a  good  bearing.  This  can  readily  be  done  by 

driving  the  car  slowly  and  easily  while  the  "wearing-in" 
process  i.s  taking  place.  In  the  case  of  the  aeroplane, 
however,  it  is  necessary  to  have  practically  constant 
motive  power,  and  this  must  be  kept  fairly  close  to  the 
maximum  in  most  cases,  eifectually  preventing  any 

wearing-in  while  the  motor  is  being  used,  and  necessi- 
tating careful  fitting  when  the  motor  is  finally  set  up 

l(iT  actual  dutv. 

Some  of  the  methods  used  to  insure  that  the  two  bear- 

ings in  the  connecting-rod  arc  ])erfectly  ])arallel  arc 
shown  in  Figs.  1  and  8,  tiie.se  representing  the  practice 
of  the  Thomas  Aermotor  Co.,  Ithaca,  N.  Y. 

The  connecting-rod  is  of  forged  .steel  of  I-section  and 
finished  all  over.  The  ends  are  rough-bored,  the  large 
end  lined  with  its  special  bearing  metal,  and  the  rod  is 

then  ready  to  have  the  two  holes  lined  up  with  each  other. 
This  is  being  done  for  the  present  in  the  small  lathe 
shown  in  Fig.  1,  the  head  stop  of  which  is  raised  by  the 
large  east  block  shown.  The  tool  post  is  raised  in  a  similar 

manner  in  order  to  carry  the  electrically  driven  grinder 

shown  in  position  at  Z.  The  plate  X  is  mounted  on  the 
base  plate,  and  a  suitable  counterweight  is  clamped  in 
position  as  shown,  so  that  the  work  may  revolve  smoothly. 

The  connecting-rod  bearing  A  is  clamped  against  the 

lower  end  of  the  plate  by  the  strap  B  at  the  connecting- 
rod  end.  The  piston-pin  end  of  the  rod  is  located  against 
the  hardened  stop  V  and  clamped  against  it  by  the  strap 
E,  while  the  screws  DD  locate  it  centrally  from  each side. 

When  the  small  end  of  the  rod  has  been  properly  lo- 
cated, this  being  tested  by  an  indicator  to  insure  the  hole 

being  true  with  the  lathe  spindle,  the  grinding  machine 
is  put  to  work  and  the  hole  ground  to  the  proper  size. 

After  the  hole  has  been  ground  to  size,  a  pi.ston  pin  is 

put  in  position  for  locating  the  small  end  of  the  rod  in 

the  boring  fixture  shown  in  Fig.  'i.    The  pin  A  is  located 

FIG.    2.     FI.NI.SIIING    CONNECTING-ROD   BEARING 

held 
in  posi ill  a  V-groove  cut   in  the  block   H.  and  is 

tion  by  the  forked  clamp  C. 

This  practically  allows  the  large  end  of  the  rod  to 
float.  The  three  shouldered  studs  D  form  floating  stops 

which  ai-e  brought  up  into  contact  with  the  lower  side  of 
the  rod  end  by  means  of  the  shoulders  E.  After  these 
studs  have  been  moved  into  contact  with  the  rod,  they  are 

fastened  by  the  screws  F,  so  that  they  then  become  solid 
locating  shoulders.  Sidcwise  adjustment  is  secured  by 
means  of  screws  on  each  side,  one  being  shown  at  U.  Tliis 

prevents  any  springing  of  the  rod  in  claniping. 
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The  large  end  of  the  rod  is  then  ready  to  1)e  finish- 
bored,  with  the  assurance  tliat  this  liore  will  he  parallel 
to  that  of  the  small  end  carrying  tlie  piston  pin.  A  single 

pointed  cutter  is  used  for  this  finish-boring.     After  it  is 

Fig.  5.  Here  the  pusher  A  is  supported  in  the  block  B 
nnd  adjusted  by  the  small  screw  C.  It  is  held  between 

the  parts  DD,  the  whole  arrangement  being  mounted  in 
the  frame  E.    The  handle  F  allows  the  movable  part  of 

FIG.    3.    GRINDING   VALVE   PUSHERS 

bored,  this  cutter  is  removed  and  a  facing  cutter  put  in 
place,  as  shown  at  R.  Sweeping  the  face  of  the  rod  bear- 

ing in  this  way  assures  its  being  square  with  the  bore. 
This  would  seem  to  be  unnecessarily  precise  work  on 

connecting-rod  bearings,  but  the  makers  feel  that  it  ]iays, 
in  order  to  insure  a  smooth-running  and  long-lived  motor. 

Grinding  Valve  Push  Rods 

A  neat  little  device  is  used  for  finish-grinding  the  push 
rod  or  pushers  which  operate  the  valve.  These  pusliers 
are  made  from  square  stocks  and  have  one  end  turned 

round  as  shown  at  A,  Fig.  3.  They  are  rough-ground  and 
come  to  the  small  hand  surface  grinder  shown,  for  fini.sh- 

ing.  Pigs.  3  and  4  give  a  good  idea  of  the  grinding  fix- 
ture in  which  the  pushers  are  mounted.  It  consists 

primarily  of  a  block  B  that  has  a  suitable  ledge  in  front 

to  receive  the  square  edge  of  the  pusher,  and  a  90-deg. 
V-groove  in  the  top  as  at  C. 

The  pusher  is  held  in  place  for  the  grinding  of  the 
sides  by  the  clamp  B,  Fig.  3.  This  is  a  small  bell  crank 

that  has  a  sharp  front  end  and  an  adjusting  screw  E  at 
the  back  for  forcing  the  pusher  into  position  against  the 

shoulder  in  the  fixture  block.  This  point  clamps  tlie  piece 
nearer  the  upper  side,  and  as  the  bearing  is  at  the  lower 

opposite  corner,  tends  to  force  the  pusher  down  into  posi- 
tion so  that  it  will  be  uniformly  seated  at  all  times.  The 

holder  carrying  the  pusher  is  then  moved  under  the 

grinding  wheel  until  the  desired  size  has  been  obtained. 

Removing  Sharp  Corners 

After  the  four  sides  have  been  ground  to  the  desired 

size,  the  pusher  is  laid  in  the  V-groove,  as  shown  in  Fig. 
4,  and  the  sharp  corners  removed  by  passing  it  under  the 

, grinding  wheel.  There  is  no  specific  size  for  this,  the 

object  being  simply  to  remove  the  extremely  sharp  edge. 
The  same  letters  are  used  in  Figs.  3  and  4. 

The  rounded  end  of  the  )iush  rods,  coming  in  contact 
with  the  raising  cam,  is  ground  in  tlie  fixture  shown  in 

FIG.    4.    GRINDING    THE   CORNERS 

FIG.  5.    A  SIMPLE  AND  EFFECTIVE  GRINDING  FIXTURE 
FOR   FINISHING  THE  RADIUS 

the  device  to  be  brought  under  the  wheel,  so  as  to  grind 
the  correct  radius  on  the  end  of  the  pusher.  It  is  a  simple 

device  and  works  so  etticiently  as  to  merit  more  general 

adoption. 

The  Tensile  Strensth  of  Test  Pieces  taken  from  steel  and 
iron  sheets  in  the  direction  of  roUinj^  is  greater  than  that  of 
test  pieces  taken  at  right  angles  to  the  direction  of  rolling. 
In  general,  the  reverse  of  this  is  true  with  test  pieces  taken 
from  rolled  brass.  Further,  the  gi-eater  the  reduction  of  thi- 
brass  sheet  by  rolling  the  greater  the  comparative  strength 
of  the  tost  piece  taken  across   the  grain. 
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Old-^TIinme  Tools  amdl  Medhaimlcs  iim 
^"w  Emiglaimdl  Slhiop— II 

By  FiiANK  A.  Stanley 

iSYNOrSIS — Some  details  are  given  here  of  the 
careers  of  a  number  of  mechanics  in  various  de- 

partments, who  hare  been  in  the  organization  45, 
50  or  more  years,  in  most  cases  losing  no  time 
whatsoever  from  illness,  accident  or  for  vacations. 

The  pattern  maker  has  been  46  years  in  his  de- 
partment, and  he  has  in  constant  service  a  wood- 

working machine  that  dates  bark  40  years  before 
his  own  period  at  the  sliop. 

It  is  interesting  in  connection  witli  tlie  previous  de- 
scription of  macliiue  tools  dating  back  nearly  a  century 

to  be  able  to  present  a  brief  sketch  of  certain  person- 
alities that  have  played  an  important  part  in  the  hand- 

personally,  as  a  part  of  their  own  experience,  pretty 
much  all  the  history  of  the  development  of  machine 
tools  in  this  country.-  This  means  also  that  their  ex- 

perience has  been  contemporary  witli  tlic  development  of 
many  other  lines  of  machine  manufacture  too  numerous 
in  detail  to  cover  here.  Such  articles  as  modern  guns 
and  rifles,  the  steam  locomotive  as  we  now  know  it,  tlie 

present-day  steam-power  line  and  the  complete  line  of 
electrical  apparatus,  the  steel-hulled  steamsliip,  textile 
and  shoe  machinery  and  liosts  of  other  things,  many  of 
wliich  go  back  only  40  or  50  years,  are  recent  institutions 
as  compared  with  certain  developments  taking  place  dur- 

ing the  lifetime  of  these  individuals. 
At  the  Douglas  shops,  Middletown,  Conn.,  tiiere  are 

at  least  five  men  now  actively  engaged  in  machine  opera- 

FIGS.    5    AND   6.      TWO   MACHINI.STS  WITH    A    RECORP    OF    OVER    50    YEARS   EACH    IN  THE    DOUGLAS   PLANT 

ling  of  the  routine  work  througli  the  shops.  New 
England,  of  all  sections  of  the  country,  has  been  the 
original  home  of  the  machinist  and  other  shop  artisans. 
.\Itbougli  our  most  liiglily  developed  factories,  employing 
today  tliousands  of  workmen,  seem  to  have  on  their  rolls 
comparatively  few  men  who  are  getting  up  toward  the 

05-  and  70-year  period  of  age  and  are  still  actively  en- 
gaged in  shop  operations,  nevertheless  there  are  notable 

exceptions. 
Some  of  these  old-time  mccliaiiics  who  arc  still  em- 

ployed at  the  bench  or  in  iiiucliine  operations  can  recall 

tions  who  have  had  in  the  neighborliood  of  50  years  or 
more  of  practically  continuous  service  with  the  company 
and  who  are  apparently  good  for  a  number  of  years more. 

The  man  standing  at  the  old  lathe,  Fig.  1,  is  Henry 

F.  Raynor,  foreman  of  the  brass-finishing  department, 
who  came  to  this  shop  in  1873,  over  43  years  ago,  to 
serve  his  apprenticeship.  He  has  been  employed  at 

the  plant  ever  since  in  some  capacity  or  other  as  a  ma- 
chinist or  a  department  foreman.  While  his  ])eriod  of 

service  of  nearly  45  years  seems  a  long  one  for  active 
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FIGS.    7    AND    8.      CHARACTERI.STIC    DRILL-PRESS    WORK 

work  upon  the  part  of  a  niechanio,  it  ik  actually  ouly 
about  half  tho  period  during  which  tlie  lathes  shown 

have  been  used  in  the  same  shop  with  satisfactoij  results. 
Another  workman  with  almost  exactly  the  same  period 

of  activity  in  the  shop 
is  Frank  S.  Hull, 

shown  by  the  lathe  in 
Fig.  4.  Mr.  Hull  has 
been  connected  with 
the  machinist  trade 

for  over  50  years,  but 
his  service  with  the 

Douglas  company  is 
only  44  years.  Mr. 
Hull  served  his  ap- 

prenticeship with  the 
old  Pelton  company, 
which  made  hollow 
ware  in  Middletown 

many  years  back. 
Later  he  worked  at  the 

Finklie  &  Lyon  sew- 
ing-machine works  in 

the  same  town,  so  that 
while  he  has  put  in 
over  a  half-century  in 
the  machine  business, 

it  has  practically  all 
been  in  the  Middle- 
town  district.  It  is 

-  usually  more  or  less 
risky  to  undertake  to 

bestow  upon  individ- 
uals titles  based  upon 

seniority  in  service  or 

upon  some  similar  qualifications,  owing  to  the  im- 
l)ossibility  of  establishing  each  and  every  detail  of 
the  facts  when  it  is  necessary  to  search  back  for  a 

lialf-ienturv  or  more  for  data.     I  feel  entirely  safe,  how- 

FIG.    9.      A   PATTERN  LATHE,   ONE    END   OF   WHICH    WAS  BUILT   IN    1S32 
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ever,  iii  calling  the  two  men  shown  nt  work  in  Figs.  5  and 
6  the  associate  deans  of  the  machinist  trade  in  Middle- 

town,  as  each  of  these  gentlemen  has  had  a  little  over 

50  years'  experience  at  his  vocation. 
Frank  A.  Simons,  operating  the  hrass-finishing  lathe 

seen  in  Fig.  5,  served  his  apprenticeship  in  this  shop 
and  in  a  period  of,  service  of  over  50  years  has  lost  only 
fonr  weeks'  time  all  told.  He  has  never  taken  a  vaca- 

tion and  has  never  been  absent  from  the  plant,  other 
than  for  the  four  weeks  mentioned,  except  for  a  portion 
of  a  day  or  so  once  in  a  great  while,  waiting  for  cast- 

ings or  other  material  to  come  to  his  department  for 
finishing.  His  only  period  of  lay-off— the  four  weeks 
mentioned — should  be  explained  a.s  having  been  due  to 
a  lame  knee  (not  a  shop  injury),  requiring  confinement 
in  the  hospital.  Aside  from  this  he  has  never  niissed 

a  day  from  illness  nor  taken  a  day'.s  time  for  the  pur- 
suit of  pleasure  or  personal  business. 

The  fourth  machinist  of  the  group  whose  portraits 
are  included  in  this  article  is  S.  W.  Hedges,  now  occu- 

pied as  machinist  for  over  half  a  century,  who  has  had  a 
little  more  variety  in  his  shop  life,  although  almost  all 
of  50  years  have  been  devoted  to  tlie  manufacture  of 

l)ump  parts  in  this  plant.  He  did,  however,  as  a  boy, 
work  for  the  Eemington  Arms  Co.,  at  Dion,  N.  Y.,  shortly 
after  the  time  when  that  firm  started  to  develop  the 
typewriter.  About  this  time  E.  Remington,  proprietor 
of  the  plant,  sublet  a  contract  for  carbines  for  tlic  Turkish 
(Jovernmcnt  to  the  Savage  Arms  Co.,  then  located  in 
Middletown,  and  young  Hedges  returned  to  his  native 
town  to  work  on  this  job.  Shortly  after,  he  entered  the 
employ  of  the  Douglas  com]>any,  where  he  has  remained 
ever  since. 

It  hardly  needs  pointing  out  that  the  lathe  on  which 
-Mr.  Hedges  was  working  at  the  time  this  photograph  was 
taken  is  not  one  of  the  old-time  group  especial  I  v  illus- 

trated herewith,  but  is  a  typical  lathe  of  fairly"  recent design,  here  used  for  boring  out  pump  cylinders. 
The  old-time  drill  press  in  Figs.  7  and  8  serves  for 

putting  oil  holes  in  boxes,  drilling  small  holes  in  puni]' 
bodies,  bases,  etc.,  and  is  operated  by  a  German  machin- 
i.st,  Louis  Siegel,  who,  though  born  abroad,  is  an  Amer- 

ican citizen.  Mr.  Siegel  has  had  only  36  years'  experi- 
ence on   this  kind  of  work  with  this  company;   hence 

he  may  be  considered 

quite  a  junior  in  point 
of  service,  although 

he  has  rounded  out  a 

period  of  nearly  three- 
score years  and  ten, 

most  of  which  has 

been  spent  in  the  Mid- 
dletown  district.  Few 

comments  are  neces- 

sary regarding  the 
drilling  apparatus.  It 
consists  of  the  usual 
form  of  old-time  post 
drill,  with  head  bolteil 

to  a  stiff  wooden  up- 

right, and  a  table  car- 
ried on  a  saddle  ad- 

justable up  and  down 
to  suit  the  height  of 

the  work  and  the  trav- 

el of  the  drill  spindle. 
The  driving  pulleys 

and  shaft  are  carried 

by  brackets  attached 
to  the  rear  of  the  post 
or  column,  and  the 
free  side  of  the  post  is 
utilized  to  mount  a 
sheave  wheel  over 

which  passes  a  rope  at- 
tached at  one  end  of 

the  work  table;  at  the  other  is  a  counterweight  for  bal- 
ancing the  table,  to  admit  of  easy  control. 

Turning  now  to  otlicr  departments  than  the  one  in 
which  these  five  men  are  employed,  Fig.  9  illustrates  a 
turret  lathe  built  up  by  applying  a  special  saddle,  slide 
and  turret  to  one  of  the  old-time  engine  lathes  constructed 
in  this  plant  many  years  ago.  As  this  is  a  rear  view 
of  the  lathe,  it  gives  a  more  thorough  idea  of  the  feed 
gearing  than  can  be  had  from  the  somewhat  indistin(;t 

photographs  in  Figs.  1  to  4.  It  also  shows  clearly  the 
driving  connection  for  the  feed  screw  (the  latter  having 
l)een  removed  while  the  carriage  is  in  use)  and  the  open 
end  socket  for  it,  shown  directly  beneath  the  special  chuck 
on  the  s])indle. 

The  character  of  the  work  handled  on  this  lathe  will 

he  obvious  upon  inspection  of  some  of  the  parts  lying 
u])on  the  iloor,  although  these  are  only  a  small  portion 
of  the  great  variety  of  ca.stings  finished  on  this  and  siin- 
ilannachiiu's.  The  work-holding  fixture  is  reallv  a  form 

of  two-jawed  chu(0<  in  which  one  jaw  constitutes  a  part 
of  the  chuck  body,  while  the  other  or  loose  jaw  is  so 
connected  with  the  swinging  yoke  or  strap  which  locks 

KUKT    WORK 
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tlic  chuck  /or  operation  that  when  the  hitter  is  re- 
leased tne  chuck  jaw  may  be  o])ene(l.  The  work  is  then 

ilropped  in  place,  the  swinging;  clamp  turned  hack  into 
position,  the  setscrew  tightened  and  the  work  firmly 

gripped  for  operation.  This  type  of  work-holding  fix- 
ture or  special  chuck  is  used  for  many  different  castings, 

as  only  slight  modification  is  necessary  in  the  pattern 
or  in  the  cast  body  itself,  to  adapt  it  to  any  special  job 

coming  along  in  large  enough  quantities  to  justify  end- 
ing on  the  turret  lathe. 

Ak  Old  Pattern  Lathe 

The  last  illustration  in  this  group,  Fig.  10,  shows  an 

old-time  pattern  makers'  lathe,  actually  huilt  on  the 
Itremises  in  1832.  As  a  matter  of  fact,  this  is  a  double- 

ended  lathe,  and  only  the  right-hand  portion  of  the  ma- 
chine was  constructed  as  long  ago  as  the  date  given.  At 

that  time  the  machine  had  no  metal  ways,  consisting 

merely  of  two  heavy  timbers  mounted  upon  suitable  sup- 
ports and  carrying  the  headstock  and  tailstock  upon  a 

flat  upper  base.  In  1863  this  lathe  was  rebuilt,  and  flat 

metal  ways  or  shears  were  attached  to  the  upper  faces  of 
the  wooden  bed,  these  being  flat  strips  of  wrought  iron 

%  in.  thick  by  2^4  in.  in  width.  At  the  same  time 
the  bed  was  made  longer  (it  was  originally  only  about 

two-thirds  of  the  present  length),  and  the  other  head  and 
tailstock,  shown  at  the  left-hand  end,  were  added.  A 

new  headstock  was  built  with  a  black-walnut  cone,  a 
material  common  enough  in  the  sixties,  but  as  many 
manufacturers  are  now  discovering,  exceedingly  rare  at 

tlic  jiresent  moment  when  such  enormous  quantities  are 

required  for  gunstocks. 

In  connection  with  this  pattern-shop  illustration  it 
may  be  mentioned  that  the  machine  department  of  this 
jilant  has  no  monopoly  of  the  men  with  many  years  of 
local  experience  of  a  mechanical  nature.  There  are  one 

or  two  still  engaged  in  the  foundry  who  can  boast  of 

about  a  half-century  of  actual  work  at  molding  pumps 
in  this  plant.  The  pattern  maker,  Henry  P.  Bliss,  who 

has  been  here  since  1870  (4(5  years),  came  here  as  an 

apprentice  boy  and  has  made  pump  patterns  ever  since. 

A  SpottBia^  Tool 
By   p.  J.   DiTTMAR 

The  accompanying  illustration  shows  a  tool  designed  to 

take  the  place  of  a  prick-punch  in  laying  out  accurate 
work.  It  is  often  desirable  to  limit  variations  of  drilled 

holes  to  say  0.002  in.  or  so.  In  prick-punching  intersect- 
ing lines  of  a  piece  of  work  that  has  been  laid  out,  the 

mark  is  seldom  correct.  With  this  little  tool,  which  is 

light  and  sensitive,  one  can  feel  the  cutting  point  strike 

-Flat  Drill 

SPOTTING  TOOL 

Cap 

first  one  lino  then  the  line  intersecting.  If  held  fairly 
vertical  and  inished  downward  rapidly,  the  little  flat  drill 

at  its  end  will  cut  a  mark,  not  merely  jiroduce  an  indenta- 

tion. Its  correctness  is  easily  determined  with  a  magnify- 
ing glass.  There  will  be  no  burr,  nor  a  confusing  rim 

of  dis])laced  metal  to  misguide  the  workman.  The  point 

is  easily  kept  sharp  with  an  oilstone. 

StsflppoB'ft  foE*  Crainilk,slhiaifts 
Wlhile  Scipapiimg 

By  p.  G.  Little 

In    scraping   bearings   and    fitting   connecting-rods   to 
crankshafts  it  is  desirable  that  the  pins  be  accessible  and 
the  work  the  correct  height.     The  illustration  shows  a 

support  for  this  purpose  that  is  used  by  a  concern  making 
a  great  number  of  automobile  motors.     It  will  he  seen 

that  the  support  is  fastened  to  the  workbench  so  that 
all  tools,  etc.,  are  at  hand. 

A  cast-iron  bracket  A  is  drilled  to  suit  the  holes  in 

the  crankshaft  flange  and  attached  to  a  2-in.  tube  that 

r€J^- 

SUPPORT  FOR  CRANKSHAFT 

is  fitted  to  a  base  fastened  to  the  floor.  The  crankshaft 

is  connected  to  the  bracket  by  bolts  or  pins.  At  the  front 
end  of  the  crankshaft  and  fa.stened  to  the  bench  is  a 

clamp  that  is  made  as  shown  in  the  sketch. 
It  will  be  found  that  the  foregoing  method  is  a  far 

quicker  and  better  one  than  fitting  the  connecting-rods 
to  the  crankshaft  after  it  is  in  place  in  the  crank  case. 

S^arlfaciinig  Tlhiia  Caages 
By  J.  B.  MuuPHY 

A  week  or  so  ago  one  of  the  men  had  a  number  of  thin, 
flat  gages  to  surface  on  tlie  Xo.  2  Brown  &  Sharpe  surface 

grinder,  using  a  magnetic  chuck.  It  seems  he  had  a  great 

deal  of  trouble,  owing  to  the  gages  "buckling" — rising  u\> 
in  the  middle.  He  finally  tried  placing  two  sheets  of 

paper  under  the  work,  on  the  fare  of  the  magnetic  chuck, 
and  obtained  very  satisfactory  results. 

The  gages  were  about  4  in.  long,  probably  an  inch  wide, 
and  about  ̂ V  i"-  thick.  There  was  something  like  O.OIC 
in.  to  be  removed.  As  all  the  gages  were  required  of  the 

same  thickness,  it  became  imperative  to  find  a  remedy  for 

"buckling,"  lest  a  gage  be  ground  too  thin  in  an  effort  to 
take  out  kinks  and  buckles.  By  way  of  .exjieriraent,  1 

afterward  tried  wetting  a  cost  card  and  placing  it  under  a 

piece  of  thin  gage  stock  on  the  grinder.  This  also  seemed 
to  give  good  results.  Still,  I  have  not  tried  it  far  enough 
yet  to  wish  to  go  on  record  with  a  positive  statement. 

These  little  "kinks."  though,  often  point  the  way  to  bigger 
things. 
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MeUal' 

By  Ludwio  W.  Schmidt 

SYNOPSIS — A  brief  review  of  the  industrial 
conditions  in  Denmark,  Norway  and  Sweden,  with 
eapenal  reference  to  the  markets  for  machine  tools. 

The  industrial  life  of  northern  Europe  has  underfione 

many  changes  during  the  last  few  years.  The  new  condi- 
tions do  not  date  back  merely  to  the  beginning  of  the  war, 

Init  were  noticed  much  earlier.  They  are  the  result  of  the 

rapid  expansion  of  tlic  European  markets — England,  Ger- 
many and  Kussia  ])articularly.  This  expansion  lias  made 

it  possible  for  the  northern  European  countries  to  take  up 
manufacturing  on  a  larger  scale  than  before.  Wliile  they 

have  all  been  considerable  importers  of  all  kinds  of  mer- 
chandise, they  have  now  begun  to  ex])ort  on  a  large  scale. 

Their  export,  however,  is  not  in  every  case  the  same. 
While  Sweden  and  Norway  are  showing  an  increase  in  the 
export  of  manufactured  goods,  Denmark,  which  is  less 
developed  industrially  than  the  two  other  Scandinavian 
countries,  has  mainly  exported  foodstuffs.  Germany  and 

England  have  been  her  best  customers.  This  predom- 
inance in  the  production  of  foodstuffs,  however,  has  en- 
abled her  northern,  neighbors  to  export  articles  of 

manufacture  to  Denmark.  In  fact,  both  Sweden  and 

Norway  have  found  a  good  market  in  Denmark  in  conse- 
quence of  the  cheap  export  facilities  offered  in  both  cases 

by  the  short  sea  route. 
While,  therefore,  the  market  of  Denmark  for  metal- 

working  machines  and  machine  tools  has  always  been 
small,  at  least  before  the  war,  the  Nonvegian  and  Swedish 
markets  have  been  very  active.  This  activity  was  much 
increased  when  the  war  broke  out.  American  export  sta- 

tistics have  shown  that  both  those  countries  and  aLso 

Denmark  have  increa.sed  their  orders  for  metal-working 
machines  in  an  astonishing  way.  While  it  is  not  unlikely 
that  a  part  of  the  machine  tools  shipped  via  Norway, 
Denmark  and  Sweden  may  have  finally  reached  Germany 
or  Russia,  it  is  a  fact  that  the  consumption  of  such 
machines  has  increased  in  the  countries  mentioned. 

The  Scandinavian  Industihal  Field 

It  is  hardly  possible  to  divide  the  economic  field  of 
northern  Europe  into  political  units,  as  there  is  a  close 
interdependency,  especially  between  Norway  and  Sweden. 
Commercial  agents  frequently  cover  both  markets,  and 
the  class  of  business  done  is  practically  the  .same  in  both 
countries.  This  statement  also  applies  more  or  less  to 
Denmark.  The  business  in  American  machine  tools  in 

the  Scandinavian  market  is  generally  not  very  much  dif- 
ferent from  that  in  most  of  the  other  European  markets. 

Where  there  exists  a  highly  developed  metal  industry, 
there  must  be  a  certain  demand  for  high-class  machine 
tools.  The  Scandinavian  manufacturers  have  well  real- 

ized the  advantages  olTered  by  the  American  machines, 
even  if  the  American  maker  as  a  rule  has  not  been  able 
to  compete  in  ])rice. 

Before  the  war  American  machine  tools  were  something 
of  a  luxury.  Agents  had  to  persuade  manufacturers  to 
pay  the  higher  prices,  and  tiie  suijeriority  of  the  American 

model  had  to  be  shown  before  an  order  could  be  secured. 

The  war  has  changed  this  attitude.  Scandinavian  manu- 
facturers keen  to  execute  the  orders  coniing  to  them  either 

from  their  own  markets  or  from  abroad  had  to  expand. 
They  had  to  enlarge  their  producing  capacity,  and  this 
necessity  entailed  the  increase  of  their  machine-tool  equip- 

ment. For  a  while  there  was  a  possibility  of  securing 
P^nglish  and  German  machines.  A  good  many  of  those 
possibly  were  in  stock,  and  it  is  a  fact  that  German  ma- 

chine tools  of  the  heavier  type  were  still  exported  into 
Sweden  and  Norway  for  quite  a  while  after  the  outbreak 
of  the  war.  This  business  has  now  come  to  a  standstill. 

An  industrial  exhibition  held  shortly  before  the  war 
brought  a  good  many  orders  to  continental  builders,  who 
seem  to  have  executed  them.  Later,  when  that  supply 
dried  up,  only  American  machine  tools  were  left.  The 
influx  of  such  machines  has  been  large  and  has  consider- 

ably changed  the  machine-tool  equipment  of  the  country 
in  favor  of  American  designs.  The  higher  price  was  paid 
less  unwillingly  than  before  the  war.  Also,  the  more 
severe  conditions  of  the  American  makers  were  met  more readily. 

CiJEDiT  Conditions  of  the  Scandinavian  Markets 

English  and  German  firms  were  fairly  lenient  with 
their  sales  conditions  before  the  war.  Since  then  this  sit- 

uation has  altered,  provided  any  business  has  been  done 
at  all.  In  former  times  machine  tools  could  be  got  with 

four  and  even  six  months'  credit  terms.  The  latter, 
however,  was  not  the  general  rule.  Importers  and  machin- 

ery dealers  very  often  had  to  meet  the  convenience  of 
their  le.ss  well-to-do  customers.  Smaller  machinery  users 
were  accustomed  to  get  maf'hines  on  the  installment  plan, 
and  the  importer  had  to  carry  part  of  the  risk.  The 
usual  way  to  transact  this  sort  of  business  was  for  the 

importer  to  pay  a  certain  part  in  cash  and  give  the  manu- 
facturer notes  for  the  rest.  Importers  as  a  nde  demanded 

credits  of  from  60  to  90  days.  An  allowance  of  SI/2  P^r 

cent,  was  made  for  30  days'  payment.  Special  cash  rates 
also  were  given. 

At  present,  credit  conditions  arc  more  or  less  unsettled. 
Importers  and  maimfacturers  in  those  countries  have  done 
their  best  to  keep  up  a  system  suitable  to  the  interests 
of  the  trade,  but  the  American  makers,  having  plenty  of 
orders  on  hand,  have  so  far  not  been  inclined  to  make 

more  than  the  most  necessary  concessions.  If  the  busi- 
ness is  to  be  retained  in  the  hands  of  American  manu- 

facturers, it  will  be  absolutely  necessaiy,  after  the  war, 
to  meet  the  demands  of  the  market  with  regard  to  credit 

facilities.  This  most  likely  will  entail  the'reform  of  the 
present  banking  facilities  and  tlie  emi)loyment  in  Ameri- 

can banks  of  men  having  a  good  understanding  and  per- 
sonal knowledge  of  the  market. 

It  has  been  pointed  out  that  Denmark  is  not  a  large 
market  for  machine  tools  of  the  more  expensive  kind. 
Business  has  been  brisk  during  the  last  few  years,  but 
exceptional  circumstances  have  brought  about  exceptional 
results.  Generally  speaking,  the  Danish  metal  industry 
is  not  a  large  one.     Many  men  are  employed  in  it,  but 
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a  frreat  percentage  of  them  are  small  artisans  doing 

re))air  work  only.  Further,  there  are  plenty  of  wagon 
iiuilders,  lock  makers,  etc.,  who  have  a  local  custom  and 

I'arn  a  good  living,  but  can  hardly  be  c-onsidered  prospec- 
tive buyers  of  first-C'la.ss  American  machine  tools.  There 

is,  liowever,  a  possibility  that  Denmark  might  become 
after  the  war  an  excellent  market  for  hand  tools.  This  is 

a  line  of  export  that  is  not  developed  as  thoroughly  by 
the  American  manufacturers  as  should  be  the  case.  Den- 

mark buys  in  peace  times  also  American  agricultural  ma- 
chines. The  replacement  of  parts  of  those  machines  and 

the  repair  of  European  agricultural  implements  and  ma- 
cliines  make  necessary  well-cquippied  repair  shops.  The 
difference  betweei  e  American  repair  shop  and  that  in 

Denmark,  however,  is  that  human  labor  plays  so  consid- 
erable a  part  in  the  latter.  Before  the  war  England  and 

Germany  were  taking  care  of  that  business  very  well.  The 
sales  of  American  machine  tools  in  Denmark  have  been 

averaging  during  the  years  before  the  war  about  $60,000. 
The  increase  in  orders  during  the  last  two  years  can  hardly 
be  regarded  as  a  guidance  for  further  business. 

While  the  commercial  and  industrial  activity  of  Sweden 

is  possibly  more  pronounced  than  that  of  Norway,  the  lat- 
ter country  has  made  great  progress  during  recent  years. 

This  jirogress  had  to  be  made  in  the  face  of  heavy  compe- 
tition from  outside,  which  is  felt  by  all  the  Scandinavian 

countries  in  the  same  degree.  All  these  markets  are  suf- 
fering somewhat  from  growing  pains.  Their  commercial 

and  industiial  apparatus  has  developed  more  quickly  than 
they  could  follow.  As  an  example,  the  ease  of  a  Danish 

firm  building  railroad  equipment  may  be  mentioned.  This 
concern  complained  about  foreign  competition.  To  meet 
tlie  situation  and  to  keep  this  important  business  in  the 

country.  Parliament  decreed  that  for  a  period  of  15  years 
80  per  cent,  of  all  railroad  material  should  be  bought 
in  Denmark. 

Metal-Wouking  Plants  in  Norway 

Noi-way  has  not  carried  this  policy  so  far.  A  pro- 
tective tariff,  however,  gives  sufficient  help  to  the  Nor- 
wegian manufacturer.  Also  in  Norway  there  is  a  strong 

national  sentiment.  The  result  of  all  this  is  that  Norway 

lias  i)eeu  able  to  build  up  in  a  short  time  a  large  industry-. 
In  1914  there  existed  in  Norway  853  plants  connected 
with  the  iron  and  machinery  trade,  having  together 
nearly  30,000  workmen.  This  industry  is  greatest  around 

three  point*.  The  most  prominent  is  Christiania,  witli 
well  above  200  plants  and  about  8,000  workmen.  The 

second  is  Trondjem,  with  about  50  plants  and  nearly 
2,000  workmen ;  and  finally  Bergen,  with  somewhat  over 
100  plants,  but  mostly  of  a  .smaller  size.  Christiania  and 
Bergen  have  a  number  of  shipbuilding  yards,  of  which 

the  most  important  ones  are  situated  in  the  first- 
mentioned  city. 

The  awakening  of  the  national  spirit  in  the  Scandi- 
navian industries  has  much  iienefited  the  importation  of 

metal-working  machines  and  machine  tools.  An  exten- 
sion of  orders  for  the  iron  and  metal  industries  naturally 

nmst  bring  also  an  increase  in  the  necessary  equipment. 
American  manufacturers  therefore  will  watch  with  inter- 

est any  development  in  this  direction.  This  predominance 

of  the  national  sentiment  in  the  Norwegian  ma>rket,  how- 
ever, also  has  certain»disadvantages.  While  the  two  north- 

ei'n  Scandinavian  nations  have  many  things  in  common, 
differences    in    the   n«tioiuil    languages   which    in    former 

years  were  not  so  marked,  make  it  now  necessary  for  the 
manufacturer  to  send  catalogs  printed  in  Swedish  and 
Norwegian. 

The  Swedish  metal  industry  is  very  powerful  for  the 

size  of  the  country.  According  to  recent  domestic  sta- 
tistics the  Swedish  machine  shops  produce  railway  mate- 

rial and  cars  of  a  value  of  about  $4,000,000  yearly; 

electrical  machinery,  $8,000,000:  other  motors,  $"5,000,- 000;  pulp  and  paper  machinery,  $1,000,000;  agricultural 
machines,  $4,000,000;  and  dairy  machines,  $4,000,000. 

The  total,  including  others  not  mentioned,  is  about  $35,- 
000,000.  The  iron  and  steel  exports  have  reached 
$20,000,000. 

The  Swedish  shipbuilding  industry  is  fitted  out  only 

for  building  vessels  of  medium  and  small  .size.  It  is,  how- 
ever, very  busy,  and  there  is  no  reason  why  it  should  not 

become  important.  The  end  of  the  war  undoubtedly  wil 

bring  a  large  demand  for  new  ships,  and  in  this  ca.se  the 
northern  European  countries  will  receive  their  share  of 
the  large  orders  for  new  bottoms  which  will  come  into 
the  market.  Rumors  about  the  formation  of  new  com- 

panies to  take  care  of  this  business  and  the  extension  of 
older  concerns  have  been  frequently  afloat,  but  nothing 

definite  seems  to  have  materialized  a,s  yet.  Both  Sweden 

and  Norway  have  done  a  consideral)le  part  of  the  carrier 
trade  of  the  world  during  the  war  and  will  continue  to 

do  so,  possibly  taking  care  again  of  the  routes  more  outside 

the  course  of  the  international  liners.  Such  a  develop- 

ment naturally  would  bring  a  large  demand  for  ma<-hine 
tools  for  use  in  .shipyards. 

The  outlook  for  Swedish  agricultural  machinery  seems 

to  be  very  good.  This  industry,  especially  represented 

by  a  concern  making  cream  sc]jarators  that  sell  over  the 
world,  realizes  the  advantages  of  specialty  maimfacturing. 

Of  course,  there  is  no  doubt  that  tlie  end  of  the  war 

will  bring  an  increa.scd  competition  in  the  machine-tool 
business.  (Jermany  will  do  everything  possible  to  regain 
the  market  she  has  lost,  and  with  England  is  well  equip|)ed 
to  take  care  of  the  Scandinavian  trade. 

American  finns  wishing  to  do  a  large  business  in  these 

markets  will  be  well  advised  to  employ  native  agents  in 

preference  to  special  representatives.  While  the  latter 
during  occasional  visits  may  do  much  to  help  the  interests 
of  their  principals,  both  by  .studying  the  market  and  by 

closing  actual  .sales  prepared  by  local  agents,  only  the 
native  house  as  a  rule  has  that  personal  influence  with 

the  buyers  which  is  necessary  to  build  up  a  trade.  Sev- 
eral foreign  concerns  working  in  this  market  have  obtaine<l 

good  results  for  their  foreign  principals,  who  include 
some  in  the  United  States.  Their  success,  however,  is 

frequently  based  on  their  wisdom  in  employing  managers 
of  Scandinavian  birth. 

MantraneHe    for    Hardenlns    .Aluminum    CasttnKM    was    made 
the  subject  of  a  paper  presented  at  the  last  meeting  of  the 
Institute  of  Metals,  and  it  was  pointed  out  that  various  com- 

binations containing  manganese  with  or  without  copper  and 
with  a  minimum  aluminum  content  of  9a  per  cent,  have  been 

used  in  foundry  practice  for  the  past  two  years  with  gratify- 
ing results,  the  use  of  manganese  in  relatively  small  quanti- 
ties hardening  the  alloy  without  destroying  its  ductility,  as  in 

the  case  of  copper"  or  zinc.  The  paper  stated  that  alloys  of 
aluminum  containing  manganese  have  been  found  to  work 
very  freely  in  cold  rolling  or  hot  forging.  The  same  type  of 
Ingot  molds  is  used  in  preparing  aluminum  for  forglngs  as 
tor  brass  forging  ingots.  In  making  drop  forgings  from 
aluminum  a  little  preliminary  forging  is  desirable.  The  ingot 
can  be  cut  or  dropped  and  forged  to  approximate  shape  at  a 
temperature  from  1.1  r.O  to  1,200  deg.  F.,  after  which  it  can  be 
finished  in   the  dies. 
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Ple^imtt  of  MoimoMM  Ifoih  WorJls 
Special    Cokuespondekce 

iSy^VOyV/N — Machine  sliuiis  in  distant  placex  of 
necesaily  adapt  theraselves  to  the  needs  of  their 
surroundings.  So  it  is  not  surprising  to  find  a 

Hawaiian  shop  building  and  repairing  sugar-mah- 
-    ing  machinery.     This  article  tells  a  little  about  one 

such  sliop. 

The  Hawaiian  Islands,  lying  2,300  mi.  southwest  of 

San  Francisco,  have  long  been  one  of  the  principal  cane- 
sugar  producing  sections  of  the  world.  Of  the  present 

industries  on  the  island,  sugar  is  by  far  the  most  im- 
portant, although  the  manufacture  of  fertilizers  and  the 

production  of  rice  and  coffee,  and  the  raising  of  pine- 

In  tlie  early  days  of  white  settlers  on  the  islands,  Hono- 
lulu Harbor  became  the  principal  rendezvous  for  the 

whaling  fleets  of  the  Pacific  Ocean,  and  with  the  estab- 
lishment of  steamship  lines  between  America  and  the 

Orient,  Honolulu  became  the  principal  port  of  call  for 
steamers  sailing  east  and  west.  With  tliis  increase  in 

ocean  travel,  and  with  improvement  in  lines  of  communi- 
cation between  the  various  islands  in  the  group,  marine 

repair  work  became  important,  iluch  of  this  work  is 

attended  to  by  the  Honolulu  Iron  Works,  which  is  sit- 
uated close  to  the  waterfront. 

The  first  shop  of  the  company  was  erected  nearly  three- 
quarters  of  a  century  ago.  Some  interior  views  of  the 

present  plant  are  shown  in  the  illustrations.  Figs.  1  to  4. 

FIG.    1.    MAIN    MACHINE    SHOP    OF    THE    HONOLULU   IRON  WORKS 

apples,  bananas  and  certain  other  fruits  are  carried  on. 
Coincident  witli  the  growth  of  the  sugar  industry,  there 

has  been  a  marked  increase  on  the  islands  of  machine 

and  foundry  work,  to  keep  pace  with  the  demand  for 
mechanical  equipment  adapted  to  the  crushing  of  cane 
and  tlie  manufacture  of  sugar. 

Situated  as  it  is  in  the  midst  of  this  important  in- 
dustry, the  Honolulu  Iron  Works  Co.,  established  in 

1H.52,  has  experienced  a  constant  develojtment  and  growtli, 

until  today  it  employs  about  GOO  workmen  in  its  principal 

jdant  at  Honolulu.  It  also  maintains  a  branch  factory 
at  Hilo.  These  shops  manufacture  complete  lines  of 
equipment  for  sugar  factories  and,  in  acldition  to  the 
niiichinery  built  by  them  for  sugar  mills  on  tlie  Hawaiian 

Islands,  shij)  machinery  to  all  parts  of  the  world. 

A  view  showing  the  greater  ])()rtion  of  one  of  the  main 

shops  is  given  in  Fig.  1,  whicli  conveys  an  excellent  idea 
of  the .  size  of  this  .section  of  the  plant  and  illustrates 

some  of  the  heavy  tools.  It  also  shows  the  heavy  char- 
acter of  the  work  turned  out,  and  in  conjunction  with 

other  views  presented  in  Figs.  2,  3  and  4,  illustrates  some 
of  the  equipment  used  in  sugar  factories,  particularly 
in  the  line  of  crushing  apparatus  for  cane. 

In  Fig.  ],  the  heavy  lathe  is  shown  set  up  for  turning 

and  grooving  crushing  rolls.  This  machine  is  kept  con- 
stantly at  this  kind  of  work. 

One  of  the  big  overhead  traveling  cranes  is  seen  in 

Fig.  3.  This  shows  the  handling  of  a  crushing  roll  ready 

for  plac'ing  in  the  machine  that  is  being  erected  along 
tlie  right-hand  side  of  the  building.     Fig.  a  shows  the 
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same  machine  in  process  of  erection,  but  with  fewer 
rolls  in  place  tiian  in  Fig.  3.  Both  of  these  engravings 
bring  out  clearly  the  heavy  character  of  sugar-mill  hous- 

ings, and  show  the  big  broad-faced,  coarse-pitch  gearing 
for  driving  the  rolls.  These  views  further  illustrate  the 
variety  of  operations  on  boring  mills,  slotters  and  drill- 

ing machines  near  the  left-hand  bay  of  the  main  shop. 

The  foundry  occupies  a  building  of  approximately  the 
same  dimensions  as  the  machine  shop.  A  good  general 
view  of  the  equipment  is  given  in  Fig.  5.  This  foundry 
produces  all  of  the  castings  furnished  in  the  establishment 
and  turns  out  a  big  line  of  special  work  for  all  purposes 
relating  to  sugar  machinery  and  other  industries  of  the 
Hawaiian  Islands  and  faraway  countries  of  the  world. 

FIG.    2.    SUGAR-MILL   MACHINERY    UNDER    ERECTION    ON  SHOP  FLOOR 
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FIG.   a.    SUGAR-CANE  CRUSHING  TRAIN  WITH    ROLLS 

IN  PLACE 

In  all  of  the  interior  views  referred  to,  a  number  of  big 
pipe  sections  and  connecting  members  are  seen  lying  about 
on  the  shop  floor. 

The  bay,  illustrated  by  Fig.  4,  is  fitted  up  with  smaller 
machine  tools,  and  the  nature  of  the  work  generally  han- 

dled in  this  department  is  pretty  well  represented.  This 
view,  like  the  ones  preceding  it,  shows  the  general  feature 
of  shop  construction,  including  the  heavy  girder  cohnnns 
along  the  main  bay  for  supporting  the  crane  rails,  the 
lattice  columns  and  girders  at  the  side  with  the  angle-roof 
trusses  and  the  corrugated  roofing.  A  system  of  sus- 

pension for  lineshaft  and  countershaft  hangers  is  clearly 
sho^m,  as  is  also  the  method  of  belting  from  line  to 
countershaft  and  from  counter  to  machine  spindle. 

FIG.  1    A  VARIETY  OF  SMALL  MACHINE  TOOLS 
I.N  THE  SIDE  BAY 

Like  the  machine  shop,  the  foimdry  is  equipped  with 
massive  overhead  cranes,  and  the  big  ladles  can  be  read- 

ily transported  to  any  part  of  the  building  for  pouring 
molds  wherever  set  up.  This  foundry  casts  flwheels 
running  up  to  18  or  20  ft.  in  diameter  and  weighing  25 
or  30  tons  each,  and  pours  big  sugar-mill  and  engine 
housings  and  bedplates  and  turns  out  ]iuinp  Ijeds  and 
cylinders  of  almost  any  capacity. 

A  view  in  the  forge  shop,  showing  the  big  steam  ham- 
mers in  the  center  of  the  building  and  the  small  forger 

along  the  sides,  is  presented  in  Fig.  6.  Each  of  the 
hannners  is  served  with  a  long-armed  jib  crane  equipped 
with  convenient  trolley  and  hoisting  apparatus.  Tlie 
furnaces  for  heating  heavy  work   are  not   seen  in   tliis 
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FIG.   5. GENERAI-  VIEW   OP   FOUNDRY   OF   THE 
HONOLULU  IRON  WORKS 

FIG.    6.    A  FORGE   SHOP,   SHOWING   STEAM  HAMMERS 
AND   FORGES 

FIG.  7.    BOILER  SHOP  AND  A  I'ART  OF  ITS  EQUIPMENT 

PIG.  8.    VACUITM  PAN  1.3  FT, 
IN  DIAMETER 

FIG. fl.    HUGE  CONICAL  SETTLING  TANK  WITH 
SECTIONAL  CYLINDRICAL  BANDS 

FIG.  10.    13-FT.  CALANDRA  FOR 
VACUUM   PAN 
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view.  The  marine  work  forms  an  important  part  of  the 

operations  attended  to  here,  and  the  equipment  is  lieavy 

enough  to  take  care  of  shafts,  stern-frames,  rudder  parts 

and  other  ship-repair  johs,  in  addition  to  tlie  regular 

line  of  forgings  required  for  cane-sugar  machinery. 

The  Boiler  Shop  and  Its  Equipment 

A  view  of  the  boiler  shop  is  seen  in  Fig.  7.  Tjikc  the 
other  buildings  in  the  plant,  this  shop  is  of  corrutratod 
metal  with  big  skylights  overhead  and  large  window  areas 
in  the  side  and  end  walls.  Climatic  conditions  in  Flawaii 

make  it  possible  to  keep  the  great  doors  and  windows 
open  almost  all  the  year  round.  So  far  as  practicable, 
shop  buildings  are  erected  with  a  view  of  admitting  air 
from  all  directions,  so  that  much  of  the  work  is  carried 
on  under  conditions  similar  to  working  out  of  doors, 

except  that  the  roofing  provides  shade  and  protection 
against  rain. 

This  shop  builds  boilers  of  various  types  and  sizes  and 

turns  out  big  tanks  of  special  shape  as  required  at  the 

mills,  such  as  the  immense  cylinders  required  for  cyl- 
indrical and  conical  tanks  used  in  the  sugar  industry. 

The  general  nature  of  the  equioment,  the  overhead  crane 

service,  the  lineshaft-drive  method  of  rigging  cranes  and 
hoist  require  no  explanation. 

Some  of  the  apparatus  made  in  this  shop  is  shown  in 

Figs.  8,  9  and  10.  Fig.  8  illustrates  a  1.3-ft.  vacuum  pan 
in  process  of  erection.  Fig.  9  shows  a  big  settling  tank 

with  a  cylindrical  body  for  half  of  its  length,  the  re- 
mainder being  in  the  form  of  a  cone.  Such  tanks  are 

made  in  large  numbers  and  its  general  proportions  will 

be  seen  upon  comparison  with  the  equipment  near-by.  At 
the  bottom  of  the  structure  there  are  two  cone-shaped 
members  13  ft.  in  diameter,  with  a  great  number  of 

tubular  openings  in  the  conical  lower  surface  and  the 
necessary  bosses  to  form  a  seat  for  the  pipe  connections. 

The  shells  of  these  cone-shaped  members  are  made  in 
sections  with  flanges,  as  indicated,  to  receive  the  plates 

which  hold  the  parts  together.  In  erecting  such  apjjar- 
atus,  jacks  are  placed  underneath  the  cone  to  sup])ort 
the  structiire  and  it  is  then  built  up  as  a  single  unit  on 

the  shop  floor.  The  method  of  attaching  the  upright  angle 
bars  and  connecting  the  sectional  cylindrical  bands  is 

clearly  represented. 

Fig.  10  shows  a  conical  member  with  a  workman  stand- 
ing alongside  and  gives  a  definite  idea  of  the  true  pro- 

portions of  this  big  piece  of  apparatus,  which  is  known 
as  a  calandra. 

Ixateriniaill  Tlh^ess-dllirag 
By  W.  Buim  Bennett 

Two  very  satisfactory  tools  for  cutting  internal  threads 

are  shown  in  Figs.  1  and  2.  Each  consists  of  a  case- 
hardened  and  ground  machinc-stcel  bar,  of  proper  length, 
with  a  small  inserted  l)it  of  tool  steel.  They  arc  for  use 
in  a  lathe,  and  a  holder  for  each  is  shown  at  /  in  Fig.  2. 

This  holder  is  in  the  form  of  a  clamp  and  is  made  with 

a  tongue  that  fits  in  the  tool-])ost  slot  on  the  carriage. 
A  plate  J  serves  as  a  nut  for  the  capscrews  K.  When  the 
bar  is  in  place  and  these  screws  are  tightened,  the  whole 

is  rigidly  secured.  The  capscrews  K  have  a  clearance 
hole  through  the  holder. 

In  Fig.  1  the  inserted  tool  A  is  fitted  in  a  slot  in  the 
stud  B  so  that  when  the  nut  D  is  loosened  the  tool  can 

be  swung  through  a  !)0-deg.  arc  and  its  movement  can 

be  read  from  the  graduations  on  the  head  of  the  stud. 

This  also  serves  as  a  means  of  setting  the  tool  to  a  pre- 
determined angle.  When  the  nut  is  tightened  the  tool 

is  clamped  in  the  bar  C  and  is  ready  for  use.  In  Fig.  2 
the  tool  F,  which  is  held  in  the  slot  of  the  taper  collet  E, 

-OX 

Fig.E 

ADJUSTABLE    I.N'TERNAI.    THRKADING    TOOLS    AND 
HOLDER 

has  considerable  horizontal  adjustment  when  the  nut  // 
is  loosened.  The  slot  in  the  collet  registers  with  the  slot 

in  the  bar  G,  and  the  tool,  passing  through  both,  keejjs 
the  collet  from  rotating  when  the  nut  is  tightened. 

'^. 

Aich  Cr&sim^^    HinK 
By  Ernest  A.  Andrews,  Je. 

Every  draftsman  is  familiar  with  the  irksome  labor 
involved  in  erasing  ink  lines  on  tracings.  It  is  especially 
hard  when  using  a  circular  eraser. 

The  illustration  shows  a  kink  that  will  help  consider- 
ably to  reduce  the  tired  effect  on  the  fingers  because  of 

gripping  the  thin  eraser  and  rubbing  at  the  same  time. 
Take  an  ordinary  wooden  clothespin  and  after  cutting 

away   the   iiared  portion  at  the  end  drill  a  hole  large 

CIRCULAR-ERASKR  GRIPPING  DEVICE 

enough  for  a  ''/a^  button-head  screw  through  both  lips 
of  the  jiin.  Insert  the  circular  eniser  in  the  slot  of  the 

jiin,  push  the  V.!-  button-head  screw  through  the  pin  and 
the  eraser,  screw  on  the  nut  and  the  eraser  is  ready  for 
business. 
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Letters  firosmi  Frs\ctncal  Menu 
niiiiiiiiiiniiiiiiiiiiiiiliniiiiiiiiiiiiiiiiiwiiiiii iiMniiiiiiiiiiniiiiiiiiiiiiiiiiitiiiniimiiiiiiiiiniiiiiiniiMiiiiiH 

The  Becker  Milling  Machine  Co.,  Hyde  Park,  Mass., 

has  adopted  an  interesting  method  in  its  drawing-room 
system.  Quite  a  number  of  firms  employ  o]ieration  sheets 

to  control  the  work  when  manufacturing  various  ele- 
ments. The  common  practice  is  to  mount  these  element 

details  and  operation  sheets  on  separate  cardboards  and 

shellac  them.  They  are  then  sent  out  to  the  shop  for  use 
by  the  workmen.  The  Becker  company  has  introduced  a 
better  -method.  It  mounts  the  detail  on  one  side  and 

the  operation  sheet  on  the  reverse  side.  By  this  pro- 
cedure the  danger  of  losing  eitlier  sheet  is  lessened,  and 

the  cost  and  number  of  boards  are  also  reduced. 

New  York  City.  A.  Towler. 

Seimsata^e  Drilling  AttsiclhEiniemit 
f©ir  tlhe   Beiraclh  IL^Slhe 

The  accompanying  illustration  shows  an  excellent  at- 
tacliment  for  use  in  drilling  small  holes  in  the  bench 

lathe.  Ordinarily  when  drilling  very  small  holes  many 
drills  are  broken,  owing  to  the  lack  of  a  delicate  means 

of  advancing  the  drill  into  the  work.  Bush-spindle  tail- 
stocks  are  sometimes  used  for  such  drilling;  but  while 

these  are  sensitive  enough,  they  lack  the  firm,  steady  push 
of  the  screw. 

In  the  attachment  shown  the  screw  A  has  a  right-  and 
left-hand  thread  that  enables  the  operator  to  advance  or 

withdraw  the  drill  in  a  sure  though  delicate  manner. 

When  the  drill  requires  lubrication  (a  critical  point  when 
drilling  with  a  small  drill),  vibration  can  be  easily  felt, 

through  the  touch  of  the  operator's  fingers  on  the  .screw  A. 
A  keywiiy  is  milled  along  tiie  part  H,  which  is  a  good 
sliding  tit  in  the  part  C.    A  small  screw  ii  acts  as  a  key 

SENSITIVE   DRILLING   ATTACHMENT 

and  prevents  the  part  li  from  turning.  This  attachnlent 
lits  the  tail  spindle  of  the  liench  lathe  and  should  be  made 

carefully  if  it  is  to  do  good  work.  A.  (i.  Ackmeh. 
Newark,  N.  J. 

Eiaglislhi  aiad  Metric   De-ill  Table 
Finding  need  in  the  shop  and  drawing  room  for  the 

accompanying  comparison  table,  I  think  that  some  of  your 
readers  may  also  be  interested  in  it.  The  table  is  helpful 

where  both  the  metric  and  the  English  standards  of 
measurement  are  used.  J.  Havekost. 

New  York  City. 

COMPARISON  TABLE  OF  NUMBER,  LETTER  AND  MILLIMETER  DRILLS 

Number and 
No. Mm. Decimal No. Mm. Decimal 

No. Mm. 
Decimal Letter Mm. Decimal Letter Mm. Decimal 

Drill Drill Equivalent Drill Drill Equivalent 

Drill Drill 
Equivalent 

Drill 

Drill Equivalent 
Drill Drill 

Equivalent 1 0  228 

23 

0  154 

2.1 

0  0827 0.7 0.027G 

7.3 

0.2874 
h.l 0.2244 3  9 0.1.535 45 

0.082 
71 0  026 

l'
 

0.290 

2 0  221 24 0  1.52 

46 

0.081 

72 

0  025 ii 0.2913 
b.(, 0.2205 

3^8 
0   1496 

2;o 
0.0787 

73 0  024 

m'
 

.      0  295 
5  5 0.2105 2.5 0  1495 47 0  0785 0  6 0  0230 

i'.'h 

0  29.53 
3 0  213 26 0.147 

48 

0.076 

74 

0.0225 

7  6 

0  2992 

5^4 0.2126 
3^7 

0   14.57 

1^9 
0.0748 

75 

0.021 

>j
' 

0  302 

"4 

0.209 

27 

0   144 49 0  073 70 0  020 7:7 0  3031 
5'3 0  2087 3  6 0.1417 L8 0.07(« 

OS 

0.0197 7.8 
0  3071 

5 0  2055 28 0. 1405 50 0  070 

77 

0  018 7.9 0  3110 
5^2 0  2047 35 0   1378 51 

0()67 
78 0.016 8.0 0  3149 

6 0  204 29 0   1.36 
l'7 

0  0669 o!4 0  0157 

6'
 

0  316 
7 0  201 

34 
0   1339 

52 

0  0635 79 0  0145 8^1 
0  3189 

s^i 0  2008 3  3 0   1299 L6 
0  ()63 

80 0  0135 

8.2 

0  3228 
8 0.199 

30 

0.1285 53 0  0,595 5.8 
0  2284 

p"
 

0  323 
5^0 0.1909 3  2 0   1259 

i^s 
0  0591 5  9 0.2323 

8:3 

0  3268 
9 0.196 

3.1 
0.1221 1.4 0  0551 A 0  234 

8.4 

0  3307 

10 0  19.35 31 0   120 

54 

0  0.55 6  0 
0  2362 Q 0  332 

4  9 0   1929 3  0 0   1181 55 
0  0.52 

B 0.2.38 

8^5 

0  3347 
li 0   191 

32 

0   116 13 0  0512 

6   1 
0  2402 

8.6 

0  3386 

12 0   189 
2'9 

0   1142 1.2 0  0472 C 0.242 

r"
 

0.339 

i's 0   1889 33 0   113 56 0  04(i5 

62 

0  244 

8^7 

0  3425 
4  7 0.185 34 0   111 \.\ 0  0433 b C.246 8.8 0  3465 

13 0.185 2'8 0  1102 

.57 

0  043 
6  3 0.248 

s"
 

0  348 

14 0  182 
3.5 

0   110 

58 

0  IM2 

e'
 

0  250 

9;6 

0  3543 
4  li 0   1811 

36 

0   1065 

.59 

0  041 
6  4 0.2519 

t'
 

0  358 
15 0   ISO 2'7 0    1063 60 0  040 6  5 0  2559 

9^1 

0  3583 
4  S 0   1772 37 

0   KM 
i;6 

0  0393 F 0  257 

9.2 

0  3622 
16 

0   177 
2:6 

0   1024 61 0  039 6  6 0.2.598 9  3 0.3661 
4  4 0   1732 

38 

0   l(n5 62 0  o:J8 G 0  261 

u' 

0  368 17 0.173 

39 

0()995 

63 

0  037 6  7 0  2638 9  4 
0  .3701 18 0. 1695 2^5 0  f)984 

64 

0  036 H 0.266 

9.5 

0  374 
4  3 0  1693 

40 

0.(K)8 
0^9 

0  03.54 6  8 
0  2677 

V 0  377 
19 0  160 

41 

0  (Htfi 

6.5 

0  035 6  9 0.2717 

9;6 

0  3779 
4.2 0  1654 2'4 O.O045 66 0.0.33 I 

0.272 
9.7 

0  3819 4   1 0   1614 

42 

0.0935 67 0  t:32 

7.6 
0.2756 

9.8 

0.3858 20 0   Ifil 2  3 0(I90(> 
6^8 

0  0315 

J  ■ 

0.277 

w'
 

0  386 21 0   l.W 
4.3 0  (tX9 

68 

0  031 
7.1 0.2795 9^9 

0.3898 4  0 0  1.575 2^2 0  0800 69 0  ()293 k 0.281 

10.0 
0.39.37 

22 0.157 

44 

0.086 

70 

0.028 

7.2 

0  2835 

x' 

Y 
z 0  397 0  404 

0  413 
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Adljtinsft®.]ble  Step  ILe^p  f©s* 
Gag^es 

Generally,  a  lap  is  made  with  one  lapping  hole  in  a 
round  or  rectangular  piece  of  stock.  Having  at  one  time 
100  plug  gages  to  make,  0.308  in.  in  diameter,  I  made  two 
laps  out  of  a  rectangular  piece  of  gray  iron  %x%x3  in. 

long,  drilling  and  reaming  four  holes  0.308  in.  in  diam- 
eter, with  an  adjusting  screw  at  the  end  to  take  up  wear 

as  needed. 

These  holes  became  a  series  of  steps  in  sizes  retaining 

the  difference  in  their  wear  when  lapping — that  is,  the 
lap  when  started  is  adjusted  to  the  end  hole  A.  The  lap 
is  used  at  this  hole  until  it  refuses  to  cut.  Tlie  plug  gage 
is  then  entered  into  hole  B  without  distributing  the  ad- 

STEP  LAP  FOR  PLUG  GAGES 

justment.  This  hole  is  used  up,  and  the  plug  gage  is 
passed  to  holes  C  and  D,  which  have  less  to  cut,  but 
are  progressively  smaller. 

As  the  holes  were  all  one  size  to  start  with  and  as 

the  plug  gage  becomes  smaller  at  each  hole,  there  is  less 

wear  on  the  lap  as  the  plug  is  passed  from  hole  to  hole. 
The  holes  retain  about  the  same  proportions  and  save 

measuring  for  sizes  very  often,  when  rough-lapping  the 
])Iugs  to  within  O.OOOl  in.  of  finish  size.  As  a  finishing 

lap  for  size,  it  will  be  a  surprise  in  the  few  trial  measure- 
ments required  with  the  micronieier  or  ring  gage. 

There  is  a  tendency  among  workmen  to  use  an  excessive 
rot^iry  speed  when  lapping  a  plug  or  ring.  A  speed  that 
will  make  the  work  just  comfortably  warm  to  the  hand 
is  about  right.  Speed  above  this  rate  has  a  tendency  to 
bake  the  oil  and  abrasive,  which  is  a  detriment  to  smooth 
and  fast  cutting.  C.  A.  ilACUBAUY. 

Springfield,  Mass. 

'^. 

Adlweiftaseimaeiriits 

\\]wu  are  manufacturers  going  to  advertise  foT  help 
over  their  names?  Surely  no  firm  should  be  ashamed 
of  the  fact  that  it  is  hiring  men. 

In  one  instance  that  came  under  my  notice,  I  sympa- 
thized with  a  tool  maker  who  answered  such  an  advertise- 
ment. Unknowingly  he  wrote  to  a  firm  where  he  had  once 

been  employed  while  rather  wanting  in  experience.  The 
foreman  showed  the  letter  to  at  least  one  of  the  men  in 

the  shop  and  soon  the  news  was  spread.  The  man  who 
wrote  this  letter  never  for  a  moment  thought  that  it  was 
-going  to  the  shop  in  question,  otherwise  he  would  not 
have  written  it.  Neither  did  he  think  that  his  former 

shopmates  would  be  privileged  to  enjoy  a  laugh  at  a 
communication  that  he  considered  confidential. 

That  affair  went  a  long  way  toward  curing  me  of 

writing  to  I  don't  know  whom.     While  I  regret  that 

I  am  depiived  of  the  mail  as  a  medium  of  applying  for 
a  position,  the  circumstances  force  nie  to  resort  to  the 
method  of  making  application  in  person;  for  then. I  know 
to  whom  I  am  talking.  When  a  tool  maker  seeks  a 
position,  he  is  really  a  salesman  desiring  to  sell  his 
services.  He  prefers  to  pick  his  prospective  buyers, 
naturally  choosing  someone  who  may  buy  his  wares. 
But  when  he  answers  an  advertisement  and  does  not 

know  to  whom  he  is  writing,  he  is  not  to  be  compared 
with  the  salesman  but  rather  with  the  peddler  who  roams 
the  streets  yelling  his  wares  to  any  and  all  that  may 
be  within   hearing. 

Perhaps  there  is  some  just  reason  for  firms  advertising 
in  this  manner,  but  the  fact  that  there  are  concerns  that 
do  not  hesitate  to  reveal  their  names  in  their  help  wanted 
advertisements  leads  me  to  believe  that  they  can  all  do 
so  if  they  wish.  R.  A.  Charle.s. 

Newark,  N.  J. 

Oecismsil  Tlhiicfeimess  Talble  f©ir 
SKeet  Coppeir 

Sheet  copper  is  always  designated,  not  by  its  thickness, 
but  by  the  weight  in  ounces  of  a  square  foot.  I  am  a 

designer  in  a  metal-ware  factory,  where  more  or  less 
copper  is  used.  Orders  always  come  through  stating, 

"Use   oz.  cop]ier  to  make  the  following  articles." 
THICKNESS  OF  COPPER  FROM  3  TO  253  OZ.  PER  SQ.FT. 

Decimal  Decimal 
Oz.  peiSq.Ft.       Thickness.  In.  Oz.  per  Sq.Ft.  Thickness,  In 
3  0.004  64  0.083 
4  0.005  70  0.095 
6  0.008  81  0.109 
8           0.010  89  0.120 
10  0.013  100  0.1S4 
12  0.016  110  0.148 
14  0.018  123  0.165 
16  0.022  134  0.180 
18  0.025  151  0.203 
20  0.02S  164  0.220 
24  0.032  177  0.238 
32  0.042  193  0.259 
40  0.049  211  0.284 
48  0.065  223  0.300 
56  0.072  253  0.340 

Formerly  we  had  to  go  to  the  stockroom  for  a  sample 
and  measure  it  for  thickness,  so  that  we  could  make  the 
correct  allowances  on  our  tools.  To  obviate  this  necessity, 
we  compiled  the  accompanying  table  from  sheet  copper  in 
stock.  H.  B.  Kellam. 

Buffalo,  N,  Y. 

Feeler  Ga|(es 

Thickness  or  feeler  blades  are  usually  made  to  fold 
down  in  a  steel  handle  much  like  an  ordinary  pocket  knife. 

Feelers  are  commonly  used  in  connection  with  standard- 
gage  blocks  for  setting  tools.  Tiiis  arrangement  of  having 
the  blades  held  together  is  inconvenient,  because  all  the 
blades  have  to  be  opened  up  before  the  right  one  is  found. 
It  is  also  clumsy. 

A  more  convenient  method  is  to  disconnect  the  blades 

and  arrange  them  in  a  row  in  a  folder  made  for  this 

purpose,  where  each  blade  is  plainly  seen*  and  the  one 
wanted  is  quickly  obtainable.  The  blades  can  be  easily 
removed  from  the  steel  handle. 

The  folder  is  made  from  any  stiff  material  such  as  duck 

or  canvas  and  has  two  strips  sewed  aci'oss  its  length  to 
serve  as  pockets.  When  not  in  use,  it  can  be  folded  ui> 
and  tied.  J.  E.  Cooley. 

Hartford,  Conn. 
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Tlicre  are  some  points  on  which  1  must  disagree  with 
the  o])iiiioiis  given  on  page  125,  Vol.  45.  While  it  is  true 
that  the  office  man,  in  many  cases,  gets  a  vacation  with 
pay  and  is  on  a  salaried  basis,  it  shonkl  not  be  forgotten 
that  the  same  man,  in  nearly  all  cases,  works  free  when 
overtime  is  required;  and  in  some  places  this  is  by  no 
means  a  small  item. 

Under  heading  No.  3,  your  manufacturer  makes  the 
statement  that  "the  office  force  does  not  have  to  work 

nearly  as  hard  as  do  the  people  in  the  factory." 
I  should  like  to  know  on  what  basis  he  measured  work. 

Does  he  think  that  a  man  can  only  get  tired  by  using  his 
muscles  ? 

A  large  portion  of  the  shop  man's  work  is  cut  out  for 
him,  while  a  considerable  portion  of  the  designer's  and 
estimator's  work  requires  concentrated  mental  effort. 

Conversation,  whistling,  singing  or  moving  about  is  a 
relief  to  the  average  workman  and  in  the  ease  of  the  shop 
man  can  do  little  harm  in  the  noise  of  the  shop.  In  the 

drawing  room,  however,  these  things  are  strictly  pro- 
hibited or  frowned  on  for  the  reason  that  the  man  who 

indulges  in  them  takes  his  mind,  more  or  less,  from  his 
work  and  also  annoys  his  fellow  worker,  with  a  resulting 

lack  in  efficiency  for  all  within  hearing.' 
It  has  been  usual  for  mill  workers  in  the  steel  industry 

to  work  13  to  14  hr.  per  day  and  six  to  seven  days  per 

we6k.  The  work  is  extremely  hard  under  high  tempera- 
tures, bxit  is  concentrated  into  short  spells  with  periods  of 

rest  between. 

There  is  no  doubt  in  my  mind  that  a  draftsman  could 
not  work  the  same  hours  for  years  if  for  no  other  reason 
than  that  his  eyes  give  out.  I  have  frequently  found  by 
actual  count  that  about  50  per  cent,  of  the  men  in  drawing 
rooms  wear  glasses.  Many  draftsmen  and  engineers  after 
l)eing  in  the  business  for  a  number  of  years  become  i|uite 
nervous. 

I  cannot  understand  item  4.  Surely  the  writer  did  not 
expect  a  m.echanic  to  go  into  the  office  and  perform  the 
office  man's  work  and  vice  versa. 

With  regard  to  item  5  I  fail  to  see  why  there  should 
be  more  social  intercourse  between  factory  and  office 
employees  when  their  hours  become  the  same.  The 
employer  does  not  pay  his  men  for  social  duties  during 
working  hours,  and  when  the  whistle  blows  employees 
usually  hustle  for  their  cars  and  home. 
My  experience  disproves  the  statement  that  no  record 

is  kept  of  how  much  work  each  one  does.  It  is  the  usual 
practice  to  charge  the  time  engaged  on  engineering  work 
to  the  various  jobs  or  job  numbers,  and  some  of  the  large 
places  require  a  record  of  the  time  spent  on  each  drawing. 

As  to  the  free  use  of  the  telephone,  naturally  the  office 
man  does  not  require  as  much  time  to  answer  a  call  as 
one  who  must  be  brought  from  the  shop.  However,  the 

free  use  of  tiie  telejihone  is  t-ertainly  not  encouraged  as  it 

frequently    interferes    with    important   "conipnny    call^." 

Some  firms  do  not  permit  of  its  use  during  working  hours, 
and  some  make  a  charge  for  its  use  at  actual  cost. 

It  is  a  fact  that  many  firms  consider  the  draftsman  a 
uonproducer,  which  frequently  means  that  in  very  many 

cases  he  is  crowded  into  unsanitary  and  unsuitable  quar- 
ters, sometimes  with  such  a  small  amount  of  room  that  he 

can  scarcely  turn  about. 
In  most  cases  the  drawing  room  is  very  small  compared 

to  the  shop,  so  that  in  itself  gives  it  a  cramped  look.  All 
these  things  combined  have,  in  my  mind,  a  tendency  to 
make  the  working  hours  of  a  draftsman  appear  long, 

trying  and  tedious. 
My  own  experience  has  been  that  it  is  not  necessarily 

long  hours  that  make  work  one  long  continuous  grind, 
but  that  the  working  conditions  and  surroundings  have 
more  to  do  with  it. 

I  can  well  recall  an  office  where  a  day  of  less  than  seven 

hours  under  a  "grouchy"  boss,  together  with  poor  light, 
poor  working  tables  and  poor  pay,  appeared  longer  to  me 

than  at  other  places  where  the  hours  were  8I4  and  the 
bosses  were  pleasanter.  B.  F.  Wahd. 

Newark,  N.  J. 

Wlketpe  As'etllhieGroodlMeclhsi.iniics? 

As  Mr.  Bro]ihy  observes  on  page  236,  the  good  me- 
chanics are  few  and  far  between.  They  are  .so  because 

the  old  ones  are  fast  wearing  out  and  few  efPorts  are 
being  put  forth  to  make  new  ones.  The  mechanics  of 

the  "old  school"  have  seen  this  condition  coming  on  for 
several  years.  They  have  talked  it  over  much  and  often, 
with  deep  concern. 

Foi'merly  manufacturers  took  good  care  to  secure  the 
.sons  of  their  mechanics  as  apprentices,  and  these  boys 
were  carefully  trained  and  taught,  both  by  employer  and 
father,  as  well  as  in  many  cases  by  an  older  brother  who 

was  following  in  father's  and  sometimes  grandfather's footsteps. 

Father  was  always  glad  for  an  opportunity  to  get  his 

son  into  the  shop  to  "serve  his  time"'  and  took  much 
pleasure  in  the  attention  devoted  to  the  instruction  of 
his  own  son  so  that  he  should  become  thorough  and 
competent. 

A  boy  who  ran  away  and  thereby  failed  to  finish  his 
time  was  disgraced.  Neither  would  mechanics  in  other 

shops  where  he  might  try  to  pass  himself  off  as  a  me- 
chanic show  him  anything,  so  in  most  cases  the  runaway 

was  forced  to  go  back  to  complete  his  apprenticeship. 
Thus  both  employer  and  apprentice  were  protected  and benefited. 

It  is  quite  different  now.  Fathers  and  older  brothers 
offer  every  discouragement  to  sons  or  younger  brothers 
who  consider  entering  shops  to  learn,  to  be  machinists. 
Why  is  this  the  case  ?  This  condition  is  largely  due  to  the 
practice  of  manufacturers  of  breaking  in  men  instead  of 
making  them  machinists  by  the  apprentice  system. 

Many  young  men  after  they  leave  school  wander  aim- 
lessly about,  driving  delivery   wagons,  trucks   or   doing 
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some  nice  light  work  in  offices  or  stores,  until  they  begin 

to  realize  that  they  are  learning  nothing  which  will  assure 

them  an  adequate  income  and  that  they  have  wasted  from 
four  to  ten  years  of  valuable  time.  They  flock  to  the 
factories  seeking  a  chance  to  learn  something  before  it 
becomes  everlastingly  too  late.  Many  such  young  men  are 
taken  in  and  broken  in  on  some  special  job,  good  care 

being  taken  by  the  employer  that  they  become  expert  in 
this  one  thing,  which  was  formerly  done  by  a  machinist. 

Again,  in  too  many  cases  the  employer  also  takes  care  that 

these  young  men  get  no  chance  to  learn  anything  else. 

The  pay  they  receive  is  always  far  below  that  which  would 

be  paid  to  an  all-around  machinist.  This  process  con- 
tinues until  soon  the  shop  is  full  of  such  cheap  labor. 

And  the  machinist  must  then  work  for  like  wages  or  get 
out. 

These  young  men  work  hard  and  soon  get  to  thinking 

that  they  have  learned  something  that  justifies  them  in 

asking  for  more  money.  When  told  that  they  are  getting 

all  they  are  worth  (because  their  knowledge  is  so  limited), 

they  quit  their  jobs.  Some  other  employer  who  is  pressed 
for  men  hires  these  fellows  for  what  they  say  they  are  and 

can  do,  always  for  a  rate  below  that  which  would  be  ])aid 

for  a  machinist ;  and  thus  another  machinist  is  displaced. 

In  this  way  some  employers  finally  fill  up  their  shops 

with,  say,  twenty-five  or  more  operators  or  specialty  men, 

all  of  them  good  on  their  own  jobs,  but  none  of  them 

capable  of  doing  anything  else.  And  thus  are  twenty- five  or  more  machinists  crowded  out. 

All  this  has  been  seen  and  considered  by  the  machinists 

of  the  "old  school,"  men  who  have  worked  and  struggled 

for  what  they  now  have— namely,  a  practical  knowledge  of 

and  an  experience  with  things  mechanical,  whereby  they 

are  able  to  perform  that  which  the  man  who  has  been 

broken  in  can  never  know  or  acquire,  because  he  has 

not  pursued  the  right  course  to  learn  it. 

Itseems  today  as  if  the  railroads  are  the  only  employers 

who  are  really  and  sincerely  giving  their  apprentices  a 

show.  They  awoke  ten  years  ago  to  the  fact  of  a  coming 

scarcity  of  machinists,  and  some  of  them  are  now  endeav- 

oring with  considerable  success  to  recuperate  their  me- 
chanical forces. 

Why  not  have  all  the  employers  of  a  like  craft  in  com- 

munity or  city  combine  to  establish  and  maintain  for 

apprentices  a  school  similar  to  that  of  the  New  York 

Central  R.R.?.  The  writer  would  suggest  this  kind  of 

training  as  a  remedy. 

I  myself,  being  one  who  attended  the  "old  school"  and 
afterward  advanced  to  an  executive  position,  can  fully 

appreciate  the  scarcity  of  good  mechanics. 

Indianapolis,  Ind.  W.  T.  Seideh. 

The    discussion    on    page    31t(l    interests    me.      I    am 

acquainted  with  an  excellent  all-around  mechanic  who  iiad 
the  form  letter  shown  herewith  printed  and  sent  to  two 

iiundred    manufacturers    througliout    the    country    (not 

munitions     manufacturers)     and     received    .only     three 
answers. 
Mr.  Manufacturer: 

SUBJECT— MECHANICAL  EXECUTIVE 
I  am  taking  this  unique  way  of  placing  my  name  before 

the  manufacturer  who  is  in  want  of  a  flrst-class  mechanical 
executive. 

I  am  an  American,  45  years  of  age. 
I  have  held  the  position  of  a  foreman,  assistant  superin- 

tendent and  superintendent  for  the  past  25  years. 
I  have  invented  and  patented  a  great  many  devices. 

I  have  Ave" patents  before  the  patent  oUice  at  present. 

I  have  contributed  a  great  many  labor-saving  devices  to 
mechanical  magazines. 

Have  been  employed  In  the  following  lines:  BuUders'  hard- 
ware, steel  locks,  cash  registers,  sporting  goods,  novelties, 

trolley  supplies  and  electrical  goods,  fire-department  supplies 
and  general  hardware. 

I  am  well  up  on  the  following  lines:  Designing,  drafting, 
pattern  and  models,  tool  making,  finishing  machine  work, 
foundry,  brass,  gray  and  malleable  iron. 

I  have  been  an  executive  with  present  company  for  past 
nine  years. 

I  am  well  up  on  shop  management  and  bonus  systems,  and 
have  written  a  number  of  articles  on  these  subjects. 

In  making  a  change,  I  wish  to  place  myself  permanently 
with  some  good  company  who  can  offer  me  a  larger  salary. 

Yours  very  truly. 

The  letters  were  sent  from  a  town  of  only  three  thou- 
.'•and  population.  What  is  the  matter  with  this  letter?  Is 
it  because  he  was  in  a  small  town,  or  was  it  his  age?  I 

would  like  to  have  opinions  from  the  readers  of  the 
American  Machinist.  A.  E.  Holaday. 

Naugatuck,  Conn. 
S5 

Essict  Aaik^les  for  Latfcie  Ceiraters 

Replying  to  Mr.  Grefene's  interesting  article  on  page 
298,  I  will  answer  the  last  query  first.  An  error  of  2 
min.  on  a  piece  of  such  dimensions  as  is  shown  on  page 

298  would,  if  expressed,  be  in  the  decimal  fraction  of  an 
inch,  zero  at  the  extreme  pouit,  increasing  to  0.00072  in. 

at  the  base  of  the  angle  of  which  the  point  of  the  center 

is  the  apex.    If,  as  is  usually  the  case  when  using  centers, 

-K-^ 

n^__i 

EXACT  ANGLES  FOR  LATHE  CENTERS 

only  a  small  portion  of  the  center  is  used,  this  error  may 

not  be  too  great.  But  if  for  any  reason  whatsoever  more 

accurate  results  are  desired,  they  can  and  should  be  pro- 

duced. ^^'ithout  resorting  to  highly  elaborate  methods  a 
good  gagemaker  can  reasonably  be  expected  to  produce 

a  ground  and  lapi)ed  gage,  such  as  the  centers  in  ques- 
tion, with  an  error  not  to  exceed  0.0001  in. 

The  accumulated  error  of  ̂ Ir.  Greene's  three  centers 
if  they  were  2  min.  in  error  and  all  alike,  would  be  a  little 
over  2  thousandtlis  and  could  readily  be  detected  by  the 

method  he  described.  By  testing  in  the  manner  just 

mentioned,  the  operator  lannot  be  certain  of  the  accuracy 

of  the  pieces  until;  he  is  sure  that  the  angles  of  all  three 

pieces  are  exactly  alike.  The  fact  that  the  three  pieces 
were  ground  with  the  same  setting  of  tHe  head  of  the 
grinder  does  not  by  any  means  give  assurance  that  they 
will  all  be  of  exactly  the  same  angle. 

In  the  accompanying  illustration  is  shown  an  excellent 
method  of  not  only  determining  tlic  accuracy  of  centers 

hut  exactly  what  error  exists.  Of  txiurse,  otlier  angles 
than  60  deg.  can  also  be  measured.  A  hardened  and 

ground  parallel  A   is  clamped  to  the  side  of  a  surface 
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block.  'I'lic  side  of  tlu;  surface  block  to  wliicli  the  parallel 
is  claiii|te(l  is  square  to  tiie  face  upon  which  the  testiiif; 

is  being  (lone.  Two  parallel  pieces  about  !/<>  in.  hiijh  are 
]i]ace(l  under  the  sine  bar  to  raise  it  to  the  jiroper  level. 
The  center  or  ̂ age  which  is  to  be  tested  may  be  clamped 
in  such  a  manner  that  it  hears  against  the  parallel  and 
surfac*  block.  It  will  be  well  to  mention  that  to  test  in 

Ibis  way  the  center  should  l)e  ground  while  the  .shank 

is  running  dead  true.  The  sine  bar  should  be  placed  as 

shown,  rubbed  slightly  against  the  gage  and  then  while 
holding  it  firmly  in  this  position  it  should  he  clamped 
1o  the  surface  plate.  It  is  important  not  to  disturb  the 
location  of  the  sine  bar  when  clam])ing.  It  is  also 

imperative  that  the  pressure  exerted  upon  the  sine  bar 
be  delivered  squarely  to  the  side  of  the  angle  undergoing 
lest  and  also  he  directed  toward  the  center  of  the  surface 

being  tested,  as  indicated  by  the  arrow.  To  properly 

locat(^  and  clamp  the  sine  bar  is  the  most  delicate  and  im- 
)iortaut  part  of  the  entire  operation,  and  the  greatest 
care  should  be  observed. 

Two  other  methods  of  testing  the  pieces  with  the  same 
rigging  are  to  set  the  sine  bar  to  the  desired  angle  by 
measuring  from  the  posts  of  the  bar  to  the  parallel  piece, 

dimensions  X  and  Y  determining  when  the  angle  is  cor- 
rect, and  then  securely  clamping  them  to  the  plate.  By 

applying  prussian  blue  judiciously,  a  very  slight  error 
may  lie  detected.  If  a  hole  has  previously  been  put 
through  the  plane  surface  directly  under  the  point  where 
the  sine  bar  comes  in  contact  with  the  center  or  gage, 

crroi'  may  be  detected  by  looking  for  light. 
Newark,  N.  J.  Gustave  A.  Remacle. 

Y©tmira^  Meim  of  T©(Ssi5^=°A 

^Ir.  Brophy,  in  his  remarks  on  page  209,  seems  greatly 
dissatisfied  with  the  machinists  that  his  and  other  large 

manufacturing  jdants  are  turning  out.  There  is  no 
doubt  that  the  man  who  can  tackle  anything  and  get 

away  with  it  is  scarce  nowadays.  I  wonder  if  Mr.  Brophy 
has  ever  stopped  to  think  of  the  little  shop  where  the 
good  mechanic  of  old  days  served  his  apprenticeship. 
I  wonder  if  his  boys  have  the  douhtful  pleasure  of 

cleaning  out  the  cupola,  getting  up  the  coke  and  iron, 
getting  cussed  by  the  molder,  chipping  the  eastings  and 
Knally  seeing  them  through  the  shop,  along  with  firing 
the  boiler,  watching  the  engine,  helping  the  blacksmith, 
running  errands  and  the   like. 

ily  own  ex])erience  some  IG  years  ago  in  a  large  Corliss 
engine  plant  in  Ohio  gave  me  an  opportunity  to  observe 
what  small  opportunity  a  boy  has  in  a  manufacturing 
shop.  The  first  three  weeks  I  faced  nuts  till  I  dreamed 

of  them ;  the  next  two  weeks  was  put  in  on  governor 
shafts;  then  on  the  following  ̂ londay  morning,  when 
1  could  not  see  my  lathe  for  valve  castings  corded  around 
it,  I  fled  to  the  little  shop  where  there  was  everything 

in  the  repair  line  from  grandfathers"  clocks  to  IfiO-ft. 
windmills.  You  cannot  blame  the  apprentice  for  seek- 

ing pleasure  in  the  evenings  as  an  escape  from  the 
monotonous  routine  stated  above,  for  the  apprentice  is 

usually  "still  a  boy." 
To  remedy  this  inefficiency  I  wish  to  make  a  sugges- 

tion: If  Mr.  Brophy  will  start  a  small  repair  shop 
in  connection  with  his  manufacturing  plant,  put  in  a 
first-class  mechanic  as  foreman  and  let  his  api)rentices 

woik  there  every  other  week,  I  assure  him  that  this 

])rovision  will  afford  the  average  boy  enough  pleasure. 
.Moreover,  the  anticipation  of  the  following  week  in  the 

repair  shop  will  keep  Jie  lad  from  getting  melancholy 
while  in  the  factory.  I  can  see  where  such  an  enterprise 
would  pay  for  itself.  Kichard  Cowan. 

Crookston,  ilinn. 

J.  P.  Brophy  asks  two  ([uestions  that  are  really  the  vital 
questions  for  American  mechanical  trades  to  settle. 

Briefly,  the '  questions  are:  "Where  are  the  all-round 
machinists  of  former  years?"  and  "Why  do  not  the 

apprentice  boys  stay  in  the  shops  ?" 
Undoubtedly  the  allied  trades  of  die  sinking  and  tool 

making  have  taken  a  great  many  of  the  good  all-round 
machinists  of  10  years  ago.  The  automobile  industry  has 

done  so  much  to  stimulate  the  drop-forging  process  that 
an  unusual  demand  for  die  sinkers  has  been  created. 

Every  large  shop  Jiow  has  a  die-sinking  department,  and 
rather  than  train  a])prentices  the  practice  generally 
prevails  of  taking  in  and  teaching  men  who  have  shown 
themselves  to  be  careful  all-round  men  in  the  machine 

shops.  Ten  years  ago  tool  makers  were  found  only  in  the 
factories  specializing  in  the  manufacture  of  tools;  other 

machine  shops  depended  upon  their  all-round  men  to 
make  what  tools  were  ne(;essary.  Xow,  turret  lathes, 

screw  machines  and  automatics  require  so  many  special 

tools,  and  interchangeable  systems  of  manufacturing 
require  so  many  jigs  and  fixtures,  that  a  great  number  of 
all-round  machinists  have  been  taken  from  the  machine 

shops  to  supply  the  demand  for  tool  makers. 
There  are  three  other  mijior  reasons  for  the  dearth  of 

all-round  machinists.  Many  have  found  greater  op]H)r- 
tunities  and  better  pay  in  various  divisions  of  the  engi- 

neering ])rofession.  Most  licensed  marine  engineers  are 

all-round  mechanics  with  more  or  less  shop  experience. 
Some  employers  are  prejudiced  against  men  who  claim  to 
be  all-round  machinists,  claiming  that  there  are  no  such 
men.  Men  seeking  em])loyment  at  their  shops  represent 
themselves  as  lathe,  planer  or  miller  hands  in  order  not  to 

create  a  bad  impression;  hence  a  few  good  all-round  men 
are  disguised  by  the  machines  they  operate. 

Lastly,  we  arc  not  training  all-round  machinists  in  our 

well-e((uipped  large  shops.  Several  concerns — the  West- 
inghouse.  General  Electric  and  Allis-Chalmers  companies 
and  the  Pennsylvania  B.li. — take  in  large  classes  of 
a])])rentiees,  but  they  become  engineers,  salesmen  and 
executives  rather  than  machinists.  Pail  road  shops  train 

a  few  all-round  men,  but  they  stay  in  the  railroad  busi- 
ness, so  one  does  not  find  them  in  the  factories. 

In  most  shops  after  an  ai)prentice  has  become  used  to 

bis  surroundings,  has  undergone  the  usual  amount  of 

hazing  and  horse-play  and  has  learned  to  expect  some 
absurd  answer  when  he  asks  a  question,  he  is  put  to  work 

on  a  machine  whose  "internal  workings"  he  has  never 
seen.  He  clamps  work  into  a  jig  that  someone  else  made ; 
sets  a  tool  that  someone  else  has  forged,  tempered  and 

ground;  takes  a  couple  of  cuts  making  the  work  fit  the 
limit  gage  that  he  got  by  number  from  the  toolroom. 
Then  he  repeats  the  process  again  and  again. 

Machinists  are  made  by  teaching,  study  and  experience, 
and  until  American  shops  ])rovide  teachers,  books  and 
varied  work  for  their  apprentices  there  will  be  no  more 

all-round  machinists.  The  European  War  has  shown  whal 

women  and  girls  can  do  in  specialized  arms  and  ammuni- 
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tiou  manufacture.  In  several  shops  in  this  country  they 
have  done  better  and  quicker  work  than  men.  Special 
instructors  spent  time  and  patience  teaching  them  the 
principles  and  details  of  their  work.  If  apprentice  boys 
could  be  given  one-tenth  the  instruction  their  sisters  have 
been  getting,  our  machinists  10  years  from  now  would 
be  the  finest  the  world  has  produced. 

The  apprentice  problem  is  an  individual  problem  for 
each  shop.  Some  shops  cannot  get  apprentices  enough, 
while  others  have  waiting  lists.  One  thing  that  is  a 
necessity  is  a  square  deal  for  the  boys.  If,  after  a  year 
in  the  shop,  a  boy  is  put  on  work  on  which  others  are 
working  by  the  piece  and  making  $3  to  $1  a  day,  his  50c. 
seems  rather  small.  The  two  years  before  he  can  get 

journeyman's  pay  seem  an  age,  and  nine  times  out  of 
ten  he  will  quit  and  go  to  driving  a  grocer's  wagon,  for 
which  he  may  get  $8  or  $10  a  week.  Men  of  mature  years 
will  occasionally  change  their  employment  to  get  an 
increase  of  300  per  cent,  in  their  pay;  and  unless  the  boy 
can  feel  that  he  is  really  learning  something,  he  too  is 
going  to  rise  to  the  bait. 

In  the  last  three  years  I  have  had  six  young  men  as 
coal  heavers  and  firemen  who  left  shops  after  one  .year  of 
apprenticeship.  With  what  we  could  teach  them  with  the 
Small  machine  tools  on  board  ship  they  have  gone  ashore 

and  are  now  making  good  in  shops  as  machinists,  elec- 
tricians and  steam  fitters.  One  of  them  is  drawing — 

coimting  his  bonus — a  larger  pay  check  than  mine. 

A  man  is  only  a  boy  plus  experience.  Attract  the  bo}''s 
interest  to  the  history  and  romance  of  the  manufacture 
of  metals  and  mechanical  processes,  and  he  will  find  no 
spare  time  for  dance  halls  and  picture  shows. 

M.    W.    TORBET, 

Lieutenant,  U.  S.  Coast  Guard. 
Tomi)kinsvi1l(\  X.  Y. 

The  wail  has  gone  up  many  times  before  that  it  is  be- 
coming more  and  more  diflicult  to  get  hold  of  boys  with 

brains  to  enter  an  ap])renticeship  of  any  kind. 

Wien  we  think  of  "the  happy  days"  when  we  started 
our  four-year  drill,  how  for  the  first  three  or  four 
months  the  only  tools  we  got  a  chance  to  use  were  a  shovel 
and  a  broom,  and  how  we  were  told  to  keep  our  eyes  open 
and  remember  what  we  saw — all  for  the  nmnificent  sum 

of  "four  bits  per"- — we  wonder  why  the  kids  of  today  do 
not  do  the  same ! 

A  little  study  might  reveal  some  of  the  causes  that  have 
brought  about  such  a  state  of  affairs.  We  might  consider 
the  quality  of  the  mechanic  turned  out  today  at  the  end 
of  an  apprenticeship.  Anyone  who  has  done  hiring  and 
firing  for  the  past  few  years  knows  how  very  few  real  all- 
round  machinsts  there  are  in  existence.  We  have  lathe 

hands,  planer  hands,  shaper  hands,  miller  hands,  floor 
hands  and  so  on,  world  without  end,  but  not  machinists. 

There  used  to  be  a  time,  especially  in  the  small  shop, 
when  a  kid  was  shifted  around  once  in  a  while  from  one 

machine  to  another  and  given  a  chance  to  "get  next,"  but 
it  is  seldom  the  case  now. 

No  youngster  with  any  kind  of  a  noodle  wants  to  go 
into  the  shop  and  serve  four  years,  sticking  to  one  opera- 

tion where  he  literally  becomes  a  part  of  an  automatic 

-  machine,  with  no  chance  to  use  what  few  brains  the  good 
Lord  did  give  him.  I  think  I  am  right  in  saying  that 
most  apprentice  machinists  get  disgusted  and  quit  because 
tliev  are  not  given  a  chance  to  chans^e  once  in  a  while. 

The  present-day  machine-shop  necessity,  the  price-time 
limit,  has  also  had  a  great  deal  to  do  with  knocking  the 

gloss  off  a  machinist's  career.  A  shop  with  a  slave-driving 
reputation  has  its  own  troubles  in  getting  what  few  good 
men  it  has. 

Another  thing  that  has  turned  the  twentieth-century 
kid  toward  the  clerks  or  "shinies"  is  the  fact  that  a  clerk, 
no  matter  how  far  down  his  job  may  be,  is  tolerably  sure 
of  being  known  personally  to  the  powers  that  be  and  feels, 
justly  or  not,  that  if  he  has  the  making  of  a  good  clerk 
he  will  be  in  line  for  anything  that  comes  his  way. 

In  nearly  every  concern  (as  we  read  in  some  recent 

numbers  of  your  magazine)  there  is  considerable  discrim- 
ination in  favor  of  the  office  force  as  against  the  shop. 

A  kid  leaves  home  in  the  morning,  puts  in  an  hour's 
work  and  then  sees  his  neighbor  kid  come  into  the  office. 
At  12:  30  the  lad  in  the  shop  hears  the  whistle  to  dig  in 
again,  and  30  minutes  later  he  sees  the  office  boy  back 
from  lunch.  Then  at  4 :  45  the  office  closes  up,  while  our 
poor  little  machinist  devil  keeps  drilling  until  5 :  30.  Of 
coiirse,  he  should  not  notice  a  little  thing  like  that,  but  he 
is  human  and  cannot  explain  the  difference. 

Let  us  consider  for  a  minute  a  foreign  apprentice  sys- 
tem. There  the  boys  are  put  into  a  shop  school  part  of  their 

time  and  given  the  rudiments  of  a  mechanical  education. 

They  are  shown  "movies"  of  shop  operations,  not  only  in 
their  own  line,  l)ut  in  other  related  departments,  also 

"movies"  showing  dangers  to  avoid  in  handling  machin- 
ery, how  things  are  done  and  why.  All  during  this  course 

(two  or  three  years)  the  records  the  apprentices  make  in 

study  and  shop  are  under  observations  by  "the  powers," 
and  the  ones  that  show  ability  and  push  are  encouraged 
to  get  along  as  far  and  as  fast  as  possible. 

Last  winter  I  visited  a  large  technical  school  where  a 
couple  of  hundred  young  fellows  were  putting  in  9  and  12 
hours  a  week  in  classroom,  shop  and  laboratory.  Each 

man  was  asked  two  questions:  "Does  your  company  by 
bulletin  boards  or  otherwise  encourage  employees  to  take 

up  night  study?"  "Do  they  make  overtime  or  Sunday 
work  less  frequent  for  you  on  account  of  your  school 

work?"    The  majority  of  the. answers  were,  "No." 
Many  of  our  big  corporations  are  opening  schools  of 

their  own  for  their  employees.  In  all  our  large  cities 
thei-e  are  such  schools.  If  the  employer  would  pay  a  part 

of  their  small  expense  and  keep  an  eye  on  an  employee's 
record,  he  would  find  a  larger  number  willing  to  enter 
the  shops,  more  loyalty  and  interest  among  the  employees 
and  receive  a  substantial  percentage  on  the  investment 

Ijesides  getting  a  line  on  the  quality  of  "timber"  in  the works.  T.  A.  Hughes. 
Avalon,  Peun. 

Although  I  have  read  Mr.  Brophy's  theme,  requesting 
the  whereabouts  of  good  mechanics,  I  cannot  agree  with 
some  of  his  statements.  Very  few  mechanics  are  looking 

for  jobs  at  the  present  time ;  it's  unnecessary.  The  jobs 
are  looking  for  good  mechanics. 

In  the  old  days  it  was  unheard  of  for  a  shop  owner  to 

bring  iu  green  hands  as  laborers,  and  as  they  became 

familiar  with  the  shop  to  place  them  on 'a  machine  and 
give  them  the  same  advantages  as  apprentices  on  this 
work. 

Mr.  Brophy  would  consider  a  man  who  could  handle  a 

planer,  a  miller  and  a  lathe  a  very  capable  man,  but 

would  that   man   receive   any   higher  wages  or  be   dis- 
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tinguished  in  any  manner  from  the  specialist  who  has 
been  on  the  same  kind  of  work  all  his  life  and  who 

could  not  handle  another  style  of  machine  if  his  life 

depended  upon  it? 
The  remedy  that  I  would  suggest  is  to  rate  a  man  who 

has  served  an  apprenticeship  higher  than  the  one  who  has 
not  had  sucli  training.  B.  A.  Doxley. 

Eenovo,  Penn. 

I  have  always  read  J.  P.  Brophy's  articles  witli  interest, 
and  my  perusal  of  his  criticism  of  the  young  men  of 
today  on  page  269  was  no  exception.  It  would  appear 
that  the  young  man  of  today,  in  starting  out  to  work, 

considers  his  services  slightly  more  valuable  than  did  his 
father  or  grandfather,  and  I  cannot  help  but  think  that 
in  a  measure  he  is  justified. 

Years  ago,  the  boys  going  to  high  school  were  few  in 

comparison  to  the  numbers  going  today.  They  were  sent 
from  the  grammar  schools  directly  to  work  and  became 
apprentices  for  three  or  four  years,  doing  all  kinds  of 

labor,  including  general  chores  around  their  employer's 
home  and  taking  the  baby  oiit  for  an  airing.  These  l)oys 
lacked  the  training  of  the  high  schools  in  the  very  years 
in  which  they  needed  it  the  most.  They  also  lacketl  the 
direct  and  exact  teaching  now  given  to  our  boys  in  the 
commercial  and  technical  schools ;  even  our  grammar 
schools  give  instructions  in  manual  training.  It  is  safe 

to  say  that  a  boy  from  one  of  our  trade  schools  is  of 
more  value  eventually  and  can  advance  nuire  quickly, 
especially  in  the  mechanical  trades,  than  could  the 
ap])reutice  of  former  years. 

Very  often  the  knowledge  obtained  by  the  apprentice 

was  of  the  nde-of-thund)  kind.  This  is  often  shown  by 
the  hard  work  he  makes  of  it,  when  there  is  a  special 
screw  to  cut  or  a  taper  to  turn.  The  trained  trade  school 

l)oy  not  only  knows  how  to  get  the  correct  results,  but 
understands  and  can  rea.son  out  the  method.  As  a  rule, 

these  boys  are  at  first  jeered  at  by  their  fellow-workmen, 
es])ecially  by  the  old  hands,  and  it  is  not  to  be  wondered 

at  if  they  find  the  old  methods  slow  and  of  the  cut-and-try 
kii.d.  Many  of  the  old  hands  had  to  pick  up  their  trade 
by  keeping  their  eyes  and  ears  wide  oi)en  and  very 
often  heard  or  saw  only  in  part,  so  that  when  confronted 
l)y  a  new  problem  they  are  not  sure  of  themsehes  and 
lose  time  by  their  indecision.  It  was  because  of  these 

conditions,  partly,  that  the  time-study  work  and  efficiency 
methods  were  adoi)ted  some  few  years  ago  in  many  large 
plants. 

Our  trade  schools  teach  not  onh-  a  particular  trade, 
but  its  allied  trades;  for  example,  together  with  pattern 

making,  instnu'tion  in  foundry  ])ractice,  machine  shop 
and  shop  mathematics,  all  of  which  it  is  necessary  that 
a  good  pattern  maker  should  understand.  To  learn  all 

this  by  the  old  apprenticeship  methods  would  take  years. 
Our  schools,  when  run  by  a  good,  wideawake  teaching 
staff,  enable  the  boy  to  learn  all  this,  and  learn  it  more 

thoroughly,  before  he  even  applies  for  his  first  job. 
This  of  course  does  not  apply  to  the  apprentice  who  is 

given  classroom  instruction  along  with  his  practical  work. 
But  this  method  is  expensive,  consequently  the  concerns 

that  follow  it  are  as  yet  few  com])ared  with  the  many 
others  in  which  numbers  of  boys  are  starting  out  each 

year.  It  is  therefore  left  for  the  boy  to  stand  the  expense 
of  his  own  schooling,  and  those  that  do  so  should  be 

recompensed    for    it   when    starting   in    to    work. 

While  this  latter  form  of  apprenticeship  is  far  in  ad- 
vance of  the  old-time  system,  the  apprentice  must  not 

be  content  to  stop  his  schooling  with  this  alone,  a&  the 
instruction  thus  given  is  often  limited  to  a  particular 
branch  of  the  trade,  is  not  of  an  all-round  nature,  and 

lacks  that  completeness  which  enables  the  young  man  to 
further  teach  himself. 

It  is  also  true  that  many  trades  do  not  encourage 

apprentices  as  of  old,  and  in  consequence  of  this  a  boy 
is  handicapped  in  learning  a  trade  and  docs  not  become 
a  thorough  mechanic.  Ilis  fellow-workmen  are  not  free 

in  giving  information  and  guard  everything  as  a  trick 
of  the  trade.  A  great  many  of  these  tricks  are  simply 
the  details  of  the  trade  that  require  headwork  and  which 
are  readily  understood  by  any  high  school  boy  with  the 
a\erage  training  in  mathematics,  geometry,  etc. 

I  liave  known  of  cases  where  trade  school  boys,  while 
reasoning  out  and  making  short  cuts,  have  been  watched 
with  jealous  eyes  by  their  foreman,  who  endeavored  to 
learn  from  them  what  his  own  inefficient  apprenticeship 
had  failed  to  teach  him.  Are  not  these  boys  more 
valuable  and  consequently  worthy  of  higher  wages  than 
were  the  boys  of  the  old  standard  ?  Tlicir  education  has 
l)cen  costly  to  them,  while  their  employer  immediately 
receives  tlie  benefit  of  it,  whereas  he  formerly  had  to  wait 
until  the  apprentice  had  very  nearly  finished  his  time. 

I  am  strongly  in  favor  of  systematic  training  for  young 
men  desiring  to  become  expert  mechanics. 

Thousands  of  dollars  are  spent  annually  in  training 
young  men  for  the  jjrofossions ;  and  it  is  for  this  reason 
that  our  dentists,  for  instance,  are  wanted  in  foreign 
countries  because  of  their  superiority  over  poorly  trained 
bome  talents.  On  the  other  hand  we  want  their  mechanics, 
liccause  tliey  are  well  trained. 

From  considerations  such  as  those  I  have  given,  I  can- 
not altogether  agree  with  what  Mr.  Brophy  says  in  the 

article  referred  to  at  the  beginning  of  this  letter,  for, 

uhilc  I  agree  that,  as  he  says,  times  and  conditions'  have .hanged.  I  think  it  a  trifle  unjust  to  attribute  these 
changes  to  a  falling  off  in  the  caliber  of  the  young  man 
"f  today.  M.  T.  Sciiumb. 

Boston,  ilass. 

S^siimdlsiE'dl  Size  fSoies^'-Wfcxs^? 
In  order  to  settle  the  ((uestion  of  wliether  it  is  better 

to  produce  standard  size  holes  and  vary  the  shafts  to 
nieet  the  requirements  of  the  various  fits,  or  to  vary  the 
hole  size  for  the  fit  and  keep  the  shaft  standard,  it  is 
necessary  to  consider  the  conditions  under  which  work 
would  be  produced  in  each  case,  The  question  was 
broached  in  an  editorial.  Vol.  44,  jwge  1137. 

If  shafts  (the  entering  parts)  are  taken  as  standard, 
what  are  the  conditions  of  production  and  what  tools  and 
gages  are  required?  The  shafts  would  be  turned  or 

ground  to  standard  gages  of  the  "snap"  pattern,  and 
their  production  to  fine  limits  would  be  a  simple  matter 
with  standard  machines  and  equipment.  The  size  of  the 
holes  must  then  be  varied  to  give  the  required  fits;  and  to 
produce  these  an  internal  grinder,  or  boring  bars  and 
reamers,  would  be  used.  The  tools  required  for  this  would 

be:  Reamers  for  force,  push  and  ninning  fits  (two  or 
three  of  the  latter  if  two  or  three  classes  of  running  fits 
are  required)  and  ])lug  gages  for  each  of  these  sizes. 

If  the  standard  hole  is  taken  as  the  ba.se,  one  reamer 

and  one  gage  oidy  are  required  for  each  standard  size  of 
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hole,  and  a  number  of  gages  are  required  for  the  differing 
shiift  diameters. 

Now  what  are  the  advantages  or  disadvantages  of  each 

system  ? 

In  the  first  case  a  large  stock  of  I'eamers  must  he  car- 
ried with  a  large  initial  outlay  and  high  cost  of  ui)koep, 

but  worn  reamers  for  the  running-lit  lioles  could  be  ground 

and  used  for  the  push  and  force-fit  sizes  so  that  they 

would  have  a  long  life.  It  would  be  necessary  for  manu- 
facturers of  reamers  to  increase  the  size  of  their  reamers 

to  make  them  over  standard,  and  also  for  them  to  make 

and  stock  three  or  four  size-;  for  each  standard  dimension. 

A  large  number  of  gages  would  l)e  required,  but  these 
would  be  of  the  plain  cylindrical  type,  easily  produced 

but  not  easily  made  adjustable  for  wear;  although  these, 
like  the  reamers,  could  be  reduced  for  other  sizes. 

The  shafts  for  this  system  could  be  easily  produced 

with  standard  equipment,  and  only  one  gage  for  each 
standard  size  would  be  required. 

In  the  second  case  only  a  small  stock  of  reamers  is 
carried,  although  as  the  same  number  of  holes  are  required 
the  reamers  are  subject  to  more  wear  and  the  upkeep 
would  be  about  the  same  as  for  the  first  case.  It  is 

probable  that  the  life  of  the  reamer  for  this  system  would 

not  be  so  long  as  for  the  other  system,  but  a  solid  reamer 

can  usually  be  "peened"  and  reground  a  few  times  and 
can  then  be  reduced  to  tlie  next  standard  size  when  badly 

-worn.  When  finally  "out  of  commission"  it  can  be  an- 
nealed and  the  steel  used  for  a  yet  smaller  size,  while  if 

the  reamer  is  adjustable  it  would  last  quite  a  long  time. 

Only  one  gage  is  nect>ssary  for  each  standard  hole,  but 

for  the  shafts,  which  are  jiroduced  under  the  same  con- 

ditions as  in  the  other  case,  a  number  of  gages  are  re- 

quired. These  can  easily  be  made  adjustable  or  with 

removable  gage  points  which  can  quickly  and  cheaply  be 

replaced. 

Considering  the  two  cases  together,  it  seems  to  be 

really  a  question  of  reamers ;  and  whether  it  is  better  to 

have  a  large  initial  outlay  and  be  able  to  grind  each 

reamer  three  or  four  times  Itefore  starting  to  "peen"  (set 

^ip)_that  is,  reduce  it  from  the  running-fit  size  to  the 

force-fit  size — or  to  buy  about  one  quarter  the  number 

of  reamers  and  peen  before  each  grinding. 

From  this  point  of  view  the  advantage  appears  to  be 

with  the  standard  hole,  especially  as  in  a  modern  manufac- 

turing plant  the  work  is  not  usually  such  as  to  require  the 

frequent  use  of  force,  push  and  running  fits  for  the  over- 

standard  size.  A  reamer,  say  1  in.  in  diameter,  when  worn 

too  small  for  the  running  fit  may  never  be  required  again. 

as  a  1-in.  push  or  force  fit  may  not  be  used.  In  such  a 

case  the  reamer  upkeep  cost  would  not  be  reduced. 

The  two  cases  given  in  su]iport  of  standard  size  shafts 

in  the  editorial  on  page  1137,  Vol.  44,  would  hardly  stand 

when  fully  considered,  for  the  expense  of  producing  holes 

of  varying  diameter  would  be  exactly  the  same  as  for 

siandard  holes.  The  former  would  have  to  be  7nade  to 

limits  the  same  as  the  latter,  and  the  operations  of  line 

reaming,  scraping  and  fitting  would  be  ju.st  as  necessary. 

The  line  reaming  on  assembly  may  just  as  well  produce 

standard  holes  as  holes  a  few  thousandtlis  over  standard 

'  if  the  same  limits  are  used. 
Again,  is  it  always  the  case  that  the  driving  fit  part 

on  a^shaft  is  at  the  leading  end  when  assembling?  11"  the 
shaft  was  made  standard,  it  is  quite  possible  that  in  a 

number  of  cases  the  shaft  would  have  to  be  forced  for  the 

whole  of  its  length  through  the  smaller  size  hole,  or  ca])s 

be  fitting  to  the  bearing,  although  in  lx)th  this  ca.«e  and 
a  imnd)er  of  others  where  caps  are  at  pre.sent  fitted,  the 
design  is  at  fault  and  not  the  sy.stem. 

Nottingham,  England.  Albert  F.  Guyleis. 

Though  all  the  articles  written  lately,  with  the  pur- 
pose of  giving  reasons  for  tlie  disappearance  of  the  goo<l 

mechanic,  contain  some  truth,  still  I  am  of  the  opinion 
that  the  main  reason  is  stated  in  the  editorial  on  page 

435,  "How  Far  Can  Supervision  Replace  Skill?"  Not 
only  the  indicated  New  England  .shop,  but  also  hundreds 

of  other  manufacturing  concerns  have  been  earnestly  en- 
deavoring for  the  last  decade  to  replace  high  priced 

labor  with  a  combination  of  higher  and  poorer  paid  latwr 
and  have  done  so  to  their  own  financial  advantage.  I 

know  of  a  medium-sized  shop  where  there  seem  to  be 
more  bosses  than  workers.  The  owner  has  within  three 

years  replaced  half  a  dozen  good  tool  makers  and  a  score 

of  all-round  machinists  by  one  boss  tool  maker,  a  drafts- 
man, a  squad  of  lathe  hands  and  several  girls.  The 

lathe  hands  so  long  as  their  services  are  required  for  tool 

work  act  as  tool  makers  under  supervision  of  the  fore- 
man and  draftsman.  Otherwise  they  do  odd  jobs  on 

their  lathes,  machines  or  supervise  a  squad  of  girls,  who 

are  really  efficient  at  the  price,  six  dollars  a  week.  The 

mistakes  made  worry  the  life  out  of  the  supervising  me- 

chanics, and  the  ad^■antage  of  such  methods,  to  the 

community  as  a  whole,  is  doubtful,  but  only  compari- 
sons of  i)ayroll  and  ac-tual  output  concern  the  manu- 

facturer and  they  are  of  such  a  nature  that  his  verdict 
cannot  but  be:     Good  mechanics  are   not  wanted. 

It  is  the  old  self-adjusting  question  of  supply  and  de- 
mand, and  but  for  the  extraordinary  conditions  caused 

by  the  European  War.  the  growing  scarcity  of  gdod 
mechanics  would  have  been  unnoticed. 

Brooklyn.  N.  Y.  Jax  Si'a.vxdeu. 

Tihe  FiPolbSeinffi  of  Haifaiag  Meira 

With  reference  to  the  editorial  on  page  213.  di.scu.<sing 

the  hiring  of  employees.  I  had  an  interesting  experience 

in  the  office  of  a  manufacturer  a  few  months  ago.  I  a])- 

plied  for  a  position.  A  clerk  asked  me  innumerable  ques- 
tions about  my  life  history  and,  after  taking  my  |)edigree, 

desired  to  know  what  I  could  do.  I  told  him  that  I  was 

an  automatic  screw-machine  operator.  He  looked  puzzled 

for  a  while  and  finally  asked  his  assistant  whether  he  hap- 

pened to  see  one  of  those  machines  lying  around  anywhere. 
Tlien  he  went  on  with  his  interrogations.  When  I  told 

him  that  I  received  40c.  per  hr..  he  was  incredulous  and 

told  me  that  there  was  no  use  in  trying  to  get  work  there. 

When  I  saw  that  there  was  no  chance  of  obtaining  em- 

ployment in  this  place,  I  asked  for  my  ajiplication  blank. 

The  clerk  replied  that  he  was  not  permitted  to  return  the 

l)lanks  after  they  were  filled  out.  as  he  had  to  file  them. 

I  think  this  employment  department  is  trying  to  qualify 

as  Uncle  Sam's  official  census  taker. 
The  clerk  did  not  seem  to  know  anything  alxiut  the 

work  done  in  tlie  place,  the  kinds  of  machinery  used, 

the  wages  for  dilVerent  trades  or  the  kind  of  help  needed. 

Bn.oklvn.  N.  Y.  S.  Wetzlek. 
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J 
A  Fact©B°s^  H  Inspect ©2'" s  Vattsil 

A.(dlinaassa®iffi 

An  {'xcellently  dpsijjiicil.  uptoilate  power  plant  had  been 

rniiiiinfi-  for  ahoiit  a  year.  It  siqiplied  eiirrent  for  power 
and  lighting  for  a  nianufatturing  building.  One  day  a 
factory  inspcotor  eame  in  and  ordered  a  rubber  mat  for 
the  iloor  iu  front  of  the  switchboard.  The  current  used 

was  direct  and  the  switchboard  voltage  340. 

The  chief  engineer  l)elie\ed  tliat  this  expense  was 

entirely  unnecessary  and  made  a  protest  to  the  superior  of 

the  inspector.  Thereupon  the  inspector's  chief  sent  him 
back  to  the  power  station  to  look  it  over  again.  The  chief 
engineer  told  him  that  so  far  as  he  could  see,  conditions 
in  front  of  the  board  were  safe  and  would  not  be  improved 

in  the  slightest  degree  by  adding  an  ex]iensive  rubber  mat. 

The  inspector  at  first  said  that  if  the  floor  was  wet  there 
might  be  a  chance  of  danger.  The  chief  engineer  at  once 
had  a  ])ail  of  water  thrown  u])on  the  floor,  and  then 
standing  on  the  wet  spot  took  hold  of  the  jjositive  side  of 

one  of  the  switchboard's  main  switches. 
The  inspector  was  then  asked  again  what  were  the 

possible  points  of  danger  witliout  the  mat.  Fin.ally,  aft<>r 

l)eing  cornered,  he  said,  "I  don't  know:  I  am  no  elec- 
trician. But  I  have  ordered  tiiis  mat,  and  now  I  must 

make  good  with  my  boss." 
This  is  the  spectacle:  A  man  who  admits  he  is  no  elec- 

trician is  attempting  to  prescribe  safeguards  for  electrical 

nii])aratus.  It  a])])ears  tliat  we  should  have  factory  inspec- 
tors selected  after  the  most  careful  examinations — ])erhaps 

as  rigorous  a  one  as  that  given  to  stationary  engineers. 

©if  ©cctmpsittnoiniSiS  Oasease 

Iiulustrial  fatigue  has  bad  considerable  study.  Meth- 
ods for  its  ])revention  have  been  devised,  tried,  and 

adopted  or  abandoned,  as  the  ob.served  results  seemed  to 

warrant.  Tt  is  probable  that  the  average  machine-shop 
exeeuti\-e  does  not  know  just  how  he  should  view  this 
matter:  but  there  is  good  reason  for  saying  that  fatigue- 

producing  conditions  cannot  be  ignored  in  any  ])lant  with- 
out seriously  affecting  the  well-being  of  the  working 

force. 

Medical  testimony  is  to  the  effect  that  ''Undue  fatigue 
is  one  of  tiie  most  common  causes  of  occupational  dis- 

ability. It  lowers  the  vitality  of  the  individual  and  there- 

by increases  his  suseeptii)ility  to  the  hazard  of  his  occu- 

pation and  to  disease  in  general."  Beyond  its  increase 
of  the  occujiational  hazard,  it  also  has  an  aspect  of  direct 

])ractical  im|)ortance.  Fatigue  lengthens  the  time  re- 
(juired  to  perform  a  given  amount  of  work.  It  increases 
the  liability  to  errors.     It  is  a  cause  of  accidents. 

J.  A.  W'atkins,  pas.sed  assistant  surgeon.  United  States 
Public  Health  Service,  has  recently  written  a  technical 

))appr  on  '•lU'alth  Conservation  at  iSteel  .Mills."  In  dis- 
cussing llie  subject  of  fatigue  in  industry,  he  states  that 

ccrtpin    details    should    br    considered    when    n    sfiidv    is 

being  made  of  any  ])articular  (M(ii|jation.  He  lists  tlu; 
following  items : 

"Does  the  work  involve  fixeil  mental  attention,  alert- 
ness, or  fixation  of  vision  ? 

"Is  the  amount  of  physical  exertion  required  great  or 
small  ? 

"Is  the  work  rapidly  or  leisurely  perfonned '' 
"Are  the  movements  simple  or  complicated? 

"Are  they  performed  o\er  and  over  again,  or  are  they 
varied  so  as  to  break  the  monotony? 

"Is  the  o])erative  sidjjected  to  any  or  all  of  the  fol- 
lowing conditions :  High  temperatures,  high  relative 

Inimidity,  noise,  vibration,  insufficient  illumination,  ex- 
cessively bright  or  harnifid  industrial  light,  or  vitiated, 

fume-laden,  or  dust-laden  air? 

"Has  the  employee  the  jjroper  toilet  and  washing 
facilities  ? 

"Has  he  an  abundance  of  good  drinking  water  at  hand? 

"Is  he  given  definite,  regular,  and  suHicient  intervals 
in  which  to  rest  and  eat  ?" 

Many  of  the  iindesirable  conditions  indicated  by  these 

questions  may  prevail  in  machine  shops.  To  them 

might  very  jn-operly  be  addeil  other  queries  dealing  with 
the  mental  harassment  to  which  employees  may  be  sub- 

jected, and  which  may  produce  a  greater  degree  of 

fatigue  than  those  conditions  that  merely  concern  phy- 
sical well-being. 

V 

Tlae  I[i©im©r  off  lUoBa^  Seirvice 

The  impression  that  recent  comment  and  discussion 

on  the  length  of  service  in  machine  shops  must  have 
made  on  many  readers  is  that  the  duration  of  the  average 

job  is  i)retty  short.  Statistics  have  been  presented  sev- 
eral times  over,  quoting  case  after  case  where  as  many 

or  more  workmen  were  hired  during  a  year  as  were  in 

the  sho])  at  the  year's  end.  The  j)urpose  of  all  this  dis- 
cussion has  been  to  call  attention  to  one  of  the  weak 

spots  in  shop  management  and  to  emphasize  the  expense 

of  constantly  changing  the  working  force.  It  is  esti- 
mated that  millions  of  dollars  are  lost  each  year  in 

American   industries  through  the  shifting  of  employees. 

With  the  memory  of  all  these  connnents  fresh  in  our 

minds,'  it  is  relieving  to  turn  to  some  of  the  facts  in 
the  article  in  this  issue,  "Old-Tirne  Tools  and  Mechanics 

ill  a  New  Kngland  Shop — II,"  and  to  the  first  install- 

jnent,  which  apjicared  in  last  week's  issue.  In  addition 
to  describing  some  of  the  old  machines  and  methods  of 

jiroduction  that  are  still  in  use  in  one  of  the  oldest  pump- 
juaking  shojjs  of  this  country,  a  part  of  the  article  in 
tliis  issue  is  devoted  to  the  ])ers()nality  of  some  of  the 
workmen.  Seven  have  remarkable  records  of  service.  In 

years  these  are:  43,  44,  46,  oO,  50,  50,  50.  The  total 

is  333  years  for  seven  men,  or  an  average  of,  say,  471/^ 

years  each. In  the  article  are  portraits  of  some  of  these  men,  .-jhow- 
ing  them  amid  Ihe  familiar  scenes  where  they  work  each 
(lav  and  alongside  the   nifiihiiics   and   tools    upon    which 
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they  are  engaged.  The  American  Machinist  is  cflad  to 
present  these,  because  of  the  belief  that  there  is  real  honor 
in  long  service. 

One  conclusion  that  may  jjerhaps  l)e  drawn  from  these 
records  is  that  machine-shop  work  is  not  necessarily 
harmful  to  health.  One  of  the  men  mentioned  served  his 

apprenticeship  in  the  shop  where  he  is  now  employed  and 

has  lost  only  four  weeks  all  told  in  a  workins'  life  of 
over  50  years.  Quoting :  "He  has  never  taken  a  vacation, 
and  has  never  been  absent  from  the  plant,  other  than  for 
the  four  weeks  mentioned,  except  for  parts  of  a  day  or 

once  in  a  great  while,  waiting  for  castings  or  other  mate- 
rial to  come  to  his  department  for  finisliing.  His  only 

])eriod  of  lay-off,  the  foiir  weeks  mentioned,  should  be 
explained  as  having  been  due  to  a  lame  knee  (not  a  shop 

injury)  requiring  confinement  in  the  hospital." 
Considering  the  lives  of  these  seven  men — there  are 

many  others  in  the  country  whose  records  equal  theirs — 
and  putting  their  long  terms  of  service  over  against  tlie 

statistics  of  the  rapid  movement  and  change  among  work- 

ingmen  today,  a  query  that  comes  into  one's  mind  is. 
Have  any  of  the  changes  in  business  and  in  working  and 
living  conditions  influenced  the  length  of  employment? 
Do  the  increased  speed  of  modern  life  and  the  increasing 
rate  of  business  acceleration  have  anything  to  do  with 
the  length  of  time  that  a  man  is  willing  to  work  at 
one  job?  And  another  question.  Are  there  young  men 
who  are  entering  machine  shops  today  who  50  years  hence 
will  be  working  in  the  same  place,  with  an  unbroken 
record  of  faithful  service? 

In  tlie  current  Naval  Appropriation  Act  appears  an 
innovation  with  resjject  to  the  method  of  paying  for  new 
ship  constriiction .  Heretofore,  all  new  shi]is  have  been 
built  by  contract,  at  stipulated  prices,  arrived  at  after 
competition  among  shipbuilders.  The  new  act  provides 
that  the  Secretary  of  the  Na\y  may  contract  for  the  con- 

struction of  the  new  battle  cruisers  "upon  the  basis  of 
actual  cost,  phis  a  reasonable  profit  to  be  determined  by 

him."' What  an  opjwrtunity  it  would  have  been  for  an  engi- 
neer, as  member  of  Congress,  to  pick  to.  pieces  that  provi- 

sion in  debate ! 

How  shall  the  "actual  cost"  be  determined?  Take  the 
two  first  elements  of  cost — direct  ]al)or  and  direct  mate- 

rial. How  is  the  Government  to  know  what  labor  is 
expended?  Obviously,  unless  its  representatives  are 
present  in  large  number  and  attend  to  the  timekeeping, 
it  will  be  impossible  to  know.  For  some  kind  of  material 
it  would  not  be  difficult,  but  for  others  the  conditions 
would  be  as  for  direct  labor. 

It  would  also  become  necessary  to  define  the  terms 
direct  labor  and  direct  material.  There  is  no  uniformity 
in  practice,  particularly  among  shipyards,  nor  even  in  any 
one  yard.  They  may  charge  super\ision  directly  in  some 
cases,  indirectly  in  others.  Not  uncommonly,  big  jobs 
are  charged  with  their  own  supervision  and  have  to  bear 
also  a  pro  rata  share  of  the  supervision  of  small  jobs. 
Some  tools  are  charged  directly  some  times,  indirectly  at 
Others.  Some  materials — such  as  service  bolts,  used  in 
bolting  the  plates  and  shapes  together  preparatory  to 

riveting — are  charged  directly  or  indirectly,  according  to 
local  practice  or  individual  preference. 

The  problem  of  direct  charges  is  simple,  in  comparison 
with  that  of  indirect  charges.  Not  only  is  it  difficult  to 
determine  overhead  charges,  it  is  more  difficult  yet  to  dis- 

pose of  them.  The  determination  of  the  amounts  of  some 
of  the  elements  of  overhead,  such  as  the  coal  bill,  presents 
no  great  problem;  but  as  to  allowances  for  depreciation, 
interest  on  investment,  transportation,  etc.,  complete 
agreement  among  authorities  is  not  yet  reached,  and  the 
shipyards  ha\e  no  uniformity  of  practice.  And  how  about 
general   administration   expense? 

When  it  has  become  nec-essary  to  make  a  change  in  one 
of  the  contracts,  as  heretofore  made,  an  adjustment  of 
price  has  always  been  necessary;  and  almost  invariably 
there  has  been  a  dispute  l)etween  the  Government  and  the 
contractor  as  to  the  amount  of  the  adjustment,  the  dispute 

arising  because  of  the  lack  of  knowledge  of  the  facts  in- 
volved. The  amounts  in  question  are  usually  not  great; 

Init  the  amount  involved  in  the  constniction  of  a  battle 

cruiser  is  very  great  indeed — .$16,500,000  for  each  ship. 
Another  point  is  involved:  If  Uncle  Sam  is  paying  the 

bills,  will  the  shii)l)uilder  watch  costs  as  closely  as  he 
does  now?  AVill  he  be  as  alert  to  take  advantage  of  the 
market  as  he  now  is  ? 

It  is  true  that  some  big  engineering  works,  such  as 

bridge  and  railroad  and  building  construction,  are  han- 
dled in  this  cost-plus-percentage  method  with  comparative 

satisfaction  both  to  contractor  and  to  customer;  l)ut  the 
surrounding  conditions  are  widely  different  from  those 
attendant  u])on  the  construction  of  a  ship  for  a  customer 

in  a  plant  where  a  number  of  other  ships  for  other  cus- 
tomers are  being  built  at  the  same  time. 

This  is  one  matter  of  legislation  in  which  engineer- 

legislators  could  ha^■e  done  some  g<x)d  work.  Every  ses- 
sion of  Congress  is  faced  by  many  such  matters.  An 

engineer  has  been  described  as  one  who  can  do  for  a  dol- 
lar what  anybody  else  could  do  for  a  dollar  and  a  half. 

Why  not  let  them  help  make  laws  ? 

A  shop  exists  to  turn  out  ]n-oduct.  As  a  detail  of  its 
operation  a  rei'ord  is  kept  of  the  time  worked  by  the 
employees  and  the  time  required  to  do  certain  things. 

But  like  everything  else  in  the  plant,  the  work  of  time- 
keeping is  secondary  to  the  work  of  production. 

To  emphasize  this  point  and  to  show  that  the  informa- 
tion collected  in  connection  with  timekeeping  has  a  vital 

importance  in  planning  and  controlling  production,  H. 

L.  Gantt  is  beginning  to  drop  the  term  "time  card"  and  use 
instead  "production  card."  The  type  of  card  that  he  calls 

a  production  card  was  shown  in  last  week's  issue,  page  537. 
It  is  likely  that  this  name  will  stick.  It  is  probable 

that,  as  time  goes  on,  more  and  more  of  the  cards  tliat 
record  the  man's  name  and  number,  the  operation,  the 
time  allowances,  etc.,  will  be  called  production  cards. 

This  is  one  of  those  small  but  important  changes  that 
help  us  to  realize  from  a  name  what  the  thing  really  is 
and  what  it  is  intended  to  do.  In  this  respect  it  is  like  the 

admirable  change  of  terms  from  "nonproductive  labor" 
to  "indirect  labor."  How  many  men  haw  been  under- 

estimated in  the  past  and  considered  a  drag  rather  than 
a  help  upon  the  manufacturing  organization,  simjdy 
because  they  were  classed  as  nonproductive?  So  we  are 

prepared  to  welcome  with  appreciation  the  newcomer,  pro- 
duction card,  and  nod  our  good-byes  to  an  old  friend  of 

many  years'  acquaintance,  the  time  card. 
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The  illustration  represents  tlie  latest  development  by 
the  Gisholt  Machine  Co.,  Madison,  Wis.,  of  a  special 

iiiacliine  for  takinjx  tlie  finish-boring  and  facing  cuts  and 
also  nulling  the  threads  in  the  base  or  nose  end  of  shells. 

This  machine  can  be  adapted  for  cutting  either  right- 
or  left-hand  threads,  either  external  or  internal,  U.S. 
Standard  or  metric. 

This  machine  has  been  brouglit  out  so  that  the  bor- 
ing, facing  and  threading  operations  can  be  done  without 

transferring  the  shell  from  one  machine  to  another,  thus 

saving  time  of  rochucking  and  thereby  assuring  accur- 
ate threads.  This  machine  is  of  simplified  design  and 

heavily  proportioned.  The  collet  chuck  is  supported  at 
its  outer  end  by  a  heavy  steadyrest  and  is  driven  direct 

from  a  spiral  pinion  on  the  back-gear  shaft  engaging  with 
a  spiral  gear  secured  to  the  collet-cbuck  flange,  which 
in  turn  is  secured  to  the  ends  of  the  spindle  nose.  The 

s])indle  has  large  l)earings  provided  with  bronze  bushings, 

and  the  end  thrust  of  the  spindle  is  taken  by  a  ball  bear- 
ing against  the  rear  housing.  The  drive  from  motor  to 

back-gear  shaft  is  through  a  silent  chain. 
S])ccial  back  gearing  through  worm  and  wormwheel  is 

provided  for  reducing  the  speed  of  the  spindle  to  the 
jiroper  speed  for  milling  the  thread  at  one  revolution  of 
the  spindle.  Eitiier  the  slow  speed  for  milling  or  the 

regular  speed  for  boring  and  turning  can  be  instantly 
obtained  by  shifting  the  headstock  lever.  Change  gears 
are  furnished,   so   that  the   relative   speed   between  the 

SPECIAL  LATHE  WITH  THREAD-MILLING  ATTACHMENT 

S  w  i  n  s In.,    10-ft.    bed;    capacity 
through    spindle.    6^4    '"•; 

for  eheHs    up    to    12 
four   tool-post   holes, 

In. 

2% 

boring  speed  and  the  milling  speed  can  he  varied  to  suit 
conditions. 

Three  rates  of  quick-change  feeds  are  provided  at  the 
headstock  end  of  tho  machine,  and  also  the  usual  change 

gears   for  obtaining   various   feeds   and   for  threads   re- 

quired for  the  screw-cutting  operation.  The  power  feed 
for  the  boring  operation  is  through  rack  and  pinion  in 

the  apron  mechanism,  and  interlocking  mechanism  pre- 
vents the  engagement  of  the  rack  feed  and  the  screw- 

cutting  feed  at  the  same  time. 
The  tool  po.st  is  of  ca.st  steel  and  is  mounted  on  the 

front  of  the  cross-slide.  The  index  pin  on  the  cross- 
slide  insures  accurate  lining  up  of  the  tool-post  holes 
with  the  headstock  spindle  when  it  is  desired  to  use 

double-ended  boring  cutters. 
The  thread-milling  attachment  is  mounted  on  the  rear 

of  the  cross-slide  and  is  provided  with  radial  adjustment 
for  aligning  the  spindle  of  the  thread-milling  attach- 

ment with  the  lathe  spindle.  The  thread-milling  spindle 
is  mounted  in  adjustable  bronze  taper  bearings  and  has 

thrust  washers  and  adjusting  collar  for  preventing  back- 
lash of  the  spindle.  The  spindle  is  driven  by  worm  and 

wormwheel  and  spiral  gears  from  a  small  motor  mounted 

directly  on  the  cross-slide.  The  spindle  is  fitted  with 
an  arbor  for  a  hob.  The  front  end  of  the  crossfeed  screw 

has  an  adjustable  cam  for  accurately  feeding  in  the 

hob  to  the  correct  depth  of  thread  before  the  main  spin- 
dle begins  to  revolve. 

This  machine  is  made  in  a  larger  size  for  shells  up  to 
IG  in.  in  diameter. 

The  motor-driven  disk  grinder  shown  was  designed  to 
be  especially  adapted  for  wood  and  metal  pattern  work, 
although  its  a])plication  to  all  cla.sses  ot  disk  grinding 

will  be  apparent.  The  principal  feature 

of  the  machine  is  the  .self-('onta.ined 
vacuum  dust-removing  system,  which 
collects  the  dust  as  soon  as  formed  and 

carries  it  away  from  the  machine 

through  the  exhaust  pi[)e  into  a  sack  or 
out  of  a  window.  This  system  is  made 

possible  in  the  design  of  the  disk  and 
exhaust  guard.  The  back  of  the  disk  is 
made  in  the  sha])e  of  a  fan ;  and  the 

guard,  which  incloses  the  whole  l)ack 
of  the  disk  and  the  lower  jmrtions  of  the 

f  I'ont  part  of  the  disk,  forms  a  complete 
exhauster,  so  that  practically  no  dust  is 

permitted  to  accumulate  on  the  work. 
The  disk  is  made  of  aluminum.  It  is 

readily  removed  from  the  shaft,  and 
back  of  it  is  a  ball  thrust  bearing  to  re- 

lieve strain  against  the  motor.  The 
table  is  operated  through  a  circular  rack 
and  pinion,  by  a  handwheel.  It  can  be 
tilted- upward  to  an  angle  of  20  deg.  and 

downward  to  an  angle  of  45  deg.  A  graduated 

gage  permits  setting  the  table  accurately  to  any  angle, 
and  thuml)screws.arranged  in  the  guide-  hold  it  in  place. 
Tho  table  also  has  a  rise  and  fall  of  sufficient  length  to 

permit  removing*  tho  disks  at  its"  lowest  point. 

diameter; 

bore 

bore 
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Angle  and  centering  gages  are  provided  to  slide  in  the 
table  slot.  The  angle  gage,  which  is  of  the  protractor 
type,  is  furnished  with  an  adjustment  for  accurately 
grinding  the  ends  of  segments  or  any  other  angular  face. 
The  centering  gage  is  laid  out  with  holes  into  which  small 

BENCH   DUSTLESS   DISK   fSRINDER 

Disk  diameter,  9  in.;  table,  4%xll%  in.;  Va-hp.  motor;  machine 
base,  9  in.  square;  lieigrht,   1-5  in.;  weiglit,  55  lb. 

steel  centers  may  be  inserted;  it  is  also  arranged  with  an 
adjusting  screw,  which  makes  the  gage  especially  useful  in 
grinding  core  prints,  bosses,  etc. 

The  machine  is  of  the  ])ortable  type.     It  is  a  recent 
product  of  the  Pioneer  Dustless  J)isc  Co.,  Syracuse,  N.  Y. 

blades  are  set  1«0  deg.  apart  and  tlie  nosing  blade  is 
set  halfway  between  or  at  right  angles  to  them.  As 
■will  be  noted,  the  rear  of  the  nosing  blade  overlaps  the 
side  Idades;  and  in  the  case  of  finishing  the  head  all 
are  cylindrieally  ground  in  place  to  proper  contour,  thus 

SHELL  BORING   HEAD 

eliminating  any  possibility  of  leaving  a  shoulder  in  the 
•■•hell  at  the  junction  of  bottom  and  side  walls. 

The  lieads  were  designed  to  be  economical  in  tiie  use 

of  high-speed  steel,  as  a  minimum  c'ross-.section  of  blade 
is  employed  and  they  can  be  lined  out  and  reground  a 
number  of  times  before  discarding  the  small  weight  of 

steel  that  remains.  Each  Idade  is  backed  up  and  sup- 
ported by  the  metal  of  the  head.  A  wedge  and  screw 

system  of  clamping  is  designed  to  eliminate  chattering 
of  a  blade  in  service.  Provision  has  been  made  for  the 

unobstructed  flow  of  chips  back  from  the  blades  and  for 
the  flooding  of  the  blades  with  lubricant  under  pressure 
tiirough  a  central  lead  with  an  inlet  at  the  turret  end 
of  the  head. 

The  heads,  clamps  and  screws  are  casehardened  and 
the  shanks  ground  for  accurate  Jit  to  the  turret.  Key- 
ways  and  flats  are  provided  at  this  end  to  suit  the  turret. 
This  form  of  head  is  a  recent  product  of  the  Black  &, 
Decker  ilanufacturing  Co.,  Baltimore,  Md. 

Slhell  BorHE^sl  Ilea 

The  shell  boring  head liown  is  of  the  inserted-blade 

type;  a  set  is  composed  of  two  heads,  one  for  roughing 
walls  and  bottom  and  the  other  for  finishing  the  same 
surfaces. 

Each  head  contains  tliree  blades,  two  side-wall  cutters 
and    one    bottoming,    or    nosing,    cutter.     The    side-wall 

Cont kmg,   Fisst^re  for  Die- 

The  illustrations  show  an  attachment  that  has  recently 

lieen  developed  by  the  Anderson  Die  Machine  Co.,  Bridge- 
))ort.  Conn.,  for  use  in  connection  with  its  die-forming 
machine   on   work   having   straight   members. 

CONTROLLING   FIXTURE  AND  FLEXIBLE  SHAFT  FOR  DIE-FORMING  MACHINE 
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The  objeil  oi  tliis  mechanism  is  to 

make  it  possible  to  finish  aconrately 
the  sides  of  a  die  or  similar  work  at  a 

definite  anjjle  with  a  base  or  base  line. 

For  example,  supjiose  a  die  is  intended 

to  produee  a  sheet-metal  part  the  body 
of  which  may  be  of  any  shape,  an<l 
from  this  main  body  an  arm  is  to 

extend  outward  at  a  definite  angle 
relatively  to  some  jiortiou  of  the  main 

body  of  the  sheet-metal  ])iece.  In  such 
a  case  the  die  is  laid  out  with  center 
lines  in  certain  relation  to  the  sides 

iif  the  die  block.  The  body  of  the  die 
is  then  finished,  and  with  this  devcie 

the  arm  can  l)e  finished  accurately  to 
the  angle  recpiired.  The  flexible  shaft 

.-hown  in  the  illustration  is  driven  by 
means  of  spiral  gears  contained  in  the 

box  on  toj)  of  the  machine  table.  No  screws  are  necessary 
for  securing  the  gear  box  to  the  table,  a  stem  being  held 
and  driven  by  the  chuck  on  the  machine.  When  in  opera- 

tion the  flexible  shaft  and  gear  l)ox  are  free  to  swing 
iiround  the  table,  eliminating  the  oossihility  of  the  shaft 
kinking. 

Recordlairag  Tfiaersnaoinnieter 

A  type  of  lecordiiig  thermometer  for  temperatures  as 
high  as  800  deg.  P.,  or  435  deg.  C,  is  being  manufactured 

by  the  Brown  Instrument  Co.,  Philadeli)hia,  I'enn.  This 
instrument  operates  on  the  jjrinctiple  of  the  expansion 
of  gas  with  a  change  in  temperature.  A  bulb  of  copper 

containing  nitrogen  gas  under  pi-essure  is  connected  to 
a  recording  instrument  by  a  small  copper  tulte  protected 
by  flexible  steel  tubing. 

The  recording  instrument,  Fig.  2,  has  a  helical  sjiring, 
somewhat  similar  to  that  used  in  pressure  gages,  and  the 
expansion  of  the  gas  in  the  bulb  exerts  a  pressure  that 
is  conveyed  by  the  capillary  tube  to  the  helix,  which  ex- 

pands proportionately.  This  helix.  Fig.  1,  is  directly  con 
nected  to  a  recording  arm  which  marks  on  the  record 
chart. 

This  type  of  instrument  can  be  furnished  with  tubing 
of  sufficient  length  to  enable  the  recording  gage  to  be 
placed  at  a  maximum  of  100  ft.  distant  from  the  point 

FIG.   2.    RECORDING  GAGE FIG.  3.    INDICATING  GAGE 

where  the  temperature  is  measured.  This  permits  of  its 
application  in  numerous  processes  where  it  is  desirable  to 
keep  a  constant  record  of  tlie  temperature  on  a  chart. 

The  clock  which  revolves  tlie  chart  is  mounted  directly 
on  the  front  plate  on  which  the  chart  revolves,  which  in- 

sures alignment  of  the  clock  and  chart  plate.  The  clips 
that  hold  the  chart  in  position  are  mounted  on  the  door, 

so  that  when  the  latter  is  swung  aside  the  clips  are  auto- 

matically swung  away  from  the  chart,  ]K'rmitting  its 
easy  rej^lacement  without  interference.  A  device  is  fur- 

nished which  raises  the  chart  pen  from  the  chart  auto- 
matically when  the  door  is  opened,  and  frees  the  pen 

automatically  wlien  the  door  is  closed. 
This  instrument  is  made  also  in  indicating  form.  Fig. 

."!,  where  desired,  to  indicate  the  temperature  on  a  dial 
instead  of  recording  it  on  a  chart.  It  is  furnished  with 
a  nundier  of  different  types  of  bulbs,  either  with  threaded 
connection  for  insertion  in  mains  and  ])ipes  or  with  lead 
coating  to  withstand  chemicals  and  acids. 

FoE't^lble  Elects*ic  Drilliitag 
Mga.clhilinie 

The  special  claim  of  the  makers — the  Black  &  Decker 
IVIanufacturing  Co.,  Baltimore,  Md. — for  the  portable 
electric  drilling  machine  shown  is  the  low  drill  breakage 
maintained  by  an  automatic  trigger  control. 

It  will  be  seen  that  the  control  is  that  of  the  automatic 

])istol,  one  fingei'  doing  the  work  without  in  the  slightest 

1 ^_     .'9^ 
m.^    .  ""^iK?"  :M ̂  

^t^uM 
^ 

"i 

Klli.    1.     HKI.IX    A.N'n    Rh:C()RDINO    ARM PORTABLE    ELECTRIC    DRILLING    MACHINE 
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affecting  the  steadines.«  of  the  aim  or 
the  firmness  of  the  support  of  the  tool. 
The  housings  are  cast  from  aluminum 
alloy.  The  gears  are  cut  from  solid 
bars  of  chrome-vanadium  steel.  Tlic 
chuck  spindle  is  luirdened  and  ground 
and  runs  in  a  bronze  bushing,  the  end 
thrust  being  taken  care  of  by  a  ball 
thrust  bearing.  The  motors  are  ven- 

tilated by  forced  draft,  and  provision 
for  bearing  lubrication  is  through 
automatic  lubricators.  The  commu- 

tator and  brushes  are  readily  accessil)lo 

by  removing  four  screvi^s,  which  enables 
the  top  cover  to  be  slipped  off.  The 
cover  does  not  carry  the  armature-shaft 
bearing.  This  bearing  and  brushes  arc 
carried  by  an  inner  spider,  which  is 
protected  from  external  injury  or 
strains  tending  to  bind  the  bearing. 
This  construction  allows  the  drill  to  be  run  while  the 

cover  is  removed  for  insjiection  of  the  brushes  and  com- 
mutator.   This  form  of  machine  is  made  in  several  sizes. 

File  IHI^imgSle 

The  illustration  shows  a  iile  lumdle  manufactured  by 

the  Strong-Hold  Manufacturing  Co.,  307  Arch  St.,  Pliila- 
delphia,  Penn. 

This  clever  device  consists  of  a  handle  of  wood  in  the 

form  of  the  ordinary  file  handle.  It  is  drilled  at  the  end 
for  the  rece])tion  of  the  iile  tang.     Two  saw  slots  cross- 

BACK -GEARED  ENGINE  LATHE 

Swing  over  bed,  21  in.;  swing  over  carriage,  14  in.;  distance  between  cen- 
ters, 8-ft.  bed.  3%  ft.;  hole  througli  spindle,  2,',;  in.;  width  of  driving  belt,  4  in.: 

ratio  of  double  back-gears.  10  to  1  and  3\it  to  1;  spindle  speeds,  7  to  285  r.p.m. ; 
gear  feed,  6  to  90  per  in.;  weight,  8-ft.  bed,  4,100  lb. 

FILE  HANDLE  WITH   ELASTIC   FERRULE 

ing  each  other  at  riglit  angles  ])a.-;s  axially  through  the 
tang  hole.  The  ferrule  is  in  the  shape  of  a  helical 
spring  and  is  forced  on  its  seat,  closing  the  saw  slots. 
When  the  file  tang  is  driven  into  the  hole,  the  spring 
gives  and  the  tang  is  liclil  with  an  elastic  grip. 

The  lathe  sliown  is  equi])ped  with  double  liack-gears, 
is  provided  with  a  semi-quick-change  gear  box,  and  when 
desired  a  compound  rest  and  a  turret  tool  post  are 
furnished. 

The  l)ed  is  cross-wchbed  at  intervals  of  2  ft.  and  tiie 

ways  are  V-shape.  The  ajjron  is  the  double-plate  type. 
A  locking  device  is  provided  to  preclude  the  possibility 
of  engaging  the  feed-rod  and  lead-screw  simultaneously. 
An  ajjron  reverse  is  provided  for  all  feeds  that  may  he 

operated  independently  of  the  reverse  screw  in  the  head- 
stock. 

The  carriage  is  jjrovided  with  a  friction  feed  and  the 
cross-feed  screw  is  graduated  to  read  to  0.001  in. 

It  will  be  obser\ed  from  the  illustration  that  the  gen- 
eral design  and  construction  of  the  machine  follow 

conventional  lines.  The  machine  is  built  by  the  Water- 
ville  Iron  Works,  Waterville,  Maine. 

A.fla'=©pe2'S4.tedl  As^lboff'  Press 
To  provide  a  more  rapid  and  less  fatiguing  arlK)r-pre.s-; 

service,  the  Hannifin  Manufacturing  Co.,  Chicago, -111., 
has  designed  and  built  the  pneumatically  operated  type 
shown.     The  downward,  or  jjressing.  stroke  consi.sts  of  a 

AIR-OPERATED  ARBOR  PRESS 
No.  1:  Capacity,  from  base  of  press  to  arbor  when  arbor  is 

up,  16  in.;  center  of  arbor  to  face  of  body,  5  in.;  stroke  of 
arbor,  5  in.;  bore  of  cylinder,  6^4  in.;  diameter  of  arbor,  1% 
in.;  power  developed,  SO  lb.;  air  pressure,  7,900  lb.;  weight, 
375  lb.  No.  2:  Capacity,  from  base  of  press  to  arbor  when 
arbor  is  up,  23  in.:  center  of  arbor  to  face  of  body,  S  in.; 
stroke  of  arbor,  6M;  in',  bore  of  cylinder.  8  in. 

steady  movement;  the  upward  stroke  is  a  fast  return. 
The  arbor  is  provided  with  a  stop  collar,  which  enables 

the  setting  of  the  downward  stroke  to  a  definite  stop,  so 

that  duplicate  operations  can  be  performed  semi-auto- 
matically.     The  press  is  made  in  two  sizes. 
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The  8-In.  IL©=>S^!^iKiig  IL^HSae 

lu  response  to  the  tloinand  for  a  machine  to  handle 

larger  work  than  the  original  Si'o-in.  Lo-Swing  lathe  the 
Fitcliburg     Machine     Works,     Fitchbiirg,     Mass.,     have 

the  belt-driven  machine  is  34  in.  in  diameter  with  a  O-iii. 

double  belt  at  500  r.p.m.  For  electrical  drive  a  15-hp. 
motor  is  advised.  The  shipper  rod  still  runs  the  whole 
length  of  the  lathe  and  now  controls  a  double  knuckle- 
joint  clutch  in  the  pulley  instead  of  tlic  couiitersliaft,  as 

THE    S-IN.    LO-SWING    LATHP; 

in-ought  out  a  new  and  mucli  larger  size,  known  as  tlie 
SxSt-in.  machine.  This  swings  10  in.  in  the  .clear  and 
will  actually  turn  work  of  this  diameter,  l)ut  as  with  all 
other  lathes,  most  of  its  work  will  naturally  be  of  a 

smaller  size  in  the  turned  portions.  ]\rotor-truck  axle.s, 
witli  their  spring  seats  tliat  must  be  swulig,  automobile 
cranksliafts  and  projectiles  are  among  tlie  immediate  uses 
of  the  machine. 

The  lieadstock  and  carriages  jiave  l)ceu  redesigned  as 
well  as  enlarged,  the  speeds  l)eing  now  controlled  l)y  tlie 
two  ui)per  levers  on  the  front  of  the  head,  wliich  is  much 
more  convenient  than  the  arrangement  in  the  smaller  size. 

The  spindle  speeds  are  six  in  number  and  range  from 
25  to  325  r.p.m.  The  feed  mechanism 

in  the  head  is  Jiot  materially  clianged, 
nine  feeds  being  provided,  ranging  from 
0.010  to  0.166  in.  per  revolution.  The 

carriages  retain  the  front  bearing  fea- 
ture so  as  to  pass  the  tailstock  readily, 

but  heavy  V-ways  replace  the  flat  bear- 
ing, and  tlie  carriage  is  gibl)ed  to  the 

l)ottom  on  the  bed.  The  carriage  itself 

has  also  been  redesigned  and  is  now  self- 
contained  in  every  way.  Tlie  carriage 
feed  gears  are  driven  tlirougli  Oldham 
couplings,  which  avoid  the  necessity  of 
exact  alignment.  The  rever.se  in  the 

carriage  is  by  means  of  a  sliding  gear 
instead  of  the  right-  and  left-hand 

worm  formerly  used.  The  front  spin- 

dle bearing  is  4x5'}4  in.  and  tlie  rear 
314x5  in.,  the  bearings  being  of  bronze 
with  the  same  adjustment  and  roller 

thnist  as  before.  The  two  carriages  are  18  in.  long  and 
are  regularly  supplied  with  three  tool  blocks  and  four  oil, 
f)r  coolant,  tubes  each,  but  these  can  be  vai'ied  as  the  work 
(knnands.  There  is  also  an  extra  oil  tube  for  flooding  the 

tail  cent<>r.    The  tools  u.sed  are  -V^xiy^  in.;  the  pulley  on 

before.     The  machine  weighs  approximately  5,000  lb.  and 
occupies  a  space  measuring  41%xl51%  in. 

QtisacM°Clhxa^ira^e  EEagiiae  L^a^lhie 
The  illustration  represents  the  latest  addition  to  the 

line  of  engine  lathes  built  by  the  Morris  Machine  Tool 
Co.,  Cincinnati,  Ohio. 

The  machine  is  made  with  either  single  or  double 

back-gear  head  and  with  quick-change  or  semi-quick- 
change  feed. 

The  apron  is  of  double  wall  constniction  with  all-steel 
gears.     Both  the  cross  and  longitudinal   feed   are  oper- 

Swing  over  tied 
3V4  in.  in  rtiametei-. in,;  diameter  of  co 
414    in.   wide;   weiph 

QUICK-CHANGE   ENGINE  LATHE 

23%   in.;  swing  over  carriage,  15V4   in-:   front-spindle  bearing, 
6  in.  long;  hole  through  spindle.  2  In.;  length  of  carriage,  33% 

ne   puUev   steps  in  double   back-gear,    II14,   12%    and    14    in.   by 
t,  4,r,no  lb. 

a  ted  by  one  lever  through  expanding  ring  frictions.  The 
lieadstock  has  two  large  drop  ribs  running  its  full  length. 

The  compound  rest  is  clamped  by  one  bolt  by  means 
of  a  steel  dovetail  clamping  ring.  In  general  the  machine 
follows  the  lines  of  other  sizes  made  by  the  manufaeturer. 
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The  inilling  attachim'iit  sliowii  is  a  recent  development 
of  the  Valley  City  Machine  Works,  Grand  IJapids,  Mich., 

and  was  designed  to  jiennit  angular  cuts  with  le.ss  over- 
hang, resulting  in  greater  rigidity. 

The  attachment  swings  clear  under  the  overarm  and 

may  be  reversed  if  desired.  The  hole  through  the  spindle 

is  ea.sily  accessible  when  the  spindle  is  in  a  vertical  posi- 

SEMI-UNIVERSAL    MILLING    .ATTACHMENT 

tion,  this  being  accomplished  by  offsetting  the  spindle 
from  the  miller  spindle  proper.  The  drive  is  through  a 
splined  arbor,  coarse  pitch  miter  gears,  an  intermediate 

ball-bearing  shaft,  and  a  ])aii'  of  steel  spur  gears  as  final 
spindle  drive.  The  s])indle  rotates  in  the  same  direction 
as  the  miller  spindle  and  is  fitted  with  a  No.  10  taper. 

The  attachment  is  furnished  with  a  clamp  base  that  is 
bored  to  fit  the  spindle  box  and  secured  with  screws  to 
the  column. 

Beauty  iE&  Madhiin^e  Desi^sa 

One  of  our  friends,  an  accomplished  engineer,  remarked 

on  looking  over  a  fine  new  machine  tool,  "A  thing  of 
beauty  is  a  joy  forever,"  and  his  remark  was  sneered  at  by 
<i  shop  foreman,  who  boasted  himself  as  "a  practical  man, 
first,  last  and  all  the  time."  An  impression  prevails 
among  many  ignorant  mechanics  that  beauty  of  form  and 

utility  cannot  go  together.  I'hat  is  prejudice  resulting 
from  ignorance  and  defective  mental  training. 

It  is  not  necessary  that  we  should  have  the  intellectual 

apprehension  of  the  fitness  of  anything  for  its  use,  in  order 
that  we  shall  see  the  sense  of  harmony  ami  regard  the 

object  as  beautiful.  But  if  in  any  case  we  do  have  the 

jjerception  of  fitnes.s,  then  this  perception  must  be  satis- 
fied, or  else  the  object  cannot  appear  beautiful. 

Machinery,  where,  as  in  the  case  of  architecture,  man  is 
himself  the  creator,  affords  admirable  illu.strations  of  the 

same  truth.  Here  we  are  able  to  see  with  peculiar  distinct- 
ness the  necessity  for  harmony  if  anything  is  to  appear 

beautiful  to  us.  The  illustrations  of  these  truths  that  may 
be  drawn  from  machinery  possess  an  especial  force  and 
value,  because  here  all  uses  lie  within  our  comprehension, 
and  the  fitness  of  every  ])art  of  any  machine,  and  of  tiic 

machine  as  a  whole,  for  its  u.se,  can  be  determined  in  an 
unmistakable  manner.  Flvery  machine  has  itj*  special  use. 

This  tise  was  proposed  by  its  constructor,  and  he  has 
made  all  the  adaptations  (tf  the  several  parts  and  of  the 
whole  of  the  mechanism  to  its  accomplishment,  and  the 

degree  of  success  or  failure  is  a  matter  of  certain  observa- 
tion to  the  instructed  mechanical  engineer.  No  mechani- 

cal forms  or  proportions  can  appear  beautiful  unless  a 

good  mechanical  reason  can  be  given  for  them.  Those 
forms  and  proportions  are  always  the  most  graceful  and 

elegant  that  most  completely  fulfill  mechanical  require- 
ments. We  are  able  to  see  at  once  that  the  pleasure  whicli 

the  builder  of  a  machine  can  derive  from  the  contempla- 
tion of  his  work,  all  the  beauty  that  it  can  possess  in  his 

eyes,  depends  wholly  upon  his  perception  of  its  fitness  for 
the  use  for  which  it  was  designed. — RaUtraij  and  Locomo- 
tire  KiuiiiiPPrUxj. 
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Personals 
•  iiiiitiitiiii   iiKtiiiiniitiiiiitiiiiii   ml   II   Hill   iiiiMii   iiiiiiiiin 

A.  L.  Buiwitt  iH'celltly  arrivt-d  from  Petrograd 
and  will  assuint'  charge  of  the  New  York  office  of 
the   Kussian    .Metal    Trading   Co. 

W.  I.  Ballentine,  until  recently  general  super- 
intendent of  the  Indianapolis  works  of  the  Link- 

Belt  Co.,  has  become  <'onnected  with  the  Chain 
Belt  Co.,  Milwaukee,  Wis.,   in  a   similar  capacity. 

J.  T.  Slocomb.  president  of  the  .1.  T.  Slocomh 
Co.,  Providence,  K.  I.,  was  presented  with  a  lov- 

ing cup  by  his  emi)loyees  on  the  occasion  of 
an  outing  arranged  by  the  emi)loyees  and  held  on 
Sept.  Hi. 

George  S.  Haley,  who  has  for  nine  years  been 
chief  draftsman  and  mechanical  engineer  for  the 
H.  Mueller  Mfg.  Co.,  Decatur,  III.,  has  resigned 
to  accept  the  position  of  superintendent  of  the 
A.  Y.   llacDonald  Co.  factory  at  Dubu(iue,  la. 

Sven  Winquist,  inventor  of  the  S.  K.  ¥.  ball- 
bearing, Is  at  jiresent  In  this  country  for  the 

expressed  purpose  of  inspecting  the  new  Amer- 
ican plant  of  the  H.  K.  F.  company  in  Hartford. 

Mr.  Wintiuist  Is  iiresldent  of  the  Swedish  company 
and  a  trustee  of  the  American  concern. 

Dr.  Gary  T.  Hutchinson  has  been  selected  as 
the  executive  secretary  of  The  Engineering  Foun- 

dation to  represent  the  engineering  professions  in 
the  organization  of  the  National  Research  Coun- 

cil proposed  by  the  National  Academy  of  Sciences. 
Doctor  Hutchinson  Is  a  well-known  electrical  con- 

sulting engineer,  possessed  of  a  scientific  as  well 
as  an  engineering  type  of  mind,  and  has  the  en- 

dorsement of  the  National  Academy  for  the  work 
he  is.  about  to  tindertnke. 

Trade  Catalogs 
lllllllltlllllllllllllllllHIIIIMIMIMItltlMI   I 

Overtired  Furnaces. — Tate-.lonea  &  Co.,  Inc., 
I'ittstiuigh,  I'enn.  Circular  No,  l."i4.  Pp.  8.  8V4x 11    in.      Illustrated. 

Improved  Simplex  Sine  Bar.  The  Model  Tool 
and  (Jauge  Co.,  LSV  .lohn  St.,  Bridgeport,  Conn. 
Circular.      Illustrated. 

Plate  and  Angle  Heating  Furnace. — Tate-Jones 
&  Co..  Inc  ,  Pittsburgh.  Penn.  Circular  No.  ir>:!. 
Pp.    S.      8V4xll    ill.      Illustrated. 

Lubrication  and  Casings  for  Silent  Chain 
Drives. — Link-Belt  Co.,  Ullth  St.  and  Stewart  Ave., 
Chicago,  III.  Booklet  No.  28«.  Pp.  8.  6x9  In. 
Illustrated. 

A  Model  Foundry. — Whiting  Foundry  Euulp- 
ment  Co.,  Harvey,  111.  Booklet.  Pp.  36.  8x11 
in.  This  covers  particularly  the  equipment  neces- 

sary for  a  grey-iron  foundy  and  contains  illus- 
trations of  some  typical  instaliations. 

»itiiitiiiiimiiiiiiiiii 

Forthcoming  Meetings 
ntiiiiiiiiiiiiiuiiiii 

■  ■■■illltlllltlltllMtlllilr 

National  Machine  Tool  Builders'  Association. 
Annual  convention,  Oct.  24-2.").  Hotel  Astor,  New 
York  City.  Charles  E.  Hildreth,  general  man- 

ager.   Worcester.    Mass. 
American  Society  of  Mechanical  Engineers. 

Annual  meeting,  Dec.  5-8,  Kngineering  Building, 
New  Y'ork  Cltv.  Calvin  W.  Rice,  secretary,  29 
West  39th  St.,  New  Y"ork  City. 

.American  Society  of  Mechanical  Engineers. 
Monthly  meeting,  first  Tuesday.  Calvin  W.  Klce, 
secretary,  29  West  39tli  St.,  New  York  City. 

Boston  Branch  National  Metal  Trades  Associa- 
tion, ilonthly  meeting  ou  first  Wednesday  of 

each  month.  Young's  Hotel.  W.  W.  Poole,  secre- 
tary, 40  Central  St.,  Boston,  Mass. 

Providence  Association  of  Mechanical  Engi- 
neers. Monthly  meeting,  fourth  Wednesday  of 

each  month.  .1.  A.  Brooks,  secretary.  Brown  Uni- 
versity,  Providence,  R.  I. 

New  England  Foundrymen's  Association.  Reg- ular meeting,  second  Wednesday  of  each  month. 
Exchange  Club,  Boston,  Mass.  Fred  F.  Stockwell, 
205  Broadway,  Cambridgeport,  Mass. 

Engineers'  Society  of  Western  Pennsylvania. 
Monthly  meeting,  third  Tuesday ;  section  meeting, 
first  Tuesday.  Elmer  K.  Hiles.  secretary,  Oliver 

Building,  Pittsburgh,  I'enn. 
Rochester  Society  of  Technical  Draftsmen. 

Monthly  meeting,  last  Thursday.  O.  L.  Angevine, 
,Ir.,  secretary,  S.i"  Genesee  St.,  Rochester,  N.  Y. 

Superintendents'  and  Foremen's  Club  of  Cleve- land. .Monthly  meeting,  third  Saturday.  Philip 
Frankel,  secretary,  310  New  England  Building, 
Cleveland,  Ohio. 
Western  Society  of  Engineers,  Chicago,  III. 

Regular  meeting,  first  Wednesday  evening  of  each 
month,  excepting  .Inly  and  August.  .1.  H.  Warder, 
secretary,  178.5  Slonadnock  Block,  Clucago,  III. 

Philadelphia  Foundrymen's  Association.  Meet- 
ings first  Wednesday  of  each  month.  Manufac- 

turers' Club,  Philadelphia,  Penn.  Howard  Ev.iiis. 
secretary.  Pier  45  North,  Philadelphia.  Penn. 

Technical  League  of  .America.  Regular  meet- 
ing, second  Friday  of  each  month;  Oscar  S 

Teale,  secretary,  35  Broadway,  New  Y'ork,  N.  \. 
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SYNOPSIS — The  author  emphasizes  anew  the 
need  of  organizing  and  educating  lite  industries  of 
the  United  States.  He  points  out  the  functions  of 
the  Naval  Consulting  Board:  To  inventory  re- 

sources, to  train  and  educate  industry  and  to  enlist 
skilled  labor.  He  then  indorses  the  plan  of  the 

"American  Machinist"  to  present  in  its  pages  com- 
prehensive, detailed  information  on  the  manufac- 

ture of  United  States  munitions. 

In  this  issue  of  the  American  Machinist  is  the  betrin- 

ning  of  a  work  fuiHlamental  to  the  practical  initiation 

of  all  our  plans  for  the  military  defense  of  this  country. 
I  refer  to  the  article  on  page  G35,  dealing  with  United 
States  munition  making  and  with  the  projected  work 
tliat  is  to  show  the  methods  and  processes  of  the  quan- 

tity manufactiire  of  army  and  navy  materials. 
Our  vital  need  for  a  textbook  dealing  with  this  work 

should  require  little  either  by  way  of  explanation  or 

comment.  Two  years'  exjierience  on  orders  for  for- 
eign governments  has  taught  our  American  manufac- 

turers that  the  making  of  materials  of  modern  warfare 
is  a  new  art.  It  is  an  art  with  which  we  have  had  little 
or  no  previous  experience  and  in  whieli  our  workmen 
iirc  unskilled. 

In  England  a  little  over  two  years  ago  there  were 
three  government  arsenals.  Today  morfe  than  four 

thousand  of  England's  leading  industrial  plants  are  being 
operated  as  government  factories  for  the  production  of 
war  materials,  and  many  other  thousands  of  factories 
still  under  private  control  are  concentrating  their  en- 

ergies in  tlie  same  direction.  Tlie  teacliing  of  the 
munitions-making  art  to  these  thousands  of  manufac- 

turers and  to  millions  of  industrial  workers  has  called 
for  a  work  in  industrial  organization  and  education  such 
as  the  world  has  never  before  seen. 
We  have  here  in  the  United  States  vast  resources  in 

manufacturing  and  producing  equipment,  but  they  are 
unorganized  and  nneducated  for  the  national  service. 
Our  observations  of  tlie  Enroj^ean  War  have  taught  us 
that  it  is  upon  organized  industry  that  we  must  base 
any  and  every  plan  of  military  defense,  and  that  in  the 
event  of  trouble  witli  any  one  of  the  several  first-class 
powers  between  80  and  90  per  cent,  of  our  industrial 
activity  would  of  necessity  be  centered  upon  the  making 
of  supplies  for  tlie  Government. 

Ouu  Resources  and  the  Need  for  Preparedness 

We  have  had  no  experience  in  the  kind  of  warfare 
now  being  waged  abroad,  and  yet  this  is  exactly  the  sort 
of  thing  for  wliicli  we  must  prepare,  or  it  is  worse  than 
useless  that  we  prepare  at  all.  Industrial  preparedness 
is  strictly  in  keeping  with  tlie  natural  tendencies  and 
abilities  of  our  people.  It  is  the  basic  and  at  the  same 
time  the  cheaiiest  form  of  preparedness.  We  have  already 
the  investments   in   plants,   in   tools  and   in   machinery, 

-n^i'nh'"-^'""'    ̂ '^T'^\    <^'?nsultin>r    Board    of    the    United    .States 

and  more  important  still  are  our  resources  in  skilled  work- 
ers. But  it  is  only  through  the  most  careful  methods  of 

organization  and  education  that  we  may  make  all  these 
resources  available  to  us  in  time  of  emergency. 
An  uptodate  te.xt  dealing  vitli  munitions  work  will 

be  found  indispensable  in  this  educational  campaio-n.  We 
have  heard  much  of  the  difficulties  that  American  manu- 

facturers have  experienced  in  getting  out  foreign  war 
orders.  Months  of  experimentation,  argument  and  dolav 
have  resulted  because  of  the  lack  of  proper  information 
as  to  the  processes  and  methods  involved  in  the  quantity 
production  of  such  materials.  Fortimately  for  us.  we 
have  not  been  one  of  the  principals  involved  in  the  Euro- 

pean struggle,  and  however  co.stly  failure  in  delivery  may 
have  been  to  individual  manufacturers,  it  has  not  pro- duced a  national  calamity. 

Tjie  Work  of  the  Naval  Consulting  Board 

The  work  of  the  Naval  Consulting  Board  involves 
three  steps :  First,  an  inventory  of  the  country's  manu- 

facturing and  producing  resources;  second,  the  training 
and  education  of  these  resources  for  a  national  service 
both  in  peace  and  in  war;  third,  the  enlistment  of  the 
skilled  laborers  of  the  country  in  an  industrial  reserve 
that  shall  keep  the  skilled  worker  in  his  place  in  the 
factory,  the  mill  or  the  mine  and  prevent  his  loss  throuijh 
enrollment  in  the  fighting  army.  It  is  in  the  second 
step  in  this  program  that  accurate,  complete  information 
on  munition  manufacture  will  prove  invaluable.  In  the 
event  of  any  future  war  in  this  country  the  munitions  in- 

dustry must  become  our  one  great  national  industry. 
The  work  accomplished  by  the  Committee  on  Indus- 

trial Preparedness  of  the  Naval  Consulting  Board  will  in 
due  time  be  turned  over  to  the  newly  created  governmental 
body  known  as  the  Council  of  National  Defense.  It  is 
under  the  auspices  of  this  council  that  the  education  and 
organization  of  our  resources  for  national  emergency  serv- 

ice will  be  carried  forward.  It  is  by  this  body  tliat  the 
textliook  of  munition  making  will  be  put  into  the  service 
of  the  nation,  the  beginning  of  which  is  the  series  of 
articles  commencing  in  this  issue. 

There  is  no  question  as  to  the  value  of  this  educational 
camjiaign  to  the  manufacturer.  He  will  know  in  ad- 

vance that  in  the  event  of  war  his  producing  eqiiipment 
will  be  kept  busy  at  a  reasonable  profit  to  himself.  He 
will  have  an  intimate  knowledge  of  the  work  that  he  will 
be  called  upon  to  do  in  the  national  service.  His  skilled 
men  will  be  kept  on  the  job,  and  suifering  tlirough  un- 

employment will  be  reduced  to  a  minimum  throughout his  district. 

Too  much  credit  for  this  vitally  important  achieve- 
ment cannot  be  given  to  the  editor-in-chief  of  the  Amer- 

ican Machinist,  and  to  the  corps  of  efficient  workers  on 
his  staff.  To  him  and  to  them  is  due  the  patriotic  in- 

itiative that  has  given  to  us,  through  articles  already 
printed,  a  permanent  record  of  the  invaluable  experience 
gained  by  our  manufacturers  in  the  filling  of  foreign 
munition  orders,  and  through  the  work  already  well  un- 

der way  is  to  give  us  in  like  manner  a  comprehensive 
knowledge  of  the  manufacture  of  United  States  munitions. 
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By  Robert  Mawson 

SYNOPSIS — On  this  and  the  accompanyiiKj 
page  are  shown  some  of  the  jigs  and  fixtures  used 
hy  one  of  the  leading  steam-pump  builders  of  the 
country.  It  will  he  seen  that  the  tools  have  several 
interesting  features  for  locating  and  holding  the 
ivorli.  This  article  should  he  of  special  interest,  as 

this  branch  of  manufacturing  does  not  usually  em- 
ploy many  special  tools,  jigs  and  fixtures.  In  most 

shops  the  various  holes  or  surfaces  are  laid  off, 
and  the  operations  are  performed  to  these  guide 
lines.  In  some  instances  templets  are  made  for 
the  drilling  operations. 

The  jigs  and  fixtures  illustrated  and  described  in  this 

article  have  proved  valuable  for  machining  certain  steam- 
pump  elements.  It  will  be  observed  that  time-saving 
features  have  been  introduced  in  the  designs,  and  the  tools 
are  economically  producing  parts  of  an  interchangeable 
character. 

The  milling  fixture  for  the  fork  lever  is  provided  with 
guide  arms  to  assist  the  operator  in  setting  the  part  in 
alignment  in  the  fixture  at  both  ends  for  the  operation. 

The  jig  used  in  drilling  the  tappet  has  at  the  lower 
end  a  pin  that  fits  into  a  bored  hole  in  the  part.  An- 

other pin,  which  is  part  of  a  threaded  stud  and  is  oper- 
ated with  a  knurled  head,  furnishes  the  other  locating 

medium.  As  the  hole  to  be  drilled  is  at  an  angle,  the 
base  of  the  tool  is  placed  at  an  angle  to  suit  these 

requirements. 
The  milling  fixture  used  in  machining  the  auxiliary 

slide  valve  is  provided  with  a  tongue  to  locate  the  part 
to  be  machined.  The  piece  is  forced  and  held  in  position 

with  a  cam-shaped  lever,  operated  by  a  handle. 
The  milling  cutter  has  shoulders  on  the  shank,  which 

fit  against  a  stop  plate.  By  this  method  the  milling 
cutter  is  brought  into  the  correct  location  to  machine 
the  slot  in  the  casting. 

The  tool  for  drilling  and  reaming  the  lever  has  a  fixed 
V-block  at  one  end  to  locate  the  piece.  At  the  opposite 
end  of  the  jig  is  a  sliding  V-block  operated  by  a  setscrew. 

After  the  part  has  been  placed  in  the  fixed  V-block, 
the  sliding  V-block  is  screwed  up,  thus  locating  the  part 
in  alignment.  Setscrews  hold  the  piece  securely  in  the 
jig.  A  slip  bushing  is  provided  so  that  the  hole  may  be 
drilled  before  the  reaming  operation. 

FI6.  s 
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TOOLS    USED    ]N'    MACHINING    STEAM-TUMP    KLEMENTS,   WITH  WORK  SHOWN  IN  PLACE 

FIGS.   2  AND  2-A 
Operation — Milling  lever,  Fig.  1.  The  rough  lever  is  placed 

against  the  angular  serrated  surfaces  of  the  fixture  elements, 
and  the  adjusting  lever  swings  up  to  bring  the  part  into 
place.  The  adjusting  arms  are  then  moved  hack,  and  the 
fixture   is   ready   for   the   milling   operation. 

Surface  Machined — Inside  of   fork,    using  a   7-in.   side   mill 
operating  at  21  r.p.m.  with  a  feed  of  0.3  in.  per  revolution. 

FIGS.   4  AND  4-A 
Operation — Drilling  tappet.  Fig.  3.  The  part,  which  has 

been  turned,  faced  and  had  the  center  hole  drilled,  is  located 
by  a  fixed  pin  at  one  end  and  a  screwed  pin  at  the  other. 

Hole  Machined — One  %-in.  drilled. 
FIGS.   6  AND  6-A 

Operation — Milling  auxiliary  slide  valve.  Fig.  5.  The  cast- 
ing is  located  on  a  tongue  in  the  fixture  and  held  against  a 

fixed  jaw  by  a  cam-shaped  lever. 

Surface    Machined — Depression,     using    a    H4-in.     milling 
cutter  operating  at  150  r.p.m.     The  feed  is  controlled  by  hand. 

FIGS.   8  AND  8-A 
Operation — Drilling  and  reaming.  Fig.  7.  The  piece  is 

located  in  a  fixed  V-block  at  one  end  and  in  a  sliding  V-block 
at  the  other  end,  Setscrews  are  then  tightened  on  the  part  to 
hold  it  securely  in  the  jig. 

Holes   Machined — One    U-in-   drilled,   one    fj-in.   bored   and 
one  ■'^/iM-in.  drilled  after  being  reamed  to   %   in. 

FIGS.  JO  AND  10-A 
Operation — Drilling  steam  cylinder.  Fig.  9.  The  casting  is 

located  on  plugs  at  each  end.  which  fit  with  holes  previously 
bored.  Setscrews  are  tightened  on  the  piece  to  hold  it  in 

position. Holes  Machlned^Four  rt-in.,  six  ,»5-in.,  two  ft-in.  and  four 
54 -in.  drilled;  two  holes  for  Vi-in.  pipe  tap  and  one  hole  for 
%-in.  pipe  tap. 
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orce  m  tlie  Small  Sluop 
By  John  H.  Van  Deventek 

SYNOPSIS — The  man  who  runs  a  shop  success- 
fully, he  it  a  large  or  a  small  one,  must  understand 

the  laws  of  human  nature.  These  are  often  com- 
parable to  physical  laws,  and  in  this  article  Dave 

Hope  throws  a  new  light  on  centrifugal  force, 
lubrication  and  some  other  matters. 

"The  red-headed  lad  at  the  end  of  that  bench  is  taking 

a  course  in  physics  at  the  night  school,"  remarked  Dave, 
pointing  to  a  lean,  raw-boned,  but  ambitious  looking 

chap,  who  was  engaged  in  fitting  keys.  "It  may  not 
do  him  any  harm,"  he  continued  pessimistically,  "but 
I  doubt  if  it  will  do  him  any  good.  If  he  would  spend 
his  time  studying  the  laws  of  human  nature  instead 
of  absorbing  natural  laws,  I  might  make  a  foreman  out 

of  him." 
"What's  the  matter,  Dave,"  I  asked,  "don't  you  believe 

in  educated  foremen?" 

"It  depends  on  the  kind  of  education,"  replied  Dave. 
"A  man  that  intends  to  go  in  for  grand  opera  may  benefit 
by  studying  French  and  Italian,  because  he  will  have  to 
wiggle  his  chin  in  tune  with  those  languages,  but  Chinese 

won't  help  him  much  in  his  profession." 
"You're  looking  at  it  from  too  narrow  an  angle,"  I 

objected.  "Think  of  the  satisfaction  that  comes  from 
the  broadening  effect  of  a  liberal  education." 

"Not  half  so  satisfying  as  the  effect  of  a  liberal  pay 
envelope,"  retorted  Dave.  "These  shop  boys  who  work 
overtime  at  night  school,  or  who  take  a  course  at  home, 
do  not  do  so  for  the  purpose  of  getting  to  be  cultured, 

but  to  better  their  pay.  That's  why  nine-tenths  of  the 
correspondence  school  ads  are  written  around  the  picture 

of  a  fat  pay  envelope.  But  they  don't  always  choose 
the  right  subject — physics  won't  do  Tom  any  good,  for 
example,  as  long  as  he  makes  his  living  building 
machines  that  somebody  else  has  designed.  He  may 
understand  the  principles  behind  them  a  little  better, 

but  he  won't  build  them  a  bit  faster,  and  they  won't 
run  any  smoother  when  he  gets  through  with  them.  Let 

me  tell  you  of  my  experience  with  a  higher  education," 
"I  thought  you  were  one  of  the  old  school  mechanics, 

Dave,"  I  interrupted  in  surprise.  "Where  did  you  get 

your  higher  education?" 

How  Dave  Got  and  Lost  His  Education 

"Hired  it,"  he  replied.  "Got  it  for  fifteen  dollars  per 
week  and  k^pt  it  in  the  shop  just  three  days.  Then 
I  got  rid  of  it.  Tied  a  can  to  my  higher  education, 
so  to  speak,  and  said  farewell  to  it  forever.  But  I  had 

to  give  it  the  full  week's  pay. 
"I  sent  this  higher  education  of  mine  out  to  see  why 

it  was  that  Jim  Fosdick's  gas  engine  wouldn't  run  his 
mill.  It  came  back  and  said  it  had  measured  the  diam- 

eter of  the  cylinder  and  the  length  of  the  stroke,  and 
that  according  to  algebra  it  would  develop  45  hp.  at  300 
r.p.m.  It  said  it  had  also  figured  the  power  needed  by 
the  mill  to  be  21.5  hp.,  so  that  the  engine  would  run 
it  after  all  and  somebody  must  have  made  a  mistake  in 

saying  it  wouldn't. 

"The  next  thing  I  did  was  to  go  myself  and  found 
that  somebody  had  run  a  wagon  over  the  gasoline  feed 
pipe,  and  one  wheel  had  squashed  the  place  flat  so  the 
flow  was  cut  off.  After  this  was  fixed,  away  she  went. 

]My  higher  education  told  me,  after  I  expressed  my 

opinion  of  it,  that  this  was  no  reflection  upon  it  what- 
ever, as  it  had  said  in  the  first  place  that  the  engine 

was  all  right,  and  so  it  was — the  trouble  was  in  the 
feed  pipe,  and  nothing  had  been  said  about  investigating 
that. 

Developing  Memory  and  Pabalyzing 
Keasoning  Power 

"No,  sir,"  continued  Dave,  "that  kind  of  a  higher 

education  often  seems  to  develop  a  man's  memory  and 
paralyze  his  reasoning  power.  He  swallows  everything 

that  comes  along  and  doesn't  digest  anything. 
"The  best  educated  man  I  ever  met  was  an  ex-boss  of 

mine,  who,  so  far  as  I  know,  had  never  received  a  day's 
education  after  he  was  nine  years  old.  He  retired  from 
business  several  years  ago  with  a  million  or  so  that  had 
been  honestly  earned.  Although  his  education  was  so 
limited,  he  had  de\eloped  his  reasoning  powers  to  a 
point  that  made  him  almost  infallible  on  business  and 

mechanical  questions.  He  didn't  attempt  to  keep  his 
scheme  of  doing  this  a  secret,  and  it  consisted,  as  he 
said,  in  thinking  about  what  he  was  doing.  He  said 

that  most  people  believe  that  they  think,  but  there  isn't 
one  in  a  thousand  who  uses  more  than  1  per  cent,  of  his 
brain  power  in  this  line.  Like  everything  else,  it  is  a 
matter  of  habit.  He  said  that  the  all-round  thinker 
is  the  man  who  is  prepared  for  whatever  happens,  and 
that  some  men  get  to  think  quite  efficiently  in  a  limited 
field,  but  are  unable  to  do  any  real  thinking  about  any- 

thing outside  of  that  field.  Something  like  the  celebrated 
mathematician  who  was  short-changed  for  years  at  a 
certain  restaurant  and  didn't  know  it  until  a  friend 

pointed  it  out. 
"I  see  examples  of  this  in  the  shop  every  day,"  con- 

tinued Dave.  "Even  the  best  men  depend  on  experience 
and  training  and  not  on  reasoning  power.  As  long 
as  the  course  of  Avork  comes  within  their  experience 
they  do  well;  but  let  some  new  condition  appear  and 
they  are  up  in  the  air.  Some  day,  perhaps,  the  public 
schools  will  teach  reasoning  power  and  observation,  and 
cut  out  some  of  the  general  information  filling  that  is 

crammed  into  the  youngsters'  skulls. 
"If  Tom  is  really  bent  on  advancing  himself  in  the 

shop,  I  could  give  him  some  advice  on  what  to  study 

after  hours.  You  might  call  it  the  study  of  physics — 
the  physics  of  human  nature.  He  would  have  to  study 
the  laws  of  friction,  lubrication,  inertia,  centrifugal 
force,  stresses  and  strains,  and  the  like,  but  as  applied 
to  human  beings  instead  of  to  iron  a;nd  steel  and 
machines. 

"Take  the  .subject  of  friction.  This  is  always  present 
when  a  number  of  human  beings  get  together,  and  the 
man  who  has  the  job  of  directing  their  efforts  must 
reduce  it  to  a  minimum  if  he  wants  to  avoid  overheating. 

Friction  will  put  a  machine  to  the  bad  quicker  than  any- 
thing else  that  I  know  of,  and  in  the  shop  it  will  spoil 
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a  gang  in  double  quick  time.  The  way  to  remedy  it 
is  by  projjer  lubrication,  and  this  is  applied  to  men  a 
good  deal  as  it  is  applied  to  machines  except  that  instead 

of  coming  from  the  spout  of  an  oil  can  it  comes  occasion- 
ally through  the  pay  envelope,  or  in  more  cases  through 

appreciation,  tact  and  understanding.  When  you  find 
a  shop  with  one  department  that  works  smoothly  and 
another  one  in  which  it  takes  main  strength  and  per- 

severance to  get  out  last  week's  work  next  week,  you  can 
be  fairly  sure  that  the  boss  of  the  first  department  is 
an  expert  on  lubrication  and  that  the  man  in  charge 
of  the  second  has  let  his  oil  can  nm  dry ! 

"Tom  showed  me  a  page  in  his  book  the  other  day 
that  told  the  way  to  figure  the  balance  of  forces.  For 
instance,  if  you  have  a  force  of  10  lb.  shoving  in  one 
direction  and  one  of  8  lb.  in  the  opposite  direction,  the 
net  result  is  a  force  of  3  lb.  in  the  first  direction.  I 

have  to  balance  forces  in  the  shop  every  day,  although 

I  don't  do  it  on  paper.  When  two  fellows  are  working 
at  cross-purposes  you  must  separate  them  if  you  want 
the  net  result  to  be  greater  than  the  difference  in  their 
efforts.  Sometimes  you  have  to  combine  forces  just  as 
I  did  last  week  in  the  case  of  John  Ribault  and  Hans 

Schmidt.  Just  at  present,  as  you  know,  there  is  a  little 
difference  of  opinion  between  these  two  nationalities, 
and  it  is  reflected  back  in  its  effect  on  human  nature, 
even  on  this  side  of  the  water.  I  had  a  job  consisting 

of  a  hundred  pieces  in  which  the  milling  and  the  drill- 
ing work  was  well  balanced,  so  I  put  John  on  the  milling 

and  Hans  on  the  drilling.    John  tried  to  swamp  Hans, 

and  Hans  on  the  other  hand  did  his  best  to  keep  'way 
ahead,  so  he  could  holler  for  more  work.  The  result 

was  quite  as  satisfactory  to  me  as  the  successful  working 
out  of  a  ])roblem  in  physics  would  be  to  Tom.  Forces, 
both  of  them  opposite  to  start  with,  were  made  to  shove 
in  the  same  direction  toward  a  big  output. 

"When  it  comes  to  inertia,  which  is  something  else 
that  Tom's  book  deals  with,  there  are  a  lot  of  truths 
that  apply  to  men  as  well  as  to  lifeless  objects  at  rest 
or  traveling  through  space.  Human  inertia  is  what 
makes  it  so  hard  to  speed  up  an  old  shop  and  compara- 

tively easy  to  keep  it  up  to  speed  after  it  is  once  there. 
It  makes  it  almost  impossible  for  a  man  to  see  twelve 

pieces  as  a  day's  work  when  he  has  been  used  to  six. 
Some  human  beings  have  more  inertia  than  others,  but 

these  are  the  very  ones  that  will  have  the  effect  of  fly- 
wheels after  you  get  them  turning  at  the  proper  rate. 

A  man  who  will  switch  tracks  too  easily  is  likely  to  jump 
the  rails  at  the  wrong  place  and  wreck  the  train. 
Fellows  with  a  little  inertia  to  them  seem  to  have  the 

greatest  amount  of  'stored  energy'  as  the  book  calls 
it,  when  they  once  get  going,  and  once  going  are  most 
likely  to  meet  scheduled  time. 

"Centrifugal  force  is  the  big  problem,"  concluded 
Dave.  "When  you  keep  things  going  'round  at  a  good 
rate,  each  man  has  a  tendency  to  fly  off  at  a  tangent, 

and  it  is  the  l)oss'  job  to  hold  them  together.  And  you 
can't  do  it  by  means  of  a  formula  with  a  square  root  sign 
over  a  couple  of  letters.  It  takes  more  than  algebra  to 

do  that !" 

'L^SiS'S' ©im  jjJirop-f  ©IT, 
By  a.  R.  BiiADEN 

SY NOPSIS — Cast-iron  drop-forge  dies  have  been 
regarded  chiefly  as  expedients  where  the  work  to  he 
done  has  been  unimportant  as  to  quantity  and  qual- 

ity. This  article  describes  the  method  of  making 

drop-forge  dies  which  has  proved  successful  on  a 
large  variety  of  shoe  machine  forgings. 

In  the  early  part  of  1911  a  pair  of  cast-iron  drop-forge 
dies  was  made  in  the  Beverly  factory  of  the  United  Shoe 
Machinery  Co.  Differing  from  experiments  made  with 
similar  dies  by  various  other  parties,  this  pair  of  dies  gave 
evidences  of  success.  But  before  taking  up  the  details,  it 
might  be  well  to  explain  the  circumstances  that  led  up  to 
the  trial  of  cast-iron  drop-forge  dies,  and  their  subsecjuent 
adoption. 
The  experimental  department  of  this  factory,  being 

constantly  engaged  in  devising  new  machines  and  improv- 
ing those  already  in  use,  has  a  large  demand  for  new  parts, 

many  of  which  are  forgings.  Formerly,  these  forgings 
were  made  i)y  a  blacksmith,  who,  though  using  his  best 
skill  and  taking  plenty  of  time,  was  unable  to  produce  a 
satisfactory  forging  for  the  simple  reason  that  the  irregu- 

larity of  most  of  the  required  pieces  made  hand-forging 
to  any  close  dimensions  almost  impossible.  As  a  result  of 
this  condition  of  affairs,  it  was  a  long  and  expensive  opera- 

tion to  machine  the  rough  hand-forgings  to  the  proper 
fiize,  and  one  that  was  detrimental   to  the  department. 

inasmuch  as  time  was  often  an  important  factor  in  the 
work. 

The  old  method  of  hand-forging  was  set  aside  as  giving 
too  unsatisfactory  results,  leaving  one  other  alternative — ■ 
drop-forging.  Surely,  steel  dies  could  not  be  considered, 
as  the  time  necessary  to  make  them  was  prohibitive,  not 
to  mention  the  cost.  Cast-iron  drop-forge  dies  were  sug- 

gested, bringing  forth  of  course  the  statement  that  they 
had  been  tried  many  times  without  avail.  Besides,  the 
time  taken  was  just  as  much  as  the  time  consumed  in 
the  making  of  steel  dies  and  therefore  the  expense  was 
equal  except  for  the  difference  in  the  cost  of  the  stock. 

But  by  discarding  the  idea  of  "sinking"  the  impression 
in  the  iron  blocks  and  in  its  place  using  the  plan  of  casting 
them,  at  the  same  time  incorporating  a  mixture  of  iron, 
known  in  this  foundry  as  cam-metal,  a  pair  of  dies  was 
produced  that  more  than  satisfied  all  expectations.  The 
success  achieved  with  this  pair  of  dies  disclosed  the 
solution  for  the  experimental  department  problem,  and,  as 
over  two  hundred  forgings  were  made  from  these  dies,  it 

also  brought  forth  another  question — Why  could  not  cast- 
iron  dies  be  used  in  regular  forging  work? 

Of  course  the  thought  of  making  cast-iron  dies  to 
replace  steel  dies  opens  up  a  field  of  great  possibilities  and 
is  therefore  worthy  of  a  thorough  test.  Not  only  is  there 

an  opportunity  to  effect  a  large  saving  in  the  cost  of  new 
dies,  but  on  orders  of  between  five  and  ten  thousand 
pieces  it  is  invariably  necessary  to  repair  the  steel  dies  and 
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FIGS.  1  TO  12.    EQUIPMENT  AND  METHOD  USED   F.OR  MAKING  CAST-IRON  DROP-FORGE  DIES 

FiK.  1 — Parts  of  the  adjustable  casting  frame.  Fig.  2 — Casting  frame  with  piece:  ready  to  pour.  Fig.  3 — Pourinir 
with  plaster  of  paris.  Fig.  4 — Cutting  down  to  the  parting  line.  Fig.  5 — Master  plate  removed  from  cast.  Fig.  fi  — 
Leveling  top  surface  of  cast.  Fig.  7 — Fitting  to  cast-iron  backing  plate.  Fig.  S — Testing  depth  of  impression.  Fig.  !' — 
Finished  plaster  cast.  Fig.  10 — Loose  pieces  for  casting  the  shank  and  base  block.  Fig.  11 — Plaster  cast  fitted  to  base 
block.     Fig.  12 — Ready  to  make  the  dry  sand  core 
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often  to  plane  off  the  old  impressions  and  "sink"  new 
ones,  an  operation  that  is  costly  and  one  that  holds  up 
forjjing  work  until  such  time  as  the  dies  can  be  put  into 
commission.  Another  common  requirement  is  the  chang- 

ing over  of  steel  dies  to  agree  with  a  change  in  the  design 
of  the  forging,  an  operation  that  is  nearly  as  expensive  as 
making  new  dies. 

The  method  of  making  cast-iron  dies,  as  used  for  the 
first  month  or  two,  was  simple ;  but  so  many  improvements 
have  been  made  that  at  the  ])resent  time  the  ])rocess  seems 
to  have  been  perfected  to  the  highest  point.  The  patterns 
for  casting  form  the  bulk  of  the  work  in  die  making,  and 
it  is  to  these  I  refer  when  speaking  of  the  process  of 
making.  The  original  patterns  consisted  of  two  sections 

— a  pattern  containing  the  impressions  of  the  forging  and 
a  pattern  for  the  remaining  part  of  the  die  block.  The 
former  was  simply  a  rectangular  wooden  frame,  of  certain 

dimensions — we  use  eight  different  sizes  of  die  blocks — 
which  held  a  plaster  impression  of  the  forging.  The 
molding  of  these  impressions  was  a  very  simple  operation. 
For  instance,  a  frame  of  suitable  .size  for  the  piece  was 

placed  flat  on  a  surface  plate.  "Then  by  means  of  a  small 
strip  of  wood  tacked  temporarily  to  opposite  sides  of  the 
frame,  the  wood  model  of  the  forging  was  held  in  the 
l>roper  position — this  model  being  made  to  shrink  dimen- 

sions, allowing  the  required  draft.  Plaster  of  paris  was 
then  poured  into  the  frame  until  the  parting  line  of  the 
model  was  covered.  The  surface  of  the  "cast"  was 

smoothed  up,  and  the  "flash"  cut  out.  The  breakdown, 
sprue,  anvil  and  cutoff  were  next  chiseled  out  of  the  frame 

and  plaster.  This  gave  a  correct  molding-impression 
pattern  for  the  upper  or  lower  die. 

Eeducing  Machine  Work 

The  pattern  for  the  whole  die  block  was  obtained 
by  securing  the  impression  pattern  to  a  wooden  block, 
which  was  nothing  more  than  a  closed  box  of  cor- 

responding dimensions.  The  great  difficulty  with 
the  eastings  obtained  from  these  patterns  was  that 

■  the  tongue  or  shank  had  to  be  planed  out  of  the  solid 
block,  with  allowance  of  course  for  the  draft,  and  then 
it  was  necessary  to  mill  out  the  dowel  holes.  To  decrease 

the  amount  of  machine  work  the  die-block  pattern  was 
changed  so  that  a  shank,  without  draft  or  dowel  holes, 
could  be  cast  on  the  block.  This  step  resulted  in  a  big 
saving,  but  was  not  in  use  for  long,  because  a  pattern  was 
soon  originated  that  made  it  possible  to  cast  the  die  block 
and  the  shank  with  both  draft  and  dowel  holes,  thus  doing 
away  with  all  machine  work.  To  accomplish  this  the 
pattern  for  the  shank  was  made  in  three  parts — a  wide 
rectangular  centerpiece  and  two  smaller  strips,  on  each 
of  which  were  cut  the  draft  and  dowel  holes.  These  small 

pieces  were  held  to  the  centerpiece  by  two  pins  running 
through  each  small  piece  into  the  middle  one.  Hence, 
when  in  molding  the  pattern  was  ready  to  be  drawn  from 
the  sand,  these  pins  were  removed  and  the  main  part  of 
the  tongue  drawn,  making  it  possible  to  draw  the  small 
strips.  This  could  not  be  done  otherwise  on  account  of 
the  draft. 

Although  the  wood  frames  of  the  impression  patterns 
were  well  shellacked,  they  soon  absorbed  the  water  from 

ihe  plate  with  the  effect  that  tiie  wood  warped,  llius  spoil- 
ing the  correctness  of  the  pattern.  This  trouble  was 

overcome  by  securing  a  casting  of  the  pattern,  and 
using  the  latter  as  a  model  for  molding  the  first  die 

nnd  for  filing  for  future  use.  This  iron  pattern — called 
a  "master  plate" — before  being  used  for  molding  purposes 
was  treated  with  a  specially  prepared  wax  to  give  it  a 

smooth  molding  surface  aiid  to'  prevent  rusting.  Along this  same  line  another  improvement  was  soon  made,  in 
the  shape  of  providing  an  aluminum  block  pattern  to 
replace  the  old  wooden  one,  thus  giving  a  completely  inde- 

structible die  pattern,  with  the  exception  of  the  pattern 
for  the  tongue,  which  it  has  not  as  yet  been  found  neces- 

sary to  replace  by  metal. 
Economical  Plaster  Patterns 

The  latest  improvement  concerning  the  making  of  the 
original  plaster  patterns  is  one  that  is  bound  to  reduce 
the  cost  of  that  method  considerably,  both  by  lessening  the 
actual  expense  of  making  patterns  and  by  eliminating 
the  need  of  the  cast-iron  "master  plates."  The  old  wood 
and  plaster  pattern  made  in  the  wooden  frame  is  aban- 

doned altogether  and  in  its  place  is  substituted  a  pattern 
entirely  of  plaster.  A  special  frame,  similar  in  shape  to 
the  old  wooden  one,  is  made  of  cast  iron  and  is  adjustable 
by  means  of  pegs  and  dowel  holes  to  any  one  of  the  eigh 
standard  die  sizes.  This  frame  is  placed  flat  on  a  surface 
plate,  the  wood  model  of  the  forging  being  held  in  the 
proper  position  relative  to  the  frame  by  means  of  four 
clamps  that  bear  on  the  parting  line.  These  clamps  arc 
about  4  in.  long  and  have  a  long  central  slot,  one  end  being 
beveled  to  a  knife-edge.  Thumb-screws  hold  the  clamps 
rigid  on  the  frame  in  any  desired  position.  The  patterns 
for  the  breakdown,  anvil,  sprue  and  cutoff  are  sawed  out 
of  wood  and  placed  in  their  proper  positions  inside  the 
frame.  The  plaster  is  then  run  into  the  frame  and  allowed 
to  set.  When  hard,  the  frame  is  removed,  together  with 
the  model  and  patterns,  leaving  a  complete  plaster  inipres- 
sion  ready  for  molding.  The  advantages  of  this  new 
improvement  are  instantly  apparent.  All  wooden  frames 
are  discarded.  These  frames  were  quite  an  item  of  cost, 
inasmuch  as  they  had  to  be  accurately  and  strongly,  made, 
and  it  was  necessarj',  heretofore,  to  carry  a  stock  of 
wooden  frames  of  all  sizes,  to  be  ready  for  new  orders.  A 
great  deal  of  time  is  also  saved  in  that  the  breakdowns, 
anvils,  sprues  and  cutoffs  can  be  cast  with  the  impression 
of  the  forging  by  simply  cutting  out  the  necessary  pat- 

terns from  waste  stock  on  a  band  saw.  These  plaster 
patterns,  made  with  the  adjustable  frame,  may  be  filed 
away  without  danger  of  warping.  If  they  break  they  can 
be  replaced  in  an  hour's  time. 

Care  in  Molding  and  Casting 

The  molding  and  casting  of  the  dies  is  not  a  difficult 
operation,  though  it  requires  a  certain  amount  of  care 
and  should  not  be  hurried  if  good  results  are  desired.  A 
core  is  made  of  the  impression  pattern  to  withstand  the 
weight  of  the  iron  and  consequent  crumbling,  which 
ordinary  sand  could  not  do.  The  molding  flasks  used  are 

in  three  parts — the  "drag,"  containing  the  core  and 
plaster  pattern;  the  middle  part,  holding  the  aluminum 

block  pattern,  and  the  "cope,"  the  wood  pattern  of  the 
tongue  or  shank.  Tn.stead  of  pouring  the  molten  iron 
through  the  top  of  the  shank,  a  special  inlet  is  made  . 
through  the  sand  and  to  one  side  of  the  mold,  thus  allow- 

ing the  iron  to  run  out  over  the  core  instead  of  falling  onto 
it.  In  this  way  the  mold  is  filled  from  the  bottom  up, 
making  possible  the  casting  of  delicate  impressions  with- 

out fear  of  breaking  the  sharp  corners.  An  opening 
through  which  the  iron  is  stirred  is  left  in  the  top  of  the 
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FIGS.    13    to'  22.    CAST-IRON    DROP-FORGE    DIES,    WITH  SOME    EXAMPLES   OF    THE   WORK    PRODUCED    BY   THEM 
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mold,  which  happens  to  bo  in  the  shank,  at  the  same  time 

providing  for  the  shrink  of  the  cooling  iron  and  bringing 

the  "slag"  to  the  surface.  All  that  remains  to  be  done 
to  prepare  the  castings  for  the  hammer  is  to  clean  out  the 
impressions  with  a  brush  or  file  and  to  stamp  them  with 

their  designating  numbers. 

The  three  important  considerations  in  the  die-making 
department  of  this  factory  are  time,  expense  and  results. 
In  many  instances  all  thought  of  expense  is  put  aside  in 
order  to  turn  out  certain  work  before  a  specified  date. 

In  other  cases  expense  is  sacrificed  to  secure  certain 
desired  results.  Cast-iron  dies  have  been  tried  with  the 

idea  of  reducing  the  time  and  expense  of  die-making  to 
the  lowest  possible  point,  at  the  same  time  equaling  in 

quality  and  number  the  forgings  produced  from  steel  dies. 
The  success  that  has  been  attained  during  the  long  period 
of  trial  has  been  pleasing  to  those  directly  interested  and 
surprising  to  those  who  were  inclined  to  discourage  the 
idea  at  the  start. 

The  maximum  time  required  to  turn  out  cast-iron  dies 
ready  for  the  hammer  is  four  days;  the  average  time  for 
steel  dies  is  between  one  and  four  weeks.  On  one  order 

a  pair  of  cast-iron  dies  produced  five  thousand  forgings — 
equaling  the  mark  of  the  steel  dies  for  the  same  part. 

This  record  will  not  hold  for  all  iron  dies,  but  in  many 

cases  the  life  of  tlio  dies  nearly  equals  the  average  duration 

of  steel  dies.  Even  if  cast-iron  dies  did  not  produce  one- 
third  as  many  forgings  as  steel  dies,  the  saving  in  cost 
would  be  sufficient  to  continue  their  use,  let  alone  the  time 

saved  by  not  waiting  for  dies,  a  condition  so  often  detri- 
mental to  efficient  factory  production. 

Nothing  has  been  said,  so  far,  in  reference  to  trimming 
dies.  But  it  might  be  interesting  to  know  that  actual 
trials  have  proved  them  to  be  as  successful  in  their  line  of 

work  as  the  drop-forge  dies  are  in  theirs.  Excellent 
results  have  been  obtained  both  in  hot  and  cold  trimming 

work ;  for  instance,  one  die — ground  once — and  one  punch 
trimmed  a  thousand  forgings  through  a  flash  fully  j%  in. 
thick.  These  dies  were  cast  of  white  iron  and  were  eon- 

verted,  but  even  then  there  was  scarcely  any  comparison 
of  cost  between  them  and  steel  trimming  dies. 

Up  to  the  present  all  cast-iron  drop-forge  dies  have 
been  used  in  the  hammers  without  a  converting  process  of 

any  kind.  It  is  true  that  a  special  mixture  of  iron  has 
been  used,  but  from  the  results  already  obtained  it  is 

impossible  to  predict  a  limit  to  the  success  that  may  be 
attained  through  toughening  the  iron  througii  a  suitable 

converting  process.     The  possibilities  are  alluring. 

?veIopiiinig  New^  Lnines  of  FrodlMCtl 
By  a.  G.  Popcke* 

SYNOPSIS — Outline  of  inethuils  used  to  develop 
and.  test  a  new  line  of  product  in  a  large  manufac- 

turing firm  u-liere  efforts  must  be  consiantlij  made 
to  keep  up  to  date.  Suggestions  are  studied  from 

every  angle,  the  financial  possibilHien  being  de- 
cisive. The  makeup  of  the  development  committees 

is  given  in  detail  and  their  duties  outlined. 

The  success  of  any  manufacturing  establishment  de- 
j.ends  largely  upon  its  ability  to  keep  its  product  up  to 

date  to  fulfill  the  latest  requirements.  The  most  pro- 
gressive firms  make  improvements  on  their  product  to 

keep  ahead  of  competition,  thereby  reaping  large  profits 
before  other  manufacturers  of  the  same  class  of  goods  are 

ready  to  offer  similar  articles.  To  enable  a  manufacturer 

to  carry  on  the  necessary  research  and  missionary  work 
to  keep  up  to  date,  a  certain  amount  of  money  must  be 
expended,  ordinarily  known  as  development  expense.  The 
method  employed  to  carry  out  these  developments  depends 
upon  both  the  size  and  scheme  of  the  organization.  In  a 
small  manufacturing  establishment,  where  one  man  takes 

the  responsibility  for  carrying  on  the  enterprise,  success 

depends  to  a  great  extent  on  his  ability  to  keep  his 

product  in  line  with  or  ahead  of  competition.  The  ten- 
dency of  manufacturing  firms  is  more  and  more  toward 

largo  organizations  composed  of  stockholders  who  elect  a 
board  of  directors  and  the  necessary  officers  to  run  the 

organization ;  these  officers  are  directly  responsible  for  the 
success  of  the  enterprise.  It  is  the  object  of  this  article  to 

outline  how  in  large  organizations  of  this  kind  develop- 
ments are  carried  on  to  keep  abreast  with  progress. 

Any  large  organization  is  divisible  into  the  following 

departments:   (1)    E.xecutive — president,    vice-president. 

•Engineer,  Westinghouse  Electric  and  Manufacturing  Co. 

(2)  Financial — treasurer,  auditor.  (.3)  Production — 
engineering  and  manufacturing.     (4)    Sales. 

Each  of  these  divisions  (except  1)  can  be  divided  into 

those  doing  executive  work  and  those  engaged  in  produc- 
tive work.  The  e.xecutive  is  always  the  final  judge  when 

decisions  are  made.  The  executive  function  is  taken  care 

of  by  one  man  or  several  men  acting  together.  The  gen- 
eral policies  of  the  organization  are  determined  by  the 

e.xecutive  department. 

The  financial  department  is  closely  related  to  the  ex- 
ecutive department  and  its  principal  function  is  to  de- 
termine the  financial  soundness  of  the  undertakings.  Also, 

by  proper  accounting,  to  show  the  financial  history  of  the 
institution  and  indicate  safe  paths  for  the  future.  Fur- 

ther, to  establish  adequate  banking  connections,  obtain 
credit  and  be  in  a  position  to  determine  the  credit  of 
those  with  whom  the  organization  desires  to  do  business. 

The  function  of  the  production  department  is  to  de- 

sign and  build  the  articles  manufactured.  In  large  organ- 
izations the  production  department  consists  of  two  general 

divisions — the  engineering,  responsible  for  the  design  of 
the  products,  and  the  manufacturing,  responsible  for  the 

turning  out  of  the  product  sold  or  to  be  sold  by  the  sales 

department. 

The  sales  department  is  continually  in  touch  with  com- 
petitive conditions;  it  is  in  better  position  than  the  other 

departments  of  an  organisation  to  keep  informed  as  to 

future  market  requirements.  The  engineering  depart- 
ment, on  the  other  hand,  must  design  and  produce  articles 

that  will  meet  future  requirements,  both  as  regards  qual- 

ity and  cost.  There  is,  therefore,  close  cooperation  neces- 

sary between  these  departments  and  the  manufacturing 

departments  responsible  for  producing  a  given  design  of 

jiroduct  at  the  lowest  possible  cost. 
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Manufacturing  establishments  can  be  divirled  into  two 
fjcneral  classes :  First,  those  manufacturing  one  definite 
kind  of  product;  second,  those  manufacturing  a  large 
variety  of  products.  In  the  first  case  it  is  a  comparatively 
simple  matter  to  keep  up  to  date,  but  in  the  latter  a 
greater  amount  of  development  work  is  necessary.  Large 
electrical  manufacturers,  for  instance,  must  do  a  great 

deal  of  development  to  keep  in  step  with  the  rapid  progress 
that  is  being  made  in  the  various  phases  of  their  business. 
A  discussion  of  the  various  phases  of  this  problem  as 

handled  by  a  large  organization  manufacturing  motors, 

generators,  controllers  and  other  electrical  apparatus  will 

serve  to  illustrate  the  necessity  of  having  a  definite  organ- 
ization to  carry  out  economically  the  new  developments. 

An  electrical  goods  manufacturer  in  business  to  supply 

the  demands  of  the  trade  must  have  experts  in  the  engi- 

neering, works  and  sales  organizations  to  design,  build 

and  sell  the  various  products.  Each  of  these  three  de- 

partments is,  therefore,  split  into  sections  to  handle  one 

or  more  types  of  apparatus.  The  table  shown  outlines  the 
general  form  of  organization. 

In  organizations  of  this  kind  the  executives  are  not 

sufficiently  familiar  with  the  details  of  the  business  to 

be  in  a  position  to  initiate  developments.  For  this  rea- 
son an  organized  method  must  be  employed  by  which  new 

developments  are  initiated  by  those  who  handle  the  de- 
sign, manufacture  or  sale  of  the  apparatus  in  greater  detail. 

To  accomplish  this,  committees  are  appointed  that  are 

responsible  for  recommending  changes  in  existing  stand- 

ard apparatus,  or  the  development  of  new  lines  of  appar- 

atus. These  apparatus  committees  consist  of  the  follow- 

ing members:  (1)  Representative  of  sales  department  (in 

charge  of  sale  of  particular  apparatus  in  question). 

(2)  Representative  of  works  department  (superintendent 

in  charge  of  particular  apparatus  manufactured).  (3) 

Representative  of  engineering  department  (head  of  sec- 

tion of  engineering  department,  designing  particular  ap- 

paratus in  question).     (4)   Chairman-secretary. 
The  subjects  to  be  discussed  or  in  the  docket  of  these 

committees  are  determined  as  follows :  Any  employee  who 

feels  that  an  improvement  could  be  made  in  an  existing 

piece  of  apparatus  or  who  believes  a  new  piece  of  apparatus 

could  be  sold  at  a  profit,  refers  his  recommendations  to 

the  acting  vice-president,  giving  his  reasons  for  doing  so. 
These  recommendations  are  referred  to  a  committee  of 

works  manager,  manager  of  engineering  department  and 

manager  of  the  division  of  the  sales  department  interested ; 

this  is  known  as  the  general  committee.  If  this  com- 
mittee concurs  in  the  expediency  of  the  subject  being 

considered,  it  will  he  placed  on  the  docket  of  the  proper 

apparatus  committee.  The  object  of  referring  a  subject 
to  this  general  committee  is  to  eliminate  all  subjects  that 
for  reasons  of  policy  could  not  be  timely  or  possible  of 
accomplishment  at  the  time. 

Board  of  Higher  Officials 

The  apparatus  committee  submits  its  recommendations 
to  the  general  committee,  and  also  to  a  board  consisting 
of  the  following  higher  officials,  in  the  form  of  a  report, 
the  details  of  which  will  be  discussed  later:  Vice-presi- 

dents, sales  manager,  works  manager,  manager  of  engi- 
neering department,  auditor,  treasurer,  credit  manager, 

purchasing  agent. 
This  board  passes  on  the  advisability  of  development 

from  a  purely  business,  banking  and  policy  standpoint. 

The  reports  give  data  under  the  following  headings: 
Subject,  date  of  docket,  number  of  report,  date  of  report, 

object  of  report,  relation  of  proposed  apparatus  to  ex- 
isting apparatus,  date  to  be  on  market,  amount  of  sales  in 

number  of  units,  life  of  design,  statement  of  earnings, 

reasons  for  development,  cost  of  development,  time  to  de- 
velop, number  of  units  to  pay  for  development,  details  of 

cost,  details  of  selling  price,  recommendation. 
The  function  of  the  chairman-secretary  is  to  obtain  the 

necessary  data  from  the  other  three  members  of  the  com- 
mittee and  to  submit  a  report  recommending  what  should 

be  done.  Following  is  a  summary  authorizing  generally 
the  nature  of  developments  considered: 

1.  Apparatus  is  entirely  new:  (a)  A  new  line  of  busi- 
ness; (b)  to  entirely  replace  existing  apparatus. 

2.  Improvement  in  existing  piece  or  line  of  apparatus: 

(a)  Change  in  design  to  produce  cost  reduction,  to  pro- 
duce better  quality  or  to  correct  defects;  (b)  change  in 

method  of  manufacture  to  produce  cost  reduction,  to  cor- 
rect defects  or  to  facilitate  production;  (c)  change  due 

to  commercial  conditions  to  reduce  cost,  to  better  quality 
or  to  bring  up  to  date. 

Duties  of  the  Various  Committee  Members 

The  sales  member  of  the  committee  is  responsible  for 
obtaining  the  following  information:  (1)  Number  of 
units  of  proposed  apparatus  to  be  sold  per  year.  (2)  Es- 

timated life  of  design  based  on  commercial  knowledge. 
(3)  Commercial  reasons  for  carrying  out  the  develop- 

ment. (4)  Net  price  at  which  the  apparatus  under  con- 
sideration will  be  sold. 

In  determining  the  demand,  the  relation  between  pro- 
duction and  distribution  must  be  carefully  considered. 

If  the  product  already  exists,  the  number  of  manufac- 
turers making  a  similar  product  and  their  annual  output 

should  be  carefully  con.«idered.  The  relation  of  this  out- 
put to  the  total  annual  demand  of  users  that  can  utilize 

the  product  should  be  carefully  analyzed.  If  the  product 
is  entirely  new,  a  demand  nmst  be  created  and  the  possible 
annual  sale  nmst  be  carefully  estimated. 

The  engineering  and  manufacturing  members  are  re- 
sponsible for  the  following  information: 

1.  Estimated  life  of  design,  based  on  engineering 
knowledge. 

2.  Cost  of  development  to  produce  an  experimental 
sample,  including  cost  of  design,  drawings,  patterns  to 
build  experimental  sample  and  testing  of  experimental 
sample. 

3.  Cost  of  development  to  enable  manufacture  of  appar- 
atus conmiercially  after  the  sample  has  been  approved  as 

a  feasible  engineering,  manufacturing  and  commercial 
proposition.  This  consists  of  cost  of  tools  to  enable 
economical  manufacture,  cost  of  sample  made  with  tools 

and  cost  of  trying  out  accuracy  of  tools  by  building  sam- 
ple and  cost  of  testing  sample  to  see  if  it  meets  the  con- 

templated specifications. 
4.  Cost  to  produce  each  unit  when  on  final  commercial 

basis  ready  to  be  sold  in  quantity. 

5.  Time  to  carry  out  the  development  'and  testing  of 
experimental  sample,  time  to  produce  the  tools  and  sam- 

ples made  vnth  tools  and  time  to  produce  a  sufficient 
number  of  units  to  be  placed  in  stock  to  enable  the  sales 
department  to  sell  the  new  apparatus.  Setting  a  date 
at  which  work  should  be  started,  the  date  of  marketing 
is  determined,  which  will  enable  the  sales  department  to 
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prepare  its  advertisint;  campaign  and  literature  to  illus- 
trate and  describe  the  apparatus  under  consideration. 

6.  Facilities  for  producing  the  new  product  in  regard 
to  tool  equipment,  floor  space  and  its  eflEect  on  output 
of  existing  apparatus  must  be  carefuiiy  analyzed. 

With  these  data  available,  the  chairman  is  in  a  position 

to  work  up  a  report  of  the  form  indicated  in  the  fore- 
going. The  statement  of  earnings  is  the  item  that  the 

members  of  the  governing  board,  who  must  pass  upon 
the  recommendation  submitted,  are  most  interested  in. 

It  consists  of  the  following  items :  Number  of  units  sold 

per  year;  total  cost  of  producing  these  units;  total  returns 

obtained  by  sale  of  the  units;  profit  in  dollars  per  year; 

percentage  profit. 

The  Total  Cost  of  Producing 

The  total  cost  of  producing  the  units  requires  a  little 
explanation.     It  is  the  prodmt  of  producing  each  unit 

enters  an  order  to  cover  the  expense  of  designing,  making 

drawings,  necessary  patterns  for  castings  and  the  experi- 
mental sample  and  testing  it.  After  the  experimental 

sample  has  been  Iniilt  and  tested  to  the  satisfaction  of 

the  engineer  responsible  for  its  design,  it  is  submitted  tc 
a  committee  consisting  of  an  individual  of  wide  general 

engineering  experience,  as  the  chief  engineer,  and  an  indi- 
vidual of  wide  manufacturing  experience,  for  approval  ta 

proceed  with  its  manufacturing  and  commercial  develop- 
ment. If  this  committee  approves  it  as  a  good  engineer- 

ing and  manufacturing  proposition  and  it  is  passed  by 

the  party  responsible  for  its  sale,  steps  are  taken  to  have 
tools  made  that  will  enable  it  to  be  manufactured  on  the 
most  economical  basis. 

The  first  step  before  starting  the  tool  development  is 

to  check  the  drawings  of  the  experimentally  built  sample 
to  see  that  they  are  in  final  shape.  After  this  has  been 

done,  an  itemized  estimated  cost  of  tools  is  made  up  by 
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by  the  number  of  units  sold.  In  obtaining  the  cost  of 
each  unit,  the  following  aie  included  in  the  factory  cost: 

Labor,  material,  indirect  faittory  expense  and  development 

co.st  per  unit.  The  amount  added  for  development  ex- 
pense per  unit  is  determined  by  the  length  of  time  allowed 

to  recover  the  development.  A  definite  time  of  one  or  two 

years,  or  sometimes  more,  is  set  for  this  ])urpose,  depend- 
ing on  the  life  of  the  design.  After  the  factory  cost  has 

been  determined,  it  is  inci'cased  by  a  jjercentage  to  cover 
administrative  sales  and  advertising  expense.  The  total 

cost  per  unit  obtained  in  this  way  is  multiplied  by  the 
sales  ])er  year  to  obtain  the  total  cost. 

The  total  sales  value  of  a  year's  business  is  determined 
by  multiplying  the  net  selling  price  per  unit  by  the  num- 

ber of  units  sold  per  year.  The  profit  is  then  determined 
from  total  cost  and  total  sales  value. 

With  this  information,  the  chairman  submits  a  report 

signed  by  the  apparatus  committee  memliers  to  the  board 

of  officers  for  approval.  After  the  report  has  b(jen  ap- 
proved, it  is  necessary  to  have  a  system  organized  that 

will  insure  the  prompt  carrying  out  of  the  recommenda- 
tions. This  system  is  similar  to  a  production  system 

necessary  for  building  units  as  ordered  by  customers. 
The  chairman  of  the  committee  is  advised  whether  or  not 

authorization  has  been  given  to  carry  out  a  development 

recommended  by  his  committee. 

As  soon  as  a  report  is  approved,  the  chairman  advises 
the  committee  members.     The  engineering  member  then 

the  shop  superintendent  responsible  for  its  manufacture. 

Two  general  classes  of  tools  must  be  considered — those 

necessary  to  insure  interchangeability  of  parts  and  accu- 
racy of  workmanship,  and  those  required  to  produce  a 

reduction  in  cost  by  saving  labor,  if  quantity  of  produc- 
tion warrants  it.  An  estimated  cost  of  the  product  when 

finally  manufactured  with  the  list  of  proposed  tools  is 
submitted. 

These  estimates  are  checked  with  the  original  estimates 

given  in  the  report  that  requested  the  development.  If 
the  new  estimate  is  higher  than  that  originally  made,  the 
committee  must  check  to  .see  if  the  continuation  of  tool 

development  \yill  result  in  a-  pi-ofitable  commercial  prop- 
osition. If  it  does,  the  development  of  tools  is  started 

after  an  order  has  been  entered  by  the  superintendent  in 
charge  of  the  manufacture  of  the  proposed  apparatus. 

The  order  gives  an  estimate  of  both  time  and  expense 

necessary  to  complete  the  tools  requested. 

Beginning  of  the  Sales  Camp.4ign 

After  the  tools  are  completed,  samples  of  the  new  ap- 
paratus are  liuilt  with  the  tools  and  these  samples  are 

referred  to  the  committee  that  passed  on  the  experimental 

samjiles.  Upon  its  approval,  the  apparatus  is  ready  to 
be  sold  as  a  commercial  product  and  steps  are  taken  to 
issue  literature  describing  and  advertising  it.  Standard 

apparatus  is  usually  carried  in  stock.  Therefore  the  next 

step  is  to  place  the  newly  developed  apparatus  in  stock. 
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To  insure  economical  handling  of  orders  for  standard 
apparatus,  a  stock  specification  is  prepared.  Each  piece 
of  apparatus  and  part  thereof  is  given  a  style  number. 
Permanent  information  for  making  these  various  pieces 
is  filed  in  the  various  parts  of  the  shop  where  they  are 

manufactured  or  assembled.  The  sales  department  speci- 
fies the  minimum  number  of  completed  units  of  each  size 

and  type  that  should  be  carried  in  stock.  It  is  then  the 
function  of  the  production  department  to  see  that  the 
proper  number  of  units  are  available  in  stock  at  all  times. 
The  sales  department  is  to  see  that  the  stock  is  kept 
moving. 

During  the  period  of  development,  the  accounting  de- 
partment keeps  a  record  of  the  expenditures  on  the  vari- 

ous experimental  orders  and  orders  for  making  tools 
changeable  to  a  given  report.  As  soon  as  it  is  seen  that 

the  estimated  appropriation  will  be  overnm,  a  new  esti- 
mate for  the  completion  of  the  development  is  made  and 

a  recommendation  as  to  whether  or  not  to  complete  the 

development  with  reasons  is  made  by  the  apparatus  com- 
mittee for  approval  by  the  general  committee.  In  case 

it  becomes  necessary  to  change  the  scope  of  the  original 
report  submitted,  approval  by  the  board  of  governors  is 
necessary. 

To  carry  out  a  system  as  just  outlined  requires  lots  of 

time  and  often  delays  the  starting  of  a  proposed  develop- 
ment. A  long  period  of  time  is  required  to  actually  mar- 

ket the  new  or  improved  product.  But  a  system  of  this 
kind  insures  that  the  subject  is  analyzed  from  all  angles 
and  thus  eliminates  lots  of  expensive  blunders  that  may 
result  if  ideas  of  individuals  are  too  hastily  carried  out. 

Oppoipft^Eaaties  foip  Ci^ISmims  To 

Becoffiae  Eiagairaeeff'  Oififfic©rs 
By  W.  M.  Black* 

It  is  expected  that  the  next  examination  of  candi- 
dates from  civil  life  for  appointment  as  second  lieutenants 

in  the  Corps  of  Engineers,  U.  S.  A.,  will  be  held  on  or 
about  Jan.  29,  1917.  There  will  probably  be  about  30 
vacancies,  which  it  is  desired  to  fill  from  that  examina- 

tion. Candidates  to  take  this  examination  must  be  (a) 

unmarried,  (b)  between  21  and  29  years  of  age,  (c)  gradu- 
ates of  approved  technical  schools,  (d)  eligible  for  ap- 

pointment as  junior  engineer  in  the  Engineer  Bureau  of 
the  War  Department. 

It  is  believed  that  there  are  a  large  number  of  well- 
qualified  young  engineers  who  comply  with  the  conditions 
(a),  (b)  and  (c)  above  and  who  will  desire  to  take  this 
examination.  In  order  to  qualify  under  item  (d)  above, 
it  will  be  necessary  for  all  such  young  men,  who  are  not 

already  so  qualified,  to  take  the  Civil  Service  Commission's 
examination  for  junior  engineer,  civil,  to  be  held  at  nu- 

merous points  throughout  the  country  Oct.  11  and  12, 
1916.  The  Civil  Service  Commission  informs  me  that  the 
results  of  the  October  examination  will  be  determined 

in  ample  time  to  allow  the  successful  candidates  to  take 
the  War  Department  examination  for  second  lieutenant  on 
or  about  Jan.  29,  1917. 

Applications  from  persons  along  the  Atlantic  Coast  to 
take  the  examination  Oct.  11  and  12  should  be  submitted 
so  as  to  reach  the  United  States  Civil  Service  Commission, 

Washington,  D.  C,  at  the  very  latest  by  Oct.  8.    Eor  other 

♦Chief  of  Knglneers,  U.  S.  A. 

parts  of  the  country  applications  must  be  submitted 
earlier.  In  every  case  applications  should  be  submitted 
as  soon  as  possible  to  insure  the  receipt  of  the  approved 

application  at  the  place  of  examination  by  Oct.  11.  Ap- 
plication blanks  may  be  secured  by  addressing  the  Civil 

Service  Commission,  Washington,  D.  C,  or  by  addressing 

or  calling  upon  the  secretary  of  any  of  the  civil-service 
districts.  These  districts  with  their  headquarters  ar§  as 
follows : 
First     Boston,  Mass   Post  Office  Building 
Second      New  Yorlt,  N.  Y   Custom  House 
Tliird      Pliiladelpiiia,  Penn   Post  Office  Building 
Fourth      Washington,  D.  C. 
Fifth       Atlanta,    Ga   Post  Office  Building 
Sixth      Cincinnati,   Ohio   Post  Office  Building 
Seventli     Chicago,   111   Post  Office  Building 
Eighth      St.   Paul,   Minn   Post  Office  Building 
Ninth       St.  Louis,  Mo   Post  Office  Building 
Tenth      New  Orleans,  La   Custom  House 
Eleventh     Seattle,    Wash   Post  Office  Building 
Twelfth      San   Francisco,   Calif   Custom  House 

It  may  be  stated  that  while  the  examination  papers 
from  the  recent  examination  for  second  lieutenant,  held 
Aug.  21  to  25  of  this  year,  have  not  yet  been  completely 
marked,  a  preliminary  report  received  from  the  board 
marking  the  papers  shows  that  several  of  the  candidates 
will  probably  receive  marks  of  over  90  per  cent.,  from 
which  it  would  appear  that  the  examinations  are  not  too 
difficult  for  the  class  of  men  desired. 

CotiasaterSsore  ■wi^lk  Disappeaipiifii^ 

By  Jax  Spaandee 

The  counterbore  shown  in  the  illustration  was  used  to 

drill  holes  part  way  into  metal  strips.  As  the  holes  had 
to  be  spaced  accurately,  an  ordinary  flat  counterbore  could 
not  be  used.     We  made  one  with  a  %-in.  disappearing 

A  SPECIAL  FORM  OF  COUNTERBORE  WITH   DISAPPEAR- ING PILOT 

pilot  for  which  holes  had  to  be  drilled  of  the  same 

diameter  and  of  slightly  less  depth  than  the  large  flat- 
bottomed  holes.  The  tool  consists  of  a  body  A,  partly 

pierced  with  a  %-in.  and  partly  with  a  Vs-in.  hole  for 
the  small  diameter  of  the  disappearing  pilot  B.  The 

pilot  is  forced  down  by  the  wire  spring  shown  under 
the  screw  C. 

Efficacy  of  Hot  Lunches — It  is  claimed  that  the  falling  oft 

in  efficiency  shown  in  the  afternoon  by  laboring  men  is  due 

in  large  measure  to  eating  a  cold  lunch  at  noon.  For  this 
reason  some  contractors  are  beginning  to  experiment  with 

containers  designed  to  keep  hot  the  lunches  and  drinks  of 

their  men. — "Compressed  Air  Magazine." 
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'aMern,  Pipe  amid  SIhieett°Meil8il 
SIhiops  on  tllhie  "'"ProinnietLlhie^s' 

J)S 

By  Frank  A.  Stanley 

t^YNOPSIS — These  depatimenla  on  ihis  naval 
repair  ship  carry  the  usual  equipment  found  in 
similar  shops  ashore.  They  turn  out  tvoodivork  of 

all  kinds,  such  as  patterns,  cabinet  work,  wood  re- 

pairs, pipework  of  different  kinds  and  sheet-metal 
articles  in  a  great  variety.  The  equipment  is  all 

electrically  driven,  us  are  the  tools  in  the  machine 
shop  on  hoard. 

The  illustrations  herewith  show  two  departments  that 

were  only  mentioned  in  the  previous  articles  on  the 

mechanical  equipment  of  the  United  States  naval  repair 

possible  within  the  space  allowed  has  been  worked  out 

satisfactorily.  This  feature  is  of  particular  interest  in 

view  of  the  complication  of  pipes,  conduits,  steam  lines, 
water  mains  and  other  utilities  that  have  to  be  taken 

into  consideration  in  fitting  up  a  shop  of  this  kind,  in 
order  that  the  tools  shall  in  no  way  interfere  with  lines 
running  through  the  ship  as  a  whole. 

The  same  remarks  apply  to  the  department  in  Fig.  2 — 

the  pipe  and  sheet-metal  shop — which  is  also  shown,  so 
far  as  installation  of  equipment  goes,  in  the  plan.  Fig.  4, 

where,  as  indicated,  the  shop  occupies  one  of  the  galleries 

above  the  foundry.  This  sheet-metal  and  pipe  shop  has  in 

its  equipment  ]>ipo-threading   machines,  hydraulic   pipe 

FIG.  1.    A  GKNIORAL  VIlOW  OF  THE  W^OODWORKING  SHOP 

ship  "Prometheus."  These  photographs  give  a  good  idea 
of  the  arrangement  of  machinery  and  the  general  organ- 

ization of  the  departments  for  woodworking  and  for  sheet- 
metal  work. 

Figs.  1  and  3  are  general  views  in  the  woodworking 

shop,  where  all  kinds  of  woodwork,  cabinet  work,  furni- 
ture work,  pattern  making  and  the  like  are  carried  on. 

Fig.  4  is  a  plan  of  the  gallery  in  which  the  pattern  shop 
is  arranged.  As  will  be  seen  from  the  drawing,  the 

equipment  includes  speed  and  gap  lathes,  wood  trimmers, 

saw  bench,  jointer,  niortiser,  universal  woodworker,  band- 
saw,  grindstone  and  so  on.  These  machines,  like  all  the 

others  in  the  different  departments,  are  driven  by  indi- 
vidual motors. 

As  with  the  other  mechanical  equipment,  the  problem 
of  installing  the  machines  in  as  convenieut  a  luanner  as 

hand 
benders,    hydraulic    test   pumps    (motor    driven), 
shears,  hand  rolls  and  other  tools. 

It  will  be  obvious  from  these  illustrations  and  those 

in  previous  articles  about  the  same  ship  that  nearly  every- 

thing in  the  way  of  metal-working  and  woodworking  ma- 
chinery usually  found  ashore  for  factory  operations  ap- 

pears on  this  vessel.  It  is  certainly  a  novel  experience  to 
most  mechanics  to  visit  such  a  ship  and  see  the  activities 
carried  on  in  the  different  mechanical  branches  precisely 

as  they  would  be  in  the  jobbing  shops  with  which  such 
visitors  are  better  acquainted. 

The  facilities  on  this  vessel  for  pattern  making,  for 

molding,  for  forging,  for  machining,  for  fitting  and  erect- 

ing are  exactly  the'  same  as  they  would  be  in  any  first- 
class  jobbing  foundry  and  machine  shop.  The  great 

variety  of  wojk  that  comes  iiere  j!vuni- different  ships,. aa- 
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FIG.    2.    PIPE  AND  SHEET  METAL.  SHOP FIG.    S.     A   COIiXEK    OF    WOODWORKING   .SHOP 

well  as  from  the  repair  ship  itself,  gives  the  mechanics 
an  opportunity  to  handle  a  varied  line  of  work  (differing 
in  size  and  in  character)  hardly  to  be  found  in  any  general 
shop  ashore.  As  a  rule,  these  repair  undertakings  must 
be  put  through  in  a  hurry ;  and  frequently  they  have  to  be 
applied  to  some  piece  of  machinery  that  must  be  kept 
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running  a  good  share  of  the  time  or  to  some  apparatus 
that  is  in  an  almost  inaccessible  place,  but  which  to  the 

sea-going  mechanic  seems  easy  enough  after  his  experi- 
ence with  similar  work. 

It  is  after  all  a  matter  of  practice  and  experience.  Men 
accustomed  to  living  on  a  vessel  soon  get  accustomed 
to  working  on  it  and  doing  with  its  equipment  what  they 
have  formerly  done  with  fixed  equipment  in  shops  ashore. 
So  in  the  long  run  it  is  more  a  matter  of  getting  used 

to  the  "feel",  of  the  ship  and  to  the  principle  of  doing 

things  on  board,  frequently  while  the  vessel  is  under 
way.  The  actual  machines  and  fitting  processes  are  not 
of  themselves  strikingly  different  from  the  same  class 
of  work  coming  to  the  job  shop  ashore. 

'^. 

Faciic!i« SpBEadlle  Flsisage  ̂ 'ritSa  tKe 

By  W.  Buuh  Bennett 

An  interesting  use  for  the  electric  grinder  is  shown  in 

the  accompanying  skctc-h.  Tlie  portaljle  grinder  A  is 
mounted  on  the  table  D  ot  a,  vertical  miller  and  the  grind- 

ing wheel  C  is  used  to  face  off  the  fiange  of  the  spindle  B. 

USING  A  PORTABLE  ELECTRIC  GRINDER  FOR  FACING  ON 
THE   VERTICAL,  MILLER 

The  vertical  and  horizontal  feed  of  the  wheel  is  obtained 
with  tlie  table  control  on  tlie  machine.  And  of  course 

the  spindle  is  driven  while  being  ground.  This  method 
is  not  only  very  accurate,  but  also  rapid  and  handy  for 
the  average  shop. 



October  12,   1916 AMEEICAN    MACHINIST 
631 

*e  of  Fiamp  LeatlneFs 
Special  Correspondence 

i>y2\0F^IiS — Tlic  production  of  leather  parts  for 
machine  use  is  a  line  of  manufacture  with  which 
few  mechanics  are  acquainted.  For  this  reason 
and  because  of  the  importance  of  leather  parts 
themselves  this  article,  dealing  with  the  manufac- 

ture of  pump  leathers  as  produced  in  the  plant  of 

the  11'.  £•  B.  Douglas  Co.,  Middletown,  Conn.,  will 
be  of  ijitrresf. 

As  machinists  we  are  great  believers;  in  the  integrity 
of  metal  parts,  with  a  feeling  of  high  appreciation  for 
good  foundry  and  shop  work,  recognizing  the  advantages 

of  high-grade  workmanship  and  at  the  same  time  taking 

I 

FIG.  1.    PUMP-LEATHER  DEPARTMENT 

into  consideration  tlie  necessity  for  various  classes  of  fit.s 
for  different  parts,  according  to  the  character  of  the  work 
and  the  demands  of  the  service  in  wliich  the  equipment  is 
to  be  employed.  As  workers  of  metal  we  are  apt  to  belittle 

to  a  certain  extent  the  wood-handling  processes,  owing 
to  the  ease  with  which  such  materials  are  cut  and  shaped 
and,  further,  to  tlie  fact  that  ordinarily  any  attempt 
toward  holding  such  articles  to  exact  sizes  is  disregarded 
in  general  practice. 

Along  with  this  wo  maintain  a  similar  attitude  toward 
the  manufacture  of  objects  from  leather,  paper  and  other 
materials  worked  in  the  semiplastic  or  quite  plastic  con- 

dition, for  we  feel  that  in  the  usual  course  of  events  the 
shaping  of  such  work  is  more  a  matter  of  using  the  right 
kind  of  tools  than  of  exercising  any  great  ingenuity  in 
bringing  the  work  througli  to  definite  size,  because  the 
nature  of  the  material  allows  it  to  conform  more  or  less 

to  deviations  from  so-called  standard  dimensions,  thus 
making  allowances  automatically  for  what  in  the  metal- 
working  trade  would  be  considered  very  poor  workman- 

ship. We  have  at  the  same  time  to  acknowledge  that 
leather  plays  a  most  important  part  in  many  pieces  of 
machinery.  Coming  down  specifically  to  the  pump  propo- 

sition, here  is  a  mechanism  used  throughout  the  world 
in  some  form  or  other  for  first-aid  work  to  humanity. 

The  life  of  a  pump  leather  depends  upon  various  fac- 
tors :  In  the  first  place  the  better  the  material  from  which 

it  is  made  the  more  lasting  the  finished  leather;  the 
machining  conditions  under  which  it  is  cut  out  and  fin- 

ished are  important;  the  production  of  leather  cups  by 
what  is  really  a  drawing-up  process  analogous  to  the 
working  of  brass  and  other  sheet  metal  imposes  upon  the 
material  a  peculiar  set  of  conditions  that  may  be  con- 

trolled to  a  degree,  assuring  long  life  to  the  finished  cup, 
or  which  if  indifferently  attended  to, 
results  only  in  the  turning  out  of  an 
object  likely  to  give  dissatisfaction 
from  the  moment  of  application.  The 

Douglas  company  lias  an  extensive  de- 
partment devoted  exclusively  to  making 

cup  leathers,  valve  leathers,  air-cham- 
ber packing,  piston  leathers,  head 

packing,  coupling  packing  rings  and 
other  items  of  the  same  material.  All 

of  these  involve  in  their  respective 
forms  and  classes  certain  peculiar  kinds 
of  operations,  and  special  tools  of 
definite  character  have  been  developed 

to  carry  on  the  work  under  the  most 
satisfactory  conditions.  In  a  general 

way,  whatever  the  finished  article  is  to 
be — ^whether  a  flat  disk,  a  flat  valve 

or  a  cup — the  elementary  stages  in 
its  fabrication  are  usually  identical 
throughout  the  complete  list  of  shapes 

turned  out.  Fig.  1  represents  a  cor- 
ner in  the  cup-leather  department  and 

shows  in  the  immediate  foreground 
a  machine  for  shaving  the  leather 
to  desired  thickness,  this  being  the 

starting  point  in  the  making  of  the  cup  leather.  After 
this  shaving  of  the  material  to  thickness  the  work  is  cut 
out  to  the  desired  size  and  shape  by  the  punches  and  dies 
on  the  machine  seen  in  the  background,  where  a  punch 
is  shown  standing  on  the  table  of  the  press.  At  the  back 
of  the  press  are  cups,  washers,  packing  rings,  leather 

valves  and  the  like,  and  in  Fig.  2  are  shown  a  large  num- 
ber of  punches. 

These  tools  are  commonly  called  dinking  dies  and  are 
quite  like  appliances  used  for  cutting  out  similar  shapes 
from  paper  and  cloth.  The  cutting  edges  are  made  with  a 

keen  edge  and  a  sharp  taper,  and  the  devices  for  eject- 
ing both  blank  and  scrap  are  like  those  with  which  regu- 
lar punch-press  tools  are  equipped. 

These  dies  are  made  in  hundreds  of  sizes  and  in  scores 

of  patterns — some  plain  cylindrical  tools,  some  large  sec- 
tional tools,  some  for  merely  cutting  out  arcs  of  leather 

and  shaping  it  to  rings,  some  for  plain  washers,  some  for 
flat  valves,  and  so  on.  A  good  many  typical  jobs  are 
shown  on  the  bench  alongside  the  tools.    At  the  left-hand 
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end  of  the  bench  in  Fig.  2  arc  three  cylindrical  dies — a 
portion  of  the  equipment  for  forming  up  cut  leathers  in 
various  sizes.  These  cylinders,  which  may  be  considered 
as  drawing  dies,  are  about  1  ft.  in  length  and  are  simple 
castings  with  a  brass  sleeve  lining  inside. 

The  forming  operation  is  accomplished  in  the  pneu- 
matic press.  Fig.  3.  In  this  machine,  operated  by  air 

under  60  lb.  pressure,  the  work  is  pushed  down  to  a  steam- 
heated  die,  which  is  the  brass-lined  cylinder  just  referred 
to.  The  actual  die  surface  is  about  1  ft.  deep,  and  each 
cup  leather  as  pushed  and  formed  up  punches  the  ones 
below  it  down  through  the  bottom  of  the  die.  As  each 
cup  leather  has  to  travel  about  12  in.  in  passing  through 
the  die,  it  holds  the  working  size  all  the  way  down. 

There  is  a  steam-pipe  and  there  is  also  a  cold-water 
pipe  connection  at  the  rear  of  the  cylinder  in  which  the 
die  is  placed.  Before  beginning  operations,  the  workman 
gets  the  die  well  heated  with  live  steam,  wliich  is  turned 
into  the  casing  surrounding  the  brass-lined  die.  He  then 
puts  the  work  in  place,  a  round  disk  of  leather  with  an 
individual  die  or  punch  lying  on  top  of  the  leather  disk. 
This  arrangement  is  shown  in  the  photograph.  When 
the  air  is  turned  on,  the  plunger  begins  to  force  the  plug 
or  punch  and  the  work  down  into  the  die  valve.     Then 

If  the  die  or  sleeve  in  which  the  work  is  formed  get^ 
too  hot,  the  leather  is  likely  to  crack;  so  the  cold  water 
is  turned  on  when  the  operator  can  tell  by  a  touch  of 

the  hand  that  the  die  has  become  too  highly  heated.    How- 

pig.  2.  DIE.';  P'OR  I'l'MP  LEATHERS 

PIG.  3.  PNEUMATIC  PRESS  FOR  CUP  LEATHER 

another  blank  and  another  short  j)lug  are  placed  on  the 
die,  and  these  in  turn  are  forced  down.  There  are  thus 
always  a  dozen  or  more  cup  leathers  bging  pushed  down 
step  by  step  with  each  stroke.  It  is  common  practice  to 
put  two  of  these  individual  plugs  on  top  of  each  leather 
disk  in  order  to  pusli  down  each  cup  a  little  farther  at 
each  stroke  of  the  plunger  and  get  them  through  the  die 
quicker,  although  it  is  desirable  tliat  they  remain  in  the 
process  long  enough  to  be  kept  true  to  size. 

PIG.  4.    POWER  SCREWDRIVER  FOR  ASSEMBLING  BENCH 

ever,  it  is  just  as  important  that  the  die  should  not  get 
too  cold ;  for  if  it  does,  the  cup  leather  .will  wrinkle  in 

the  drawing-up  process  just  as  sheet  metal  will  wrinkle 
under  certain  conditions  when  not  properly  prevented 
by  the  contacting  surface  of  pressure  pads  between  punch 

and  die.  This  wrinkle,  which  appears  in  the  leather  sur- 
face, will  prevent  the  formation  of  a  good  cup,  as  the  cuji 

will  not  stay  shaped  properly,  but  instead  flares  out,  as 
shown  in  Fig.  5. 
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For  these  eup  leathers  a  good  grade  of  regular  hide  is 

used.  Before  the  workman  puts  the  disk  into  the  pneu- 
matic-press die,  lie  dips  the  leather  ilisk  into  a  pail  of 

cold  water  to  moisten  it,  but  does  not  let  it  soak.  It  is 
just  wet  enough  to  be  lubricated  in  carrying  down  through 
the  die,  but  not  soft  enough  to  tear  or  for  the  surface  to 
ruflle  up  under  the  pressure. 

This  drawing-up  of  cup  leathers  is  an  operation  re- 
quiring considerable  skill  and  judgment  on  the  part  of 

the  workman.  Certain  conditions  obtained  are  quite  sim- 
ilar to  the  drawing  up  of  metal.  While  there  is  probably 

no  appreciable  elongation  of  the  cup  as  formed  up,  there 
is  nevertheless  a  slight  compression  of  the  inner  corners 
of  the  work,  and  the  outer  surface  of  the  leather  is  cer- 

tainly stretched  materially  in  bending  it  up  around  the 
corner  of  the  punch  in  producing  the  exterior  of  the  cup. 

Inspection  of  a  cup  leather  with  a  wrinkled  surface 
shows  how  unsatisfactory  such  an  object  might  be  in 
service.  A  slight  wrinkle  in  the  forming  of  the  cup 
leathers  actually  produces  a  shallow  channel  in  the  outer 
surface  of  the  cup.  While  the  cup  material  is  flexible 
enough  to  take  care  of  a  certain  degree  of  irregularity,  it 
is  not  desirable  that  a   depression   or  crease   extending 

FIG. CUP   DISK  AND  LEATHERS 

forming  process. across  the  face  should  result  from  tliis 

It  is  really  up  to  the  skill  of  the  workman  to  see  that  he 
handles  his  blanks  and  tools  under  such  conditions  that 

the.se  wrinkles  are  not  likely  to  be  produced. 

A  view  of  the  cup-leather  department  of  the  Doug- 
las plant  is  given  in  Fig.  4,  which  represents  the 

work  bench  with  a  power  screwdriver  for  facilitating  the 

upright  with  the  projecting  arm  acting  on  a  sleeve  on  the 
screwdriver  spindle,  and  this  descending  movement  is 
produced  by  pressure  of  the  foot  treadle,  which  draws 
down  the  connection  to  the  screwdriver  upright.  Tiie 
hand  sleeves  are  operated  to  put  the  disk  on  the  brass 
valve,  then  to  adjust  the  .screw  to  position  on  the  screw- 
driver. 

By  William  C.  Glass 

The  Williams  system  of  "Master  Form"  gearing,  as 
described  by  Mr.  Trautschold  in  the  American  Machinist, 
on  page  353,  is  interesting  because  of  its  novelty.  From 
a  manufacturing  standpoint,  however,  its  value  may  have 
been  exaggerated.  Indeed,  the  article  does  not  state  that 
this  system  has  been  tried  out  under  actual  manufactur- 

ing conditions,  which  would  be  its  most  convincing 
recommendation. 

Mr.  Trautschold  admits  the  narrow  limits  of  the  sys- 
tem, and  in  addition  to  those  which  he  has  named  there 

are  others,  especially  for  machines  in  the  field  for  which 
repair  parts  must  be  carried  in  stock. 

Recognizing,  with  Mr.  Williams,  that  the  particular 
shape  of  the  teeth  is  nonessential,  provided  the  teeth  in 

the  mating  gear  are  conjugates  in  so  far  as  action  is  con- 
cerned, the  ideal  condition  would  be  to  have  the  teeth 

of  such  a  form  that  exactly  the  same  procedure  and  kind 
of  cutter  would  be  required  to  produce  both.  To  express 
a  concrete  case,  the  ideal  condition  would  l)e  to  have  the 
teeth  of  both  gears  of  a  pair  of  miters  identical. 

If,  then,  such  a  fonn  of  tooth  can  be  produced  with 

rotary  cutters,  say  for  example  commercial  bevel-  or  spur- 
gear  cutters,  on  an  automatic  machine  that  can  be  .«et  up 

by  an  ordinai-y  machinist,  the  improvements  claimed  for 
the  Williams  system  will  have  been  preserved  and  some  of 

the  objectionable  features  eliminated.  The  ideal  condi- 
tion will  have  been  realized. 

This  has  been  accomplished  in  such  a  simple  manner 
that  a  description  of  the  method  would  hardly  attract 

Fig.  1 Fig.  2 
FIff.  3 Fig.  4 

FIGS.   1  TO  4.    LAYOUT  A.N'D   METHOD  OF  CUTTING  PARALLEL-DEPTH  BEVEL  GEARS 

assembling  of  leathers  on  their  valve  plate,  the  two  parts  more  than  i)assing  notice.  The  proof  of  its  value,  how- 
being  secured  together  by  brass  screws.  The  stylo  of  the  ever,  is  that  huiulreds  of  gears  cut  out  by  this  method, 
screwdriver  is  apparent  from  the  photograph.  The  loca-  for  it  is  a  method  rather  than  a  system,  are  giving  excel- 
tion  of  the  screwdriver  is  secured  by  drawijig  down  the  lent  service  under  most  severe  tests.     These  gears  are 
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capable  of  exact  duplioation  in  large  quantities  without 

the  necessity  of  complicated  special  machinery. 

Up  to  this  time  they  have  been  cut  on  a  universal  gear 

cutter  requiring  only  two  settings  to  complete  a  gear, 

but  it  will  be  readily  apparent  after  a  careful  reading  of 

the  following  description  that  it  would  not  be  a  difficult 

undertaking  to  make  the  operation  fully  automatic. 

It  has  ])een  stated  by  a  good  authority  on  the  sub- 

ject that  the  milling  of  bevel  gears  is  now  practically 

a  thing  of  the  past.  To  add  that  it  never  was  a  thing 

of  the  present  would  be  equally  true,  on  account  of  the 

lack  of  reliable  data  on  the  subject.  The  purpose  of  this 

article  is  to  present  a  practical  method  of  designmg  and 

milling  bevel  gears  which  will  enable  the  small  shop  to 

produce  them  accurately  and  economically.  The  adva
n- 

tages and  benefits  of  such  a  method  are  too  obvious  to need  further  comment. 

Theory  will  have  no  part  in  the  explanation,  for  al- 

though "the  presence  of  errors  is  not  denied,  they  are 
so  slight  as  to  be  negligible  in  practice.     Furthermore, 

Known  W  =  Center  and  cut  angles,*  diametral  pitch; iV  =  Xo  teeth ; 

T  =  Thickness    of    cutter     at     a     depth    of 
1.157  .t 

diametral    pitch ' Wanted  2C  =  Diameter  of  setting  gage  ;t 
V  =  Set-over  angle ; 

IJ  =  Diameter  from  which  to  choose  cutter. 
T 

FIGS.    5    AND    6.     FINAL,   CUT    AND   TESTING   FIXTURE 

this  method  has  been  tried  out  under  actual  manufac- 

turing conditions,  and  hundreds  of  gears  cut  by  this 

process  are  giving  absolute  satisfaction. 

The  process  admits  of  two  general  designs,  which  are 

sufficient  to  meet  any  requirements:  (1)  The  stub-tooth 

form,  used  preferably  in  new  designs  on  account  of  its 

greater  strength;  (2)  the  standard-depth  form  for  gears 
to  mesh  with  others  cut  by  one  of  the  generating 

processes. 

The  process  is  not  limited  to  miter  gears  or  to  bevels 

with  shafts  at  90  deg.  The  rules  laid  down  in  the 

"American  Machinist  Gear  Book"  should  be  followed  as 

carefully  in  designing  gears  to  be  cut  by  this  process  as 
for  any  other. 

It  is  necessary  to  have  for  each  gear  a  gage  for 

setting  the  gear  cutter  and  a  thickness  gage  equal  to 

   for  obtaining  the  proper  depth  of  cut. 
diametral  pitch 

It  is  preferable  also  to  have  a  testing  fixture  for  trying 

the  gears  in  pairs.  This  fixture  may  be  universal  in 

design.  However,  when  large  quantities  of  a  given  gear 

are  to  be  made,  it  is  better  to  have  an  individual  test- 

ing fixture  for  each  pair,  with  master  gears  to  test  the 

quality  of  the  cutting. 

In  designing  the  gear  and  preparing  the  drawing  fol- 

low the  general  rules  in  the  "American  Machinist  Gear 
Book."  In  addition,  Fig.  1  gives  the  particular  data 

required  in  this  process.  In  Fig.  1,  X  represents  a  bevel 

gear  and  F  its  setting  gage.  For  the  stub-tooth  form 

use  a  standard  involute  spur-gear  cutter.  For  the  stand- 

ard-deptb  form  we  use  an  involute  bevel-gear  -cutter. 

C  = 

E 

2sin  -^ 

D  =  2R  tan  W 
T 

Sin  V  = 

2i? 

The  cutter  is  set  central  in  relation  to  and  in  line 

with  the  spindle  and  brought  to  the  gage,  as  shown  in 

Fig.  2.  The  cutter  is  drawn  back  (see  Fig.  3)  and  re- 

placed by  a  height  gage  that  is  centered  over  the  swiv- 
eling  stud  in  the  gear  cutter.     A  thickness  gage  equal 

to     lll^L^     in  thickness  =  B  is  placed  between 
diametral  pitch 

the  point  of  the  height  gage  and  the  gear  gage.  The 

slide  is  then  tipped  up  to  the  cut  angle  and  moved  out 

until  the  point  of  the  height  gage  is  brought  to  the 

corner  of  the  gage  Y,  as  shown  in  Fig.  4.  The  gear 

gage  Y  is  then  replaced  by  the  gear  blank  X.  The  slide 
is  next  turned  about  the  .swiveling  stud  the  amount  of 

the  set-over  angle  V  (see  Fig.  5)  and  a  cut  taken  around 

the  gear.  The  slide  is  then  set  over  the  opposite  side 

of  the  center  line  the  amount  of  the  set-over  angle  V 
and  a  final  cut  taken  around  the  gear. 

In  some  exceptional  cases,  however,  a  central  cut  may 

be  required  to  remove  points  of  metal  left  in  the  center 

Ijetween  the  cuts,  at  the  outside  of  the  gear.  Gears  cut 

in  this  way  will  not  require  filing  or  fitting,  as  they  are 

finished  wlien  they  leave  the  machine.  Fig.  6  shows  the 

regular  form  of  testing  fixture  with  the  testing  gages  Y 

and  Y'  in  place  instead  of  the  gears. 

Although  I  have  shown  and  described  the  process  in 

connection  with  a  universal  gear  cutter,  it  is  readily  ap- 

plicable to  the  ordinary  miller.  On  a  miller,  however, 
the  cutter  is  fi.xed  while  the  setting  is  accomplished  with 

the  gear  blank  held  in  the  index  head.  The  index  head 
should  be  mounted  on  a  block  arranged  to  swivel  on  a 

stud  set  into  one  of  the  T-slots  of  the  platen.  This 

block  should  be  provided  with  graduations  for  measur- 

ing the  set-over  angle,  and  a  clamping  device  to  secure  it 

to  the  platen  when  adjusted,  \\1ien  the  principles  and 

formulas  of  the  process  are  thoroughly  understood,  it 

rests  very  largely  with  the  individual  to  determine  for 

himself  how  best  to  apply  them  to  meet  his  particular 

requiremenrs  and  equipment. 

Frank  C.  Stevens  developed  this  interesting  and  valu- 
able process. 

•In  the  stub-tooth  form  W  is  the  center,  cut  and  face  an- 
gles. In  the  standard-depth  form  W  is  the  center  and  cut 

Sngles,  while  the  face  angle  is  formed  by  a  1  ne  Z.  Fig.  1.  from 
the  corner  of  the  gear  to  the  apex  of  the  pitch  cone  as  In  the regular  bevel   gear. 

tWhen  using  a  spur-prear  cutter,  T  may  be  obtained  from  a 
table  of  standard  chordal  thicknesses  of  cutters.  When  using 

a  bevel-gear  cutter,  the  cutter  itself  must  be  measured  to get  the  value  of  T. 

tThe  gage  point  may  be  at  or  inside  the  small  end  of  the 

gear. 
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'imMed. M^milioini^ 
Tlhe  Sprfiag^elldl  Modefl  II90S  Ses-vSce  Raiffle 

Staff  Correspondence 

iSI'A'O/'.S/jS — Tlii.'i  artirle  hcyhis  a  complete  de- 
scription of  the  manufacture  of  the  Kpring field 

rifle,  slioiving  each  operation  on  each  component 

part  and  illustrating  the  machines,  tooh,  jigs,  fix- 
tures and  prodnrtioii   methods. 

The  Springfield  riile,  knuwii  as  tlie  model  of  1!)0;5,  ha>: 
a  bore  of  0.30  in.  and  uses  a  ball  cartridge  weighing 

395.5  grains.     The  bullet  weighs   150  grains,  and  the 

is  0.004  in.  deep.  The  total  length  of  the  gun  is  43.212 
in.  without  the  bayonet,  and  its  total  weight,  also  without 

bayonet,  is  8.69  lb.  The  weights  of  the  various  parts 

are  given  in  Table  1. 
There  are  93  component  parts  in  this  rifle.  These  are 

illustrated  on  the  board  in  Fig.  1.  The  names  are  listed 

under  Fig.  8,  which  sliows  the  important  parts  by  number. 
Thus  the  action  of  the  rifle  is  evident,  all  details  being 

made  clear  by  a  reference  to  the  various  parts. 

Before  taking  up  the  manufacture  of  the  rifle,  it  seems 
liest  to  show  exactly  the  kind  of  material  selected  for  the 
various  parts.  The  steel  used  is  divided  into  seven 

classes — A,  B,  C,  D,  E,  also  music  wire  and  screw  stock 

FIG.   1.    .SAMPLE  BOARD,   SHOWING  VARIOUS  PARTS   OF    SPRINGFIELD    MODEL    1903    SERVICE    RIFLE 

weight  of  the  powder  charge  is  about  50  grains.  This 
gives  an  initial  velocity  of  2,700  ft.  per  sec.  The  total 

length  of  the  barrel  proper  is  24.00G  in.,  the  bullet  trav- 
eling 21.097  in.  in  the  barrel.  There  are  four  right-hand 

rifling  grooves  with  a  uniform  twist  of  one  turn  in  10  in. 

The  width  of  the  grooves  is  0.17(57  in.,  three  times  the 

width  of  the  lands,  which  are  0.0589  in.    The  rifle  groove 

of  commercial  grade.  The  two  latter  require  no  physical 

tests.  Classes  A,  B  and  C  are  simply  carbon  steel  to  be 

made  by  the  opeiihearth  or  crucible  process.  Classes  D 
iind  E  are  also  carbon  steel  and  may  he  produced  by 

cither  the  openhearth  or  the  Bessemer  process.  The 

))hysical  requirements  and  the  chemical  composition  are 

given  in  full  detail  in  Tables  2  and  3. 



636 A  lAI  E  R  I  C  A  N     MACHINIST VoL  45,  No.  15 

The  requirements  for  materials 
which  are  to  be  used  for  rifle  parts 
are  such  as  to  insure  dependability 

without  calling  for  the  fulfillment  of 

impossible  conditions.  The  necessity 

for  machinability  tests  and  the  re- 
jection of  material  which  does  not 

meet  such  requirements  even  if  physi- 
cal and  chemical  analyses  are  met,  is 

apparent. 
Steel  of  all  classes  must  machine 

freely  for  its  grade  in  the  ordinary 

operations  of  manufacture.  This  is 

determined  by  taking  samples  from 

each  lot  and  putting  them  through 

the  different  manufacturing  proc- 
esses. In  order  to  be  accepted  the 

stock  must  be  worked  with  the  reg- 
ular tools  and  at  the  piecework  price 

in  force.  The  allowance  for  rejec- 
tion for  various  classes  is  as  follows: 

ALLOWANCES  FOR  SEAMS  OR  OTHER 
DEFECTS 

Class  A  I  J  of  1  per  cent,  of  the  number  of  pieces 
Class  a  j       niachined  in  the  worlcins  test 
Class  C  1  ,    ̂   u        .     • 
Class  D  1  1  per  cent,  of  the  number  of  pieces  ma- Class  E  J       chined  in  the  working  test 

The  chemical  composition  con- 
tained in  Table  3  is  based  upon  the 

analyses  of  steels  that  have  been 

found  satisfactory  in  both  the  phy- 
sical and  working  tests  and  is  for 

information  only.  The  contractor 

may  vary  the  proportion  of  carbon, 

manganese  and  silicon,  but  the  max- 
imum limits  given  for  manganese, 

sulphur  and  phosphorus  must  not  be 
exceeded,  and  Class  C  steel  must  not 
contain  more  than  0.35  carbon.  No 
nickel  or  other  alloys  shall  be  used 
in  any  of  the  grades. 

Steel  of  all  classes  must  be  free 

from  checks,  heavy  scale  and  hard 
spots.  All  steel  will  be  delivered 
unannealed,  in  lengths  not  exceed- 

ing 12  ft.  and  without  any  heat-treat- 
ment, unless  otherwise  specified.  The 

sizes  and  classes  of  steel  used  for  vari- 

ous parts  are  shown  in  Table  3-A. 

Instkuctions    for    Axnealing 
Components 

In  general,  all  forgings  of  the  com- 
ponents of  the  arms  manufactured  at 

this  armory  and  all  forgings  for 
other  ordnance  establishments  will  be 

packed  in  charcoal,  lime  or  suitable 
material  and  annealed  before  being 

■    transferred  from  the  forge  shop. 

Except  in  special  cases,  all  anneal- 
ing will  be  done  in  annealing  pots  of 

appropriate  size.  One  fire  end  will 
be  inserted  in  the  center  of  the  an- 

nealing pot  nearest  the  middle  of  the 
furnace  and  one  in  the  furnace  out- 

side of  but  near  the  annealing  pots. 

25,Cuioff  Spindle   i    .-S&v 

i  :?? 81.  SlcevF'Loci<  spring--,  '■    'Xuloff 

rftec 

r-tfector 

^--rttnKlor  eO,Sllde onc/_  _M.SII*<ap    65^Wndage 

1      Collar  Slidp  Cap   '\ '         Scrett         '   '  Scren 
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FIG.  2.    SECTIONS   OF    SPRINGFIELD    MODEL    1903     SERVICE     RIFLE     WITH 

PARTS  NUMBERED  FOR  IDENTIFICATION 

UNITED  STATES  RIFLE 

CaUber  0 .  30— Model  of  1903 
Rear  Sight  (Continued): 

01  Slide  binding  screw 62  slide  cap 

63  Slide-cap  pin 

64  Slide-cap  screw 
65  Windage  screw 
66  Windage-screw  collar 
67  Windage-screw  knob 
68  Windage-screw  pin 
69  Windage-screw  spring 

70  Receiver 

Safety  Lock; 
71  Safety-lock  plunger 
72  Safety-lock  spindle 
73  Safety-lock  spring 
74  Safety-lock  thumb  piece 
75  Sear 76  Sear  pin 
77  Sear  spring 

Sleeve: 78  Sleeve      , 

79  Sleeve  lock 
80  Sleeve-lock  pin 
81  Sleeve-lock  spfing 

82  Stacking  swivel 
83  Stacking-swivel  screw 84  Stock 
85  St(3ck  screw 
86  Stock-screw  nut 87  Striker 
88  Trigger 
Stt  Trigger  pin 

90  Uppci  band 
91  X'pper-band  screw 

Barrel: Firing  Pin: 
1  Barrel 30  Cocking  piece 
2  Base  pin 31  Firing-pin  rod 
3  Base  spline 
4  Fixetl  base 32  Firing-pin  sleeve 

33  Floor  plate 
5  Fixed  stud 34  Floor-plate  catch 
6  Stud  pin 35  Floor-plate  pin 

Bolt: 
7  Bolt 

36  Floor-plate  spring 
37  Follower 

8  Extractor  collar Front  Sight: Bolt  Stop: 
9  Bolt-stop  pin 

10  Bolt-stop  spring 
38  Front  sight 
39  Front-sight  pin 
40  Front-sight  screw 

Butt  Plate: 
11  Butt  plate 42  Guard 
12  Butt-plate  cap 43  Guard-screw  bushing 
13  Butt-plate  pin 44  Guard  screw,  front 
11  Butt-plate  screw,  large 45  Guard  screw,  rear 
15  Butt-plate  screw,  small 46  Hand  guard 
16  Butt-plate  spring 47  Hand-guard  clips  (2) 
17  Butt-plate  spring  screw 48  I^ower  band 

Butt  Swivel: 49  Lower-band  screw 
18  Butt  swivel 50  Lower-band  spring 
19  Butt-swivel  pin 51  Lower-band  swivel 
20  Butt-swivel  plate 52  Magazine  spring 
21  Butt-swivel  screws  (2) 53  Mainspring 

Cutoff: 22  Cutoff Rear  Sight: 

23  Cutoff  plunger ,54  Base  spring 
24  Cutoff  screw 55  Drift  slide,  0  05  peep 
25  Cutoff  spindle 56  Drift-slide  pin 
20  Cutoff  spring ,57  Joint  pin 
27  Ejector .58  Ix^af 
28  Ejector  pin 59  Movable  base 
29  Extractor 60  Slide 
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The  Leeds  &  Nort.hrup  8-point  reoording  pyrome(?3r  These  iiistrut-tioiis  have  since  been  amended  to  author- 
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FIG.    9.     SECTIONS  OF  SPRINGFIELD  MODEL.  1903    RIFLE  BARREL,  SHOWING  WORKING  LIMITS  AND  DIMENSIONS 

ivill  be  used  in  annealing  carbon-steel  components  of  the 
various  classes  used  at  this  armory: 

Components  of  Steel  Deg.  C. 
Class  A    800 
C:a8s  B    800 
Class  C    820 
Class  D    850 
Class  E    880 

The  fuel  will  be  shut  off  from  the  annealing  furnace 

gradually  as  the  temperature  approaches  the  prescribed 
annealing  temperature,  so  as  to  prevent  heating  beyond 
that  point. 

TABLE  1.     FINISHED  WEIGHTS  OF  PARTS  OF  THE  SPRINGFIELD 
MODEL  1903  SERVICE  RIFLE 

Lb. 

Barrel    2,79 
Barrel,  with  rear-sight  base  and  front-sight  stud    3.00 
Butt  plate    0.26 
Receiver    0 .  98 

Bolt  mechanism ._    1 .  00 
Magazine  and  trigger  i^ard    0.44 
Magazine  mechanism,  including  floor  plate. ,.    0. 17 
Bayonet    1-90 
Stock    1  58 
Hand  guard   ,.    0.13 
Front  and  rear  bands,  including  swivels    0.2o 
Rear  sight,  not  including  base    0.20 
Total  weight  of  metal  parts    7 .  30 
r  lilcr  and  thong  case   .; .  .    0. 19 
Total  weight  of  arm,  including  oiler  and  thong  case,  with  bayonet    9.69 
Totai  weight  of  arm,  including  oiler  and  thong  case,  without  bayonet.. .  .  8.69 
'.Vcight  to  compress  mainspring          16  to  18 
■"."rigger  pull  (measured  at  middle  point  of  bow  of  trigger)    3  to    4i 

The  forgings  of  the  rifle  barrel,  it  must  be  stated, 
•vo  exceptions  to  the  foregoing  general  rule.  These 
Toro-ings  will  be  packed  in  lime  and  allowed  to  cool  slowly 
I'-om  the  residual  heat  after  forging. 

The  classes  of  steel  used  in  the  forgings  of  the  prin- 
cipal components  manufactured  in  the  forge  shop  at  this 

armory  as  shown  in  Table  4,  in  which  the  grade  of  steel 

required  is  indicated  after  the  name  of  the  component, 
designation  being  by  letter. 

pots,  when  on  account  of  lai'k  of  furnace  capacity  it  is 
not  practicable  to  anneal  all  components  in  pots.  The 
annealing  temperatures,  however,  remain  the  same  in  all 
cases. 

TABLE  2. PHYSICAL  REQUIREMENTS  CALLED   FOR  IN  VARIOUS 
GRADES  OF  STEEL 

'  Class  Tensile  Strength, 

Lb.  per  Sq.In. 
A  110,000 
B  90,000 
C  75,000 
D  65,000 
E  40,000 

   Mininmm  Physical  Qualities  - 
Elastic  Limit,  Elongation, 
Lb.  per  Sq.In.  % 

75,000  20 
60,000  15 
50,000  25 
40,000  23 
25,000  33 

Physical  Tests 

Contraction  of 

Area,  % 

45 
20 
50 
40 
55 

Class  A — Barrel  steel;  From  each  lot  of  Class  .\  steel  submitted  at  any  time 

for  test,  there  shall  be  taken  a  sample  of  not  less  than  300  lb.  from  each  heat  com- 
posing the  lot  submitted.  When  this  sample  is  received,  it  will  be  cut  up  into 

barrel  billets,  heated  to  a  temperature  of  not  less  than  725  deg.  C.  ( 1,337  deg.  F  ) 
and  rolled  into  rifle-barrel  blanks  according  to  the  prescribed  methods  in  use 
Inmiediately  after  roiling,  the  barrel  blanks  will  lie  placed  in  dry.  warm,  slaked 
lime  to  cool.  When  cool,  at  least  five  barrel  blanks  will  be  selected  at  random 

and  test  specimens  cut  from  the  large  end  of  the  barrel  blanks  so  selected.  If 

these  specimens  pass  the  physical  test,  the  remaining  barrel  blanks  will  be  sub- 
mitted to  the  working  and  high-pressure  tests.  When  a  lot  of  steel  represented 

i)y  an  accepted  sample  as  described  above  is  received,  one  test  specimen  for  each 
4,000  lb.  shall  be  selected  and  similarly  tested,  in  order  to  determine  whether  the sample  tested  actually  represents  the  lot  received.  ,      ,      .       , 

Cln.sses  B,  C,  D  and  E — Steel:  From  each  heat  of  steel  subnntted  at  any  one 
time  for  test,  one  test  specimen  for  each  4,000  lb.  of  each  size  shall  be  selected; 
and  in  case  of  unannealed  stock  these  specimens  shall,  before  machining,  be 

thoroughly  annealed  from  a  temperature  of  10  to  20  deg.  C.  (50  to  68  deg  F.) 

above  the  lowest  absorption  jmint  for  the  specimen  tested.  The  absorption 

point  and  physical  qualities  shall  be  determined  by  the  Ordnance  Department 

The  specimens  for  phvsical  test  shall  have  a  length  of  stem  2  in.,  and  the  dm- 
nicter  of  the  stem  shall  be  0  .tO,')  in.  wherever  the  size  of  the  stock  permits.  In 

all  other  cases  the  diameter  of  the  stem  shall  he  the  maiinmni  obtainable,  except 

that  for  material  having  a  cross-section  of  less  than  0  05  sq  in.  no  physical  lest 

will  be  required.  In  testing  a  specimen  as  indicated  above,  if  it  fails  in  any  of 

the  requirements  the  contractor  may  submit  three  specimens  to  represent  the 

steel  being  tested,  all  of  which  must  fulfill  requirements.  .\11  cipcnses  invc  Ived 

in  making  the  physical  tests  shall  be  borne  by  the  eontractot. 

TABLE  3.     CHEMICAL  COMPOSITION 

Phos- 

"•lass 

Carbon 
Manganese 

.Sil 

con 

Sulphur 

phorus 

Min. Max. Min. Max. 
Min. Max 

Not  more  than \ 0  .W 0.60 

1  00 1.29 0  15 
0-25 

0  06 

0  08 

B 
0  05 

1.10 

0.25 
0.40 

0  15 0  20 
0  022 

0  019 
C 0  30 

0  .35 

1  30 

0  05 

0  10 0  06 

0  06 

D 0  10 
0  30 

0  30 

0  02 0  15 

0  12 

0  15 

E 
0.04 

0  08 

0  50 

0  05 

0  12 0  15 
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In  describing  the  making  of  the  barrel  and  other  im- 
portant parts  of  the  Springfield  rifle  all  the  principal 

operations  will  be  shown  in  detail,  minor  operations  being 
briefly  described.  It  will  be  noticed  that  the  operation 
numbers.  Table  5,  do  not  follow  in  alphabetical  or  numeri- 

cal order,  owing  to  the  fact  that  it  has  been  found  advisable 

to  change  the  sequence  of  operations  since  these  designa- 
tions were  established.  It  has  been  found  best  to  retain 

these  symbols  in  order  to  avoid  confusion  both  on  the 
part  of  those  who  are  now  engaged  in  this  work  and  those 
who  may  possibly  take  it  up  at  some  later  date. 

TABLE  3-A.    SIZES  OF  STOCK  FOR  RIFLE  COMPONENTS 

Class  A: 
Barrel,  1.35  in.  round  in  12-ft.  lengths 

Class  B: 
For  extractor,  0.33  in.  square 
For  lower-band  swivel,  0.47  in.  round 

Class  C: 
Bolt,  0.89x0  70  in.  rectangular,  length  in  multiples  of  7i  in. 
Receiver,  Ijxll  in.  rectangular,  length  in  multiples  of  15  in. 

Class  D: 
Sear,   follower,  stacking  swivel,  safety-lock  thumb  piece,  movable  stud  and 

leaf,  0.47  in.  round 
Floor  plate,  0 .  52  in.  round 
Rear-sight  movable  base,  0  60  in.  round 
Rear-sight  fixed  base,  1 .4  in.  round 
Ejector,  sleeve  lock  and  slide  cap,  0.26  in.  square 
Floor-plate  catch  and  slide,  0 .  30  in.  square 
Extractor  collar  and  butt  swivel  plate,  0.40  in.  square 
Cocking  piece,  0 .  56  in.  square 
Sleeve  and  fixed  Btud,  0 .  80  in.  square 
Butt-plate  cap,  0.48x0.28  in.  rectangular 
Trigger,  0.50x0.30  in.  rectangular 
Cutoff,  0  60x0.  50  in.  rectangular 
Lower  band,  0  68x0.38  in.  rectangular 
Butt  plate,  0  88x0.48  in.  rectangular 
Guard,  UxlA  in.  rectangular 
Sight  cover,  0  055  in.  thick,  31  in.  wide  by  48  in.  long.     This  stock  must  be 

annealed,  smooth,  uniform  in  thickness  and  capable  of  being  bent  double, 
cold,  without  cracking 

Class  E: 
Upper  band,  1.4  in.  round 

Screw  Stock: 

This  wire  must  be  soft,  bright,  straight,  free  from  kinks  and  capable  of  being 
easily  worked  in  automatic  machines.  Wire  to  be  shipped  in  boxes.  No 
physical  tests  required.  , 

For 

Dropper   '   

Screwdriver  rivet,  bright,  soft  rivet  steel,  capable  of 
being  headed  twice  its  diameter,  without  splitting 

Cutoff  spindle   

Ejector  pin   

Bayonet-grip  screw  and  safety-lock  spindle     

Lower-band  screw,  stacking-swivel  .screw  and  upper- 
band  screw   

Diameter, 
In. 

I      0.057    \ 
1.  ±0.001    ] 

Tjcngth, 

Ft. 
10 

Stock  screw .  .  .-   

Guard-screw    bushing,    windage-screw    collar    and 
stock-screw  nut   

Butt-plate  screw,  large   

For 

Firing-pin  rod 

Striker   

0.190 
H-O.OOl 
0.229 

—0  002 

0  245 —0.001 

0.254 

+0.001 0  275 —0.001 

0  325 

+0.002 
0  331 

\  ±0.002 

/       0.46 1  ±0.001 
Diameter, 

In. /      0.290  \ 1  —0.002  / 

/       0.42  1 \  =t0.001  / 

10 
10 

10 
10 

10 

10 

10 

10 

Length, 
Ft.       In. 

10       1 

There  are  many  details  in  connection  with  work  of 
this  kind  which  it  is  impossible  to  describe  or  illustrate 

ISO  that  the  work  can  be  exactly  duplica
ted  by  inexperi- 

enced men.  We  shall,  however,  as  far  as  possible,  point 
out  the  little  kinks  and  devices  which  have  been  developed 
through  long  years  of  experience,  in  the  belief  that  they 
will  be  found  worthy  of  careful  consideration. 

One  of  the  noticeable  features  of  the  work  at  the 

Springfield  arsenal  is  the  extremely  smooth  reaming  of 
all  essential  holes.  One  instance  of  this  is  the  use  of  what 

is  known  as  a  "scrape  reamer,"  in  which  the  teeth  have 
no  cutting  rake,  but  as  the  name  implies,  scrape  the  last 
thousandth  of  metal  from  the  bore.  The  same  is  true 
of  the  rifling  cutters,  which  have  been  found  more  sat- 

isfactory for  shop  use  than  those  of  the  hook  type. 

The  details  of  the  rifle  barrel  are  illustrated  in  Fig.  9. 
This  makes  it  unnecessary  to  show  the  dimensions  of  the 
barrel  gages.  They  will  for  the  most  part  be  presented 
in  outline  only,  so  as  to  indicate  the  form  of  gages  used, 
the  dimensions  being  obtainable  from  the  barrel  itself. 
Fig.  9.  Some  of  the  special  gages  will  be  shown  in  full 
detail  in  their  proper  place. 

TABLE  4.     CLASSES  OF  STEEL  FOR  FORCINGS 
Bayonet 

Class               Component  Class 
Bayonet  guard        D 

Component 
Bayonet        B 
Bayonet  catch        D Bayonet-scabbard  catch       D 

Rifle 
Barrel    A 
Base  spring    B 
Bolt   ;  c 
Bolt  stop  spring    B 
Butt-plate    D 
Butt-plate  cap    D 
Butt-plate  cap  spring    B 
Fixed  base    D 
Fixed  stud    D 
Floor  plate    D 
Floor-plate  catch    D 

Follower   ■.  D Front  sight    B 
Front-sight  cover    D 
G  uard    D 
Leaf    D 
Lower  band    D 

.  Lower-band  spring    B 
Lower-band  swivel    B 
Magazine  spring    B 

Movable  base    D 
Movable  stud    D 

■  Receiver    C 
Safety-lock  thumb  piece    D 
Butt-swivel  plate    D 
Cocking  piece    D 
Cutoff    D 
Drift  slide    D 
Ejector    D 
Extractor    B 
Extractor  collar    D 
Sear    D 
Sleeve    D 
Sleeve  lock    D 
Slide    D 
Slide  cap       D 
Stacking  swivel    D 
Trigger    D 
Upper  band    E 
Hand-guard  clips    B 

Bearing  in  mind  that  the  important  part  of  the  rifle 
barrel  is  the  bore,  the  reason  for  straightening  and  finish- 
turning  the  barrel  after  it  has  been  bored  and  reamed 
will  be  apparent. 

The  working  point  of  the  barrel  is  the  bore,  and  in 

connection  with  this  are  the  two  "spots"  left  on,  the  out- 
side for  chucking  in  the  skiving,  operation  21. 

TABLE    5.    OPERATIONS   ON  RIFLE   BARREL 

Operation 
O  Cutting   bars  from   stock A  Heating 

B  Rolling   from  billet C  Catching 

D  Straightening   under   hammer  and   sawing  to  length E  Annealing 

6  Milling  to  working  length  for  turning 
6-A  Stamping   lot   number  to   show   maker 

2  Centering   on    lathe   ends 
1  Straightening  outside 
8  Spotting    muzzle,    turning    to    working    size 
9  Turning  outside  rough 

9-A     Stamping,    repetition   of   6-A,   which   has   been   removed 
by    turning. 

5      Drilling    bore    0.293    in.    in   diameter 
7  Reaming  to  0.295  in.  in  diameter 
19  Chambering  to  remove   stock  to  working  size 
13  Straightening  the  bore  when  necessary 
20  Turning  spots   for  holding  barrel    for  operation   21 
21  Skiving   with   form   cutter  at   both   ends 
11  Finish-turn    outside 
12  Filing  outside  to  gage 11 -A      Stamping 

24  Milling  muzzle  to  working  length 
32  Filing   butt  and  tenon 
33  Finishing   butt-tenon-shoulder  neck  and   reaming   rear 

end  of  chamber  for  threading-machine  center 
34  Cutting    thread    for    receiver    and    marking    for    draw 
23     Milling  front-sight  spline 

39^4  Stamping  shell  and  flame.  S.  A.  and  year  on  barrel 
17  Reaming  to  0.298   in.   in  diameter 
26  Reaming  to  0.300  in.  in  diameter 
25  Straightening   bore 
27  Rifling    bore 
28  Burring  thread  and  shoulder 
35  Cutting  chamber  ramp 
36  Chambering   to  finish 

36-A  Burring  chamber  corner 
37  Hand-milling  extractor  cut 

37-A  Burring   extractor  cut 
38  Rounding    lips    of   muzzle    to   finish    length   and    shape 

38'^  Hand-milling  seat  for  fixed  stud  and  front  sight 
39  Filing  muzzle 
40  Assembling  rear-sight  fixed  base  and  front-sight  fixed 

stud  to  barrel 
41  Drilling    and     reaming     front     sight,     fixed     stud     and 

barrel    for   securing  pin 
42  Drilling  and   reaming  rear-sight  fixed  base  and  barrel 

for  securing  pin 

43  Pinning    front-sight    fixed    stud    and    rear-sight    fixed 
base  to  barrel 

44  Drilling  rear-sight   spline  pin   hole   in   base  and   barrel 
45  Assembling    and    driving    rear-sight    fixed-base    spline 

pin 

46  Grinding  and   polishing  ends  of  securing  pin 
47  Browning  barrel 
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OPERATION  O.  CUTTING  BLANKS  FROM  BAR 

Transformation — Fig.  10.  Machine  Used — Hilles  No.  2  stock 
Bhears,  belt  drive.  Number  of  Operators  per  Machine — One. 
Number  of  Cut.? — One.  Coolant — None.  Gages — .Stop  on  ma- 

chine. Production — 250  billets  per  hr.  Note — Size  ot  stock 
1.35;  crucible  steel  used;  length  of  bars,  ISVt  in.;  work  pushed 
to  a  stop. 

OPERATION  A.    HEATING   THE   RIFLE  BARRELS 
FOR   ROLLING 

Number  of  Operators — Two,  one  roller  and  one  catcher; 
these  can  be  doubled  for  increased  production.  Description 
of  Operation — Rolling  general  outline  ot  barrel  from  blllej 
13 V4  in.  long  to  2.5  or  25V'  in.;  the  billets  are  preheated  to 
about  550  deg.  C.  (1,025  deg.  F.).  then  to  741  deg.  C.  (1,364 
deg.  F.).  Apparatus  and  Equipment  Used — Gilbert  &  Barker 
oil  furnaces;  use  air  at  13  to  15  lb.  pressure;  furnaces  about 

OPERATION  D-1.  SAWING  ENDS  OF  BARRELS  TO 
ROUGH  LENGTH 

Transformation — Fig.  15.  Machine  Used — Special  double- 
ended  saw,  Fig.  16.  Number  of  Operators  per  Machine — Same 
as  operations  C  and  D;  a  suboperation  of  D.  Work-Holding 
Device — Special  clamp.  Fig.  16.  Tool-Holding  Devices — Saws 
on  arbor.  Cutting  Tools — Special  saws  of  tool  steel  %  in. 
thick  by  18  in.  in  diameter  (see  Fig.  16).  Number  of  Cuts — 
One  at  each  end.  Cut  Data — Saws  run  1,500  r.p.m.  Coolant — 
None.  Average  Life  of  Tool  Between  Grindings — 600  barrels. 
Special  Fixtures — None.  Gages — None.  Production — Same  as 
rolling  barrels. 

OPERATION    E.    ANNEALING    RIFLE    BARRELS   IN 
DRY  LIME 

Number  of  Operators — Operator  C  anneals.  Description  of 
Operation — After  cutting  oft  ends,  barrels  are  placed  in  dry 
lime  in  the  truck  boxes.  Fig.  17.  and  allowed  to  cool.  Appar- 

atus and  Equipment  Used — Boiler-iron  boxes  16x47x16  in.  deep. 
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3  ft.  square.  Gages — Leeds  c&  Northrup  pyrometer.  Produc- 
tion— Present  capacity,  40  per  hr. ;  300  per  day  with  two  men; 

four  men,  600  per  day. 

OPERATIONS  B  AND  C.    ROLLING  THE  BARRELS 

Transformation — Fig.  11.  Number  of  Operators — Two  or 
four  men  to  a  machine.  Description  of  Operation — The  first 
operator  takes  blanks  from  the  second  furnace  and  passes 
them  between  the  rollers;  the  second  operator  catches  bars 
and  passes  them  back  over  the  rolls  to  the  first  operator  (this 
is  operation  C.  Apparatus  and  Equipment  Used — A  machine, 
modified  tvpe  of  Farrel  Foundry  and  Machine  Co.;  rolls  made 
at  arsenal  (see  appendix);  rolls  will  last  from  15.000  to  20,000 
barrels  (Fig.  12);  the  rolls  are  18  in.  in  diameter  by  31  in.  long 
and  are  provided  with  11  grooves;  the  barrel  passes  through 
the  last  groove  twice:  this  rolls  the  barrel  from  25  to  25 ',4  in. 
long.  Gages — Plain  snap  gages.  Production — 40  per  hr.  for two  men. 

OPERATION   D.    STRAIGHTENING   BARRELS  UNDER 
DROP  HAMMER 

Transformation — Fig.  13.  Number  ot  Operators — Same 
operator  who  "catches"  barrel  straightens  and  saw^s  ends  in 
suboperation  D-1.  Description  of  Operation — Barrels  come 
from  the  rolls  and  arc  straightened  under  drop  hammer  at 
same  heat;  usually  takes  six  blows.  Apparatus  and  Equip- 

ment Used — 400-ib.  Bement  drop  hammer  (see  Figs.  4  and  14). 
Gages — None.     Production — Same  as  barrel   rolling. 

mounted  on  three  S-in.  wheels  so  that  barrels  can  be  moved 
to  any  desired  point  (see  Fig.  17).  Gages — None.  Production — Same  as  operations  B.  C  and  D. 

OPERATION  6.    MILLING  BOTH  ENDS  TO  24  iV   IN. 
Transformation — Fig.  IS.  Machine  L^sed — Lincoln  type 

miller.  Number  of  Machines  per  Operator — Two.  Work- 
Holding  Devices — Special  clamps.  Fig.  19,  hold  two  barrels 
side  bv  side,  one  butt  and  one  muzzle  at  each  end.  Tool- 
Holding  Device — Standard  cutter  arbor.  Cutting  Tool — 6-in. 
side-milling  cutter.  Fig.  19.  Number  ot  Cuts — Two.  Cut 
Data — Spindle  speed,  125  r.p.m.;  hand  feed,  about  %  in.  per 
min.  Coolant — Triumph  cutting  oil.  Average  Life  of  Tool 
Between  Grindings — 600  barrels.  Special  Fixture — None. 
Gages — Length  gage  (see  Fig.  20).  Production — 90  per  hr., two  machines. 

OPERATION   6-A.    STAMPING   THE   LOT   NUMBER  ON 
BARREL 

Number  of  Operators — One.  Description  of  Operation — 
This  stamps  the  lot  number  on  the  butt  end  of  the  barrel  in 
order  to  identify  the  maker  of  the  steel.  Apparatus  and 
Equipment  Used — Bench,  hand  stamp  and  hammer.  Gages — 
None.     Production — 200  per  hr.  per  man. 

OPERATION  2.    CENTERING 

Transformation — Fig.  21.  Machine  Used^ — Whiten  two- 
splndle  centering  machine.  Number  of  Operators  per  Ma- 

chine— One.  Work-Holding  Devices — Held  in  screw  vise  with 
V-jaws.     Tool-Holding  Device — Drill   chuck.     Cutting   Tools — 
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Drill  and  separate  countersink;  Midvalo  liigli-speed  steel  used. 
Number  of  Cuts — Two.     Cut  Uata — Speed.  400  r.p.m.     Coolant — 
Triumph    cutting   oil.      Average    Life    of   Tool    Between    Grind- 
Ings — 300     barrels.       Special     Fixtures — None.       Gages — None 
I'roduction — 45  per  lir. 

OPERATION  1.    STRAIGHTENING  BARREL 

Number  of  Operators — Same  operator  as  centers.     Descrip- 
tion  of  Operation — Barrels  are  revolved   by   hand   on   ordinary 

bencli  centers  and  high  spots  noted;   these  are   then  straight- 
ened   with    a.    hammer    and    straightening    block,    same    as    bar 

stock.        Apparatus      and      Equipment      Used — Bench      centers, 
straightening  blocks  and  copper  hand  hammer.     Gages — None. 
Production — Included    in    operation    2;    20    per    cent,    require 
straightening. 
OPERATION  S.    SPOTTING  MUZZLE,   TURNING  END   FOR 

DRILLING  AND  TURNING 
Transformation — Fig.   22.     Machine   Used — Prentice   bari*el- 

turning     lathe      (see     Fig.      6).         Number     of     Machines     per 
Operator — Four.       Work-Holding    Devices — Driven    with    dog 

these  are  guided  by  flat  cams  that  control  the  distance  or  the 
cutting  point  from  the  center  line  of  the  barrel,  turning  it  to 
the  proper  form,  as  shown  in  Fig.  26.  Cutting  Tools — ,\x.,\-in. 
A.  A.  Rex  high-speed  steel.  Number  of  Cuts — One.  Cut  Data — 
•Speed,  200  r.p.m.;  feed,  0.01  in.  per  revolution.  CooIant^Com- 
pound,  ^-in.  stream.  Average  Life  of  Tool  Between  Grlnd- 
ings — S  to  10  barrels.  Gages — Snap  gages,  Fig.  27.  Produc- 

tion— 4  per  hr.  per  machine. 
OPERATION  9-A.  STAMPING 

Number  of  Operator.s — One.  Description  of  Operation — 
Repetition  of  6-A,  which  has  been  removed  by  turning  in 
operation  9;  this  stamps  the  lot  number  on  the  butt  end  of 
the  barrel  in  order  to  identify  the  maker  of  the  steel.  Ap- 

paratus and  Equipment  Used — Bench,  hand  stamp  and  ham- 
mer.     Gages — None.      Production — 200    per    hr.    per    man. 

OPERATION  5.    DRILLING  THE  BORE 
Transformation — Fig.  28.     Machine  Used — Pratt  &  Whitney 

two-spindle  barrel  driller  (see  Fig.  7).  Number  of  Machines  per 
Operator — Two.     Work-Holding   Davices — Held  by   friction   in 

^^i'■  "    -   J'   —'\ 
3.615'        --»! 

STEEL.  (Harden  and  Grind) 
Standard  Bore  Gage 

ri0.3J.OP7 

on  centers  (see  Fig.  23).  Tool-Holding  Device — Regular 
tool  holder.  Cutting  Tools — ,';.  x/e-in.  A.  A.  Rex  high- speed steel.  Number  of  Cut."! — (Jne.  Cut  Data — Turned 
to  fit  dog  on  rough-turn  operation;  200  r.p.m.  Coolant — 
Compound.  Average  Life  of  Tool  Between  Grinrtings — 
8  to  10  barrels.  C5ages — Ring  gages.  Fig.  24.  I'roduc- 

tion— 4  per  hr.  per  machine.  Note — Cutting  compound  consists 
of  5  lb.  of  sal  soda,  1  gal.  of  Triumpli  cutting  oil,  .3  gal.  of 
water;  this  mixture  is  meant  whenever  compound  is  men- 
tioned. 

OPERATION  9.  R(JUGH-TURN 
Transformation — Fig.  2.'j.  Machine  Used — Prentice  barrel 

lathe.  Number  of  Machines  per  Operator — Four  to  six.  Work- 
Holding  Devices — Turned  on  centers,  driven  Ijy  dog  on  muzzle 
end  (see  Fig.  26).  Tool-Holding  Devices — Tools  are  held  in 
arms  pivoted   in   the  center  of  lathe  carriage   beneath   barrel; 

FIG.  27 
OPERATION   9 

taper  chuck  at  butt  end;  held  In  collet  at  muzzle  end;  drill 
guided  close  to  muzzle.  Fig.  29.  Tool-Holding  Device — Screw 
collet  chuck;  guided  by  bushing  as  in  Fig.  29.  Cutting  Tool — 
Special  barreldrill,  0.293  in.  in  diameter;  see  Fig.  30  for  drill 
and  shape  of  drill  point.  Number  of  Cuts — One.  Cut  Data — 
Barrels  turn  1,800  to  2,000  r.p.m.;  feed,  %  in.  per  min.  Coolant 
— Triumph  cutting  oil  under  600  lb.  pressure.  Average  Life 
of  Tool  Between  Grindings — 8  barrels.  Gages — None.  Produc- 

tion— 30  min.  per  barrel,  4  barrels  per  hr.  per  machine. 
OPERATION  7.  REAMING 

Transformation — Fig.  31.  Machine  Used — Ames  Manufac- 
turing Co.  two-spindle  barrel  reamer  (see  Fig.  8),  Number  of 

Machines  per  Operator — Four  machines,  eight  spindles.  Work- 
Holding  Devices — On  V-block  screw  clamp  at  butt  end  (see 
Fig.  8).  Tool-Holding  Devices — Reamer  held  in  collet  by  set- 
screw;  collet  held  in  two-Jaw  chuck.  Cutting  Tool — iieamer, 
0.295  in.,  of  Midvale  high-speed  steel.  Fig.  32.  Number  of  Cuts — 
One.  Cut  Data — Speed.  100  r.p.m.;  feed,  10  in.  per  min.  Coolant — 
Triumph  cutting  oil,  forced  in  barrel  by  hand  pump. 
Average  Life  of  Tool  Between  Grindings — Sometimes  50  to  75 
barrels;  average,  about  25.  Gages — Fig.  33.  Production — 20 barrels  per  hr. 
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OPERATION    19.    CHAMBERING    TO    WORKING    SIZE 

Transformation — Kig.  34.  Machine  Used — Pratt  &  Whitney 
horizontal  turret.  Number  of  Operators  per  Machine — ^One. 
Work-Holding  Devices — Draw-In  collet,  steadyrest  at  butt 
end.  Tool-Holding  Devices — Turret  spindles.  Cutting  Tools — 
Drills,  counterborcs  and  reamers,  shovv'n  in  Fig.  3^>;  these  leave 
from  0.001  to  0.002  In.  for  flni.«h.  Number  of  Cuts — See  tools. 
Fig.  35.  Cut  Data — Speed,  180  r.p.m.  for  counterbore.  150  r.p.m. 
for  others;  hand  feed.  Coolant — Triumph  cutting  oil,  ̂ -in. 
Btream.  Average  Life  of  Tool  Between  Grindings — 25  barrels. 
Gages — Fig.   36.     Production — 20   per   hr. 

OPERATION    13.    FIRST    STRAIGHTENING 

Number  of  Operators — One.  Description  of  Operation — 
Straighten  bore  of  barrel,  taking  out  kinks;  these  are  tested 
by  sighting  through  the  barrel  and  noting  the  eccentricity  of 
the  rings  formed  by  the  light;  this  is  done  in  a  darkened  room 
and  is  known  as  the  "ring  system."  Apparatus  and  Equipment 
Used — Similar  to  that  shown  in  Fig.  70.  Gages — None.  Pro- 

duction— 30  per  hr. 

OPERATION    11. 
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FINISH-TURN    OUTSIDE   OF   RIFLE 
BARREL 

Transformation — Fig.  44.  Machine  Used — Prentice  barrel- 
turning  lathe  (see  Fig.  6).  Number  of  machines  per  Operator — 
Four.  Work-Holding  Devices — Work  held  on  centers  supported 
by  backrest,  same  as  in  operation  9.  Tool-Holding  Device — Tool 
held  in  tool  post  by  setscrew  (see  operation  9  and  Fig.  6). 
Cutting  Tools — Ax,'j-in.  A.  A.  Rex  high-speed  steel.  Number 
of  Cuts — One.  Cut  Data — 125  r.p.m.;  feed,  0.01  in.  per  min. 
Coolant — (Compound,  ^-in.  stream.  Average  Life  of  Tool  Be- 

tween Grindings — About  8  barrels.  Special  Fixtures — Form 
or  contour  plates  to  bed  of  machine.  Gages — Snap  gages  (see 
Fig.  46).     Production — 5   per  hr. 

FIG.  36.  CHAMBERING   GAGES. 

OPERATION     19 

OPERATION    20.    TURNING    SPOTS    TO    RUN    TRUE    WITH 
BORE  FOR  HOLDING  IN  SKIVING  OPERATION 

Transformation — Fig.  37.  Machine  Used — Prentice  lathe,  14- 
in.  Number  of  Machines  per  Operator — Four.  Work-Holding 
Devices — Work  held  on  centers  driven  by  dog,  Fig.  38.  Tool- 
Holding  Devices — Tools  held  in  tool  post  by  setscrew.  Cutting 
Tools — A.  a;  Rex  high-speed  steel.  Number  of  Cuts — Two. 
Cut  Data — Speed,  125  r.p.m.;  feed,  100  to  inch.  Coolant — None. 
Average  Life  of  Tool  Between  Grindings — 12  to  15  barrels. 
Special  Fixtures — None.  Gages — Snap  gages,  Pig.  39.  Pro- 

duction— 21  per  hr. 

OPERATION  21.  SKIVING  OR  FORMING  BOTH  ENDS  OF 
BARREL 

Transformation — Fig.  40.  Machine  Used — Pratt  &  Whitney 
Lincoln  miller  rebuilt.  Number  of  Machines  per  Operator — 
Two  Work-Holding  Devices — Draw-in  chucks  at  each  end, 
operated  by  ratchet  wrench  (see  Fig.  101).  Tool-Holding 
Device — Special  vise  on  miller  table  (see  Fig.  41-A).  Cutting 
Tools — See  Fig.  41-C  for  details.  Number  of  Cuts — Two.  rough- 

ing and  finishing  tools  in  same  holder.  Cut  Data — Speed  of 
work,  60  r.p.m.;  feed  of  cutter,  Vt,  in.  per  min.  Coolant — Tri- 

umph cutting  oil;  three  %-in.  streams  at  each  end  of  barrel. 
Special  Fixtures — Revolving  centers  for  ends  of  barrel  (see 
Fig.  42).  Gages — Ring  and  snap  gages;  for  gage  for  front- 
sight  stud,  see  Figs.  43-A  and  43-B.  Production — 15  per  hr. from  two  machines. 

3A 

FIG.  37 

FIG.  38 
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FIG,4.A 

FIG.  4.6 OPERATION 

OPERATION  12.    FILING  TO  GAGE,   BLENDING  CONTOUR 
BETWEEN  CUTS 

Transformation— Fig.  47.  Machine  Used— Prentice  speed 
lathe  (see  Fig.  48).  Number  of  operators  per  Machine — One. 
Work-Holding  Devices— Held  on  centers.  Cutting  Tools— S-in. 
mill  file  and  6-in.  pillar  file.  Number  of  Cuts^TwcK  (Toolant— 
None.  Special  Fixtures — None.  Gages — Fig.  49.  Production — About  53  per  hr. 

OPERATION    11 -A.    STAMPING   LOT    NUMBER   ON 
BARREL 

Number    of.   Operators— One. 
Stamping    lot    number.       .A.pparatu.,          „.._.... .---^. 

Hammer,    block    and    stamp.      Gages— None.      Production— 200 
per  hr. 

Description    of    Operation- 
tus    and     Equipment    I'scd- 
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FIG.  52.0P.32 

FIG.  5I-A,0R24 

OPERATION  24.     MILLING  MUZZLE  TO  WORKING  LENGTH. 
24  ,'„  -IN.  LONG 

Transformation— FiB,  50.  Machine  Used— Springfield  24-in lathe.  Number  of  Operators  per  Machine — One.  Work-HoldlnK 
Devices— Work  is  held  on  pilot  of  end  mill  and  on  tallstock center;  kept  from  turning  hy  doB,  Pis.  iil.  Tool-Holding Devices—Held  m  taper  of  spindle  hole  of  lathe.  Cuttine Tools— End  mill  with  0.2^^.1  pilot.  Numfier  of  Cuts— One Coolant— Triumph  cutting  oil.  Average  Life  of  Tool  Be- tween Grlndings— About  75  barrels.  Special  Fixtures— None. 
Gages— Length   gage.   Fig.   51-A.     I'roduction— 100  per   hr. 

OPERATION  32.    FILING  BUTT  AND  TENON 
Transforniatlon- Fig.  52.  Machine  Used— Preatlce  speed lathe  Number  of  Operators  per  Machine — One.  Work-Hold- 

ing Devices — Work  held  on  center,  driven  by  dog  (see  Fig 
H^-  ̂ ^}""li,^  Tools— x-in.  mill  and  6-in.  pillar  file.  Number of  Cuts— Two.  Cut  Data— 1.500  r.p.m.  Coolant— None. Gages — bnap   gage,    Fig.    53.      Production — 28   per   hr. ^mm 
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ne.  57 

Fie.  55 

OPERATION    33 

lOmwUnt 

0.5125 

FIG.59-A OPERATION  34 

OPERATION   33.    "FINISH  BUTT  TENON  SHOULDER,   NECK, 
AND    REAM    REAR    END    OP    CHAMBER    FOR 

THREADING  MACHINE  CENTER 

Transformation — Fig.  54.  Machine  Used — Pratt  &  Whitney 
10-in.  swing  hand  screw  machine.  Number  of  Operators  per 
Machine — One.  Work-Holding  Devices — Worli  held  in  draw-in 
chuck  with  steadyrest  at  butt  end.  Tool-Holding  Device — 
Regular  taper  shank.  Cutting  Tools — One  hollow  box  mill,  as 
in  Fig.  55,  together  with  facing  and  finishing  mill,  shown  in 
detail  in  Fig.  56.  Number  of  Cuts — Three.  Cut  Data — Barrel 
turns  150  to  180  r.p.m.  Coolant — Triumph  cutting  oil,  V4-in. 
stream.  Average  Life  of  Tool  Between  Grindings — 50  barrels. 
Gages — Ring  gages  for  diameter  and  shoulder  length;  plug 
gages  for  length  of  butt  with  relation  to  chamber  (see  Fig. 
57).      Production — 50  per   hr. 

OPERATION   34.    CUTTING   THREAD   FOR   RECEIVER   AND 
MARKING  FOR  DRAW 

Transformation — Fig.  58.  Machine  Used — Pratt  &  Whitney 
thread  miller.  NumVjer  of  Machines  per  Operator — Two. 
Work-Holding  Devices — Regular  draw  chuck  in  connection 
with  special  sleeves  that  fit  over  barrel  near  muzzle  and  butt. 
Tool-Holding  Devices — Regular  thread-milling  arbor.  Cutting 
Tools — Milling  cutter,  as  shown  in  Fig.  59.  Number  of  Cuts — 
One.  Cut  Data — Barrel  turns  30  r.p.m.;  milling  cutter,  240 
r.p.m.  Coolant — Triumph  cutting  oil.  Gages — Thread  and 
marking  gage.  Fig.  60.  Production — 36  per  hr.  on  two  ma- 

chines. Note — A  suboperation  marks  what  is  called  the 
"draw"  line;  a  small  fixture.  Fig.  59-A.  screws  on  the  barrel, 
and  when  tight  against  the  shoulder  the  chisel-pointed 
plunger  is  struck  and  marks  the  barrel;  this  becomes  the 
working  point  in  future  operations;  the  tool  B  in  Fig.  59-A 
removes  the  burr. 
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FIG.  70.  OPERATION  25 

OPERATION  23.  MILLING  FRONT-SIGHT  SPLINE 
Transformation — Fig.  61.  Machine  Used — Pratt  &  Whitney 

Lincoln  miller.  Number  of  Machines  per  Operator— Three. 
Work-Holding  Devices — Special  fixtures  that  hold  barrels  by 
studs  entering  bore  and  chamber;  the  back-end  clamping  fix- ture is  shown  in  Fig.  62;  the  chamber  plugs  are  mounted  in 
the  swinging  levers  AA;  the  lever  and  cams  BB  clamp  barrels 
in  place;  a  knife-edge  stop  which  locates  the  barrel  by  draw 
mark    put    on    as    in    Fig.    59-.\;    this    locates    the    spline    for 
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front-siKht  stud  at  90  des.  from  "draw"  mark;  the  other  barrel 
is  placed  with  the  spline  down  and  the  under  side  of  the  stud 
base  milled  flush  with  the  barrel;  both  are  run  throuRh  at  one 
cut.  Tool-Holdin>5  J5evlces — Standard  millins-cutter  arbor. 
CuttinK  Tools — InterlocklnB  form-miilinK  cutters.  Pig.  63;  Vic- 

tor hlKh-speed  steel.  Number  of  Cut.s — Two.  Cut  Data — Speed 
60  r.p.m.  Coolant — Triumph  cutting  oil.  Average  Life  of 
Tool  Between  GrindlnKS— 2,'iO  to  300  barrels.  Gages — Fig.  64. 
Production — 50  per  hr.  per  man. 

OPERATION  39 1.4.  ROLLING  STAMP  OF  SHELL  AND 
FLAME,  S.  A.  AND  YEAR 

Machine  Used — Special  rolling  machine,  Figs.  103  and  65. 
Number  of  Operators  per  Machine — One.  Work-Holding  De- 

vices— Special  chuck  with  lever  for  rotating  barrel.  Tool- 
Holding  Device — Special  arbor  for  stamp.  Cutting  Tool — 
Special  stamp  roll.  Number  of  Cuts — One.  Coolant — None. 
Gages— None.     Production — 150  per  hr. 
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OPERATION  17.    REAMING  TO   0.298   IN. 

Transformation — Fig.  66.  Machine  Used — Ames  Manufac- 
turing Co.  two-spindle  barrel  reamer.  Number  of  Machines 

per  Operator — Four.  Worlt-Holding  Devices — Worlt  is  held 
on  V-blocks  by  screw  at  butt  end.  Fig.  S.  Tool-Holding 
Devices — Reamer  held  in  collet  with  ̂ ,4-in.  setscrew.  Cutting 
Tools — 0.298-in.  reamer,  Mldvale  special  high-speed  steel. 
Number  of  Cuts — One.  Cut  Data — Speed.  100  r.p.m. ;  feed,  10 
in.  per  min.  Coolant — Triumph  cutting  oil  forced  into 
barrel  by  hand  pump.  Average  Life  of  Tool  Between  Stonings 
—25  to  30  barrels.  Gages — Similar  to  Fig.  33.  Production — 
About  18  barrels  per  hour. 

OPERATION   26.    FINISH-REAMING  TO  0.300  IN. 

Transformation — Fig.  67.  Machine  Used — San-.e  as  oper- 
ation 17.  Number  of  Operators  per  Machine — Same  as  opera- 

tion 17.  Work-Holding  Devices — Same  as  operation  17.  Tool- 
Holding  Devices — Same  as  operation  17.  Cutting  Tools — 
Scraping  reamer,  Fig.  68;  this  is  maximum  diameter  for  only 
a  portion  of  its  length  near  the  center.  Number  of  Cuts- — 
Same  as  operation  17.  Cut  Data — Same  as  operation  17. 
Coolant — Same  as  operation  17.  Average  Life  of  Tool  Between 
Grindings — Same  as  operation  17.  Special  Fixtures — Same  as 
operation  17.  Gages — See  Fig.  69.  Production — Same  as 
operation  17. 

OPERATION  25.    FINAL  STRAIGHTENING  OF  BORE 

Number  of  Operators- — One.  Description  of  Operation — 
The  operator  places  barrels  on  hollow  centers,  as  shown  at  A, 
Fig.  70;  the  outer  end  is  of  smoked  glass,  having  fine  rings 
scraped  on  it;  revolvinr:  the  barrel  by  hand  on  the  hollow 
centers  shows  whether  the  light  rings  are  concentric  or  ec- 

centric; if  eccentric  they  are  straightened  by  placing  barrel 
across  the  babbitt  block  on  top  of  the  stands  shown  at  B  and 
striking  with  the  copper  hammer  C;  the  operator  stands  at  D, 
and  the  barrels  to  be  tested  are  in  the  rack  at  E.  Apparatus 
and  Equipment  Used — Testing  centers  as  described  above, 
straightening  blocks  and  copper  hammer.  Gages — None. 
Production — 20  per  hr.  Note — Some  barrel  straighteners  use 
what  is  known  as  the  "line"  method,  by  which  the  barrel  is 
sighted  across  a  horizontal  line  in  front  of  a  window;  if  the 
two  lines  that  show  in  the  barrel  are  parallel,  the  barrel  is 
straight;  both  the  ring  and  the  line  methods  are  used  in  the 
Inspection. 

Meclhamiicsil  Eira^iEiieers  Society 
Ws^ym  ©Hf  Hts  Delbt 

In  a  bulletin  just  issued  to  the  membersliip,  the  officers 
of  the  American  Society  of  Mechanical  Engineers  state 
that  the  last  of  the  bonds  issued  by  the  society  to  finance 

its  part  of  the  Engineering  Societies'  Building  enter- 
prise was  paid  off  on  July  1,  and  the  society  is  now 

out  of  debt.  Many  will  recall  tliat  when,  a  dozen  years 

ago,  Andrew  Carnegie  electrified  the  engineering  pro- 

fession with  his  generous  ofl'er  of  $1,. 500. 000  to  erect  a 
great  building  in  New  York  City  as  a  home  for  the 
national  engineering  societies,  he  coupled  with  it  the 
stipulation  that  the  societies  themselves  should  purchase 
the  land  on  which  the  building  was  to  be  erected. 

The  cost  of  this  land  was  about  $.540,000,  and  this 
investment  in  itself  seemed  to  many  a  large  burden  to 
be  assumed  by  the  three  societies  that  accepted  the  offer. 
The  immediate  financing  was  made  easy,  however,  by 
Mr.  Carnegie,  who  advanced  the  money  for  the  land  pur- 

chase. For  a  number  of  years  this  loan  was  continued, 
the  societies  paying  interest  upon  it.  Each  of  the  societies 
made  energetic  efforts  to  raise  the  money  to  pay  off  this 
debt  by  circulating  subscription  papers.  It  was  hardly  to 
be  expected,  however,  that  so  large  a  sum  would  be  raised 

by  direct  subscription,  and  there  was  a-  general  opinion 
that  the  societies  them.selves  should  bear  the  burden. 

Principally  through  the  efforts  of  the  late  Charles  Wal- 
lace Hunt,  who  was  for  many  years  active  in  the  council 

of  the  American  Society  of  Mechanical  Engineers,  a 
plan  was  devised  by  which  the  money  was  raised  to  pay 
off  the  balance  of  the  debt  for  the  land  in  the  following 

manner:  Tlie  society  issued  interest-bearing  bonds  equal 
in  face  value  to  the  amount  of  the  debt,  announced  that 

the  portion  of  its  income  derived  from  initiation  fees 
would  he  segregated  each  year  to  pay  off  an  installment 
of  these  bonds  and  invited  subscriptions  from  the  mem- 

bers of  the  society.  Tlie  sum  desired  was  promptly  se- 
cured and,  as  announced  above,  the  last  of  these  bonds 

has  now  been  paid  off. 

Another  announcement  in  the  bulletin  issued  to  the 

society  members  is  of  general  interest.  There  is  a  more 
or  less  general  impression  among  the  members  of  the 
national  engineering  societies  that  a  large  part  of  the 
money  they  pay  in  for  their  annual  dues  is  expended  in 
maintaining  the  expensive  offices  and  headquarters  in 
the  big  building  in  New  York  City. 

To  those  who  may  have  held  such  an  opinion,  it  will 
be  of  interest  to  note  the  statement  issued  by  Calvin  W. 
Rice,  Secretary  of  the  American  Society  of  Mechanical 
Engineers,  that  at  the  present  time  less  than  .5  per  cent,  of 

tliat  society's  annual  income  from  dues  is  absorbed  in  pay- 
ing its  share  of  maintaining  the  building  in  New  York 

City.  If  the  society  o^7ned  no  propertj'  whatever  and 
merely  rented  the  space  absolutely  necessary  for  the 

clerical  force  required  to  carry  on  its  work  at  its  head- 
quarters, in  New  York  or  any  other  large  city,  the  annual 

rental  would  amount  to  more  than  5  per  cent,  of  its  in- come from  dues. 

Desngmi   ©f  Cs'ossfeed  Screws 
f©r  ILatfcies 

By  M.  H.  Ferguson 

As  long  as  the  human  element  enters  into  the  opera- 
tion of  machinery,  just  so  long  must  machines  be  de- 

signed to  guard  against  breakage  and  the  consequent 
loss  in  production  while  waiting  for  repairs.  A  number 
of  breakdowns  on  engine  lathes  have  been  brought  to  my 
attention.  The  operator  in  using  the  power  crossfeed 

remains  away  from  his  machine  too  long  or  fails  to  real- 
ize the  limitations  of  his  lathe  until  it  is  too  late,  thereby 

allowing  the  crossfeed  nut  of  the  tool  rest  to  run  against 
the  end  of  the  recess  in  tlie  carriage.  This  of  course 
strips  the  teeth  from  the  crossfeed  gears  in  the  apron 
and  frequently  bends  the  crossfeed  screw. 

Most  lathe  builders  now,  I  believe,  either  shorten  the 
screw  at  the  threaded  end  or  extend  the  carriage  slot 

through  the  bridge  of  the  carriage  to  prevent  the  nut 
from  striking.  Either  method  is  effective,  but  there  still 
exists  the  danger  of  striking  the  carriage  bridge  at  the 
front  side  when  the  tool  is  feeding  toward  the  operator. 
To  remove  this  possibility  the  crossfeed  screw  should 
be  turned  down  to  the  root  diameter  of  the  thread  or 

sliglitly  less,  a  distance  equal  to  the  length  of  the  cross- 
feed  nut  plus  enough  to  make  it  certain  that  the  nut 
will  run  off  the  thread  before  striking  the  carriage 
bridge. 

As  a  necking  is  usually  made  for  the  threading  tool 
to  run  into  an}'way,  the  small  amount  of  extra  turning 
required  would  be  more  than  compensated  for  by  the 
reduction  in  length  of  thread  to  be  cut.  The  screw  is 

not  materially  weakened,  as  the  old  necking  was  always 
made  deeper  than  the  root  diameter  of  the  thread. 

To   Fre-^esat  Wlieel   ILoadarag 
Wlhemi iVht am^^ffla 

When  grinding  aluminum,  the  wheel  is  apt  to  gather 
the  particles  of  aluminum  and  prevent  grinding.  It  is 

pointed  out  by  E.  J.  Hansen  that  a  little  grea-^^e  or  lard 

oil  on  the  face  of  the  emery  wheel  will  prevent  the  pnrti- 
eles  from  sticking  and  thereby  insure  the  wheel  cuttuig 
smoothly  and  to  its  maximum  efficiency. 
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Letters  froinm  Pr^cftica\I  Meim 
uiiiiiiiiiuiimiiiiniiiiiiiiiiiiiiiiniiMiiiiiiiinnnniiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiNiiniiu iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiinniiiiiiiiiiiiiiiiiN^ 

The  illustration  shows  a  ring  thread  gage  that  can  be 

adjusted  and  sealed.  I  find  that  the  bodies  of  these  gages 
are  preferably  made  of  a  good  quality  of  casehardening 
stock  annealed  once  or  twice  before  working.     It  is  then 

Seal  here. 
k'Sealhere 

RING-THREAD  GAGE 

worked  nearly  to  size  and.casehardened  deep  enough  for 
the  final  lapping.  The  knurling  should  be  done  before 
the  final  threading  and  an  annealing  operation  should  be 

interposed  between  knurling  and  threading. 
Chicago,  111.  C.  Blain. 

MacHi]2iiiin^^  IL^s°^e  Spumed  Foiiii^ts 
The  Pelton  Water  Wheel  Co.   recently  machined  two 

.  large  spud  points  used  in  the  construction  of  the  Yuba 
No.  16  dredge,  the  largest  gold  dredge  in  the  world.    The 

accompanying  illustration  shows  how  the  spud  point  was 

mounted  on  the  bedplate  of  a  large  floor  mill  and  gives 
some  idea  of  the  amount  of  material  removed. 

This  spud  point  is  a  hollow  steel  ca.sting,  with  the  upper 
portion  machined  to  fit  into  the  socket  of  the  spud,  which 
is  framed  from  structural-steel  sheets.  The  overall  length 
of  the  casting  is  15  ft.  3  in.  Its  maximum  width  is  5  ft. 
and  its  broadest  portion  3  ft.  2  in.  The  approximate 
weight  is  10  tons. 

It  was  necessary  to  remove  about  2  in.  of  stock  from  the 
machined  faces.  The  area  of  the  machined  surface,  not 
taking  into  consideration  the  chamfers  for  fitting  into  the 
framed  socket,  was  4  ft.  8  in.  by  5  ft.  2  in.  on  the  broad 
faces  and  1  ft.  11  in.  by  5  ft.  3  in.  on  the  narrow  faces. 
Chips  weighing  2,325  lb.  were  removed  from  the  first 
spud  machined,  while  2,663  lb.  of  chips  were  removed 
from  the  second  spud  point.  J.  W.  Swaren. 

Hayward,  Calif. 

ItiiapE=©'!5redl 
Gage 

The  illustration  shows  a  depth  gage  that  saved  a  good 
deal  of  time  and  money  on  a  job  upon  which  an  ordi- 

nary depth  gage  could  not  be  employed  because  the 
micrometer  is  in  the  center  of  the  block.  We  ordered  a 

special  micrometer  head  A  and  made  the  block  B  of  hard- 

A  HUGE  DREDGE  SPUD  POINT  MOUNTRD  FOR  MACHINING 
ON  THE  FLOOR  MILL. 

IMPROVED  MICROMETER  DEPT:I  GAGE 

ened  tool  steel  2i/^XT;''5^xf\  in.,  ground  and  lapped  on  the 
wide  surfaces.  The  three  recesses  were  put  in  the  block 
to  receive  the  micrometer  head,  which  is  held  by  the 
nut  C. 

The  advantage  of  the  tool  is  that  it  can  be  used  in 

corners  as  well  as  on  open  work.  As  its  accuracy  de- 
pends on  the  upper  and  lower  surfaces  of  the  block  it 

cannot  get  out  of  adjustment.         Edward  Heller. 
Brooklyn,  N.  Y. 
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The  milling  attachment  described  in  tiiis  article  is  so 
handy  and  useful  that  once  a  mechanic  has  used  it  he  will 
sorely  miss  it  when  not  obtainable. 

In  the  milling  of  some  very  small  job,  the  piece  may  be 
clamped  either  to  the  face  plate  or  to  an  angle  plate  which 

is  located  on  the  face  plate.  The  transverse  and  cross- 
slides  of  the  lathe,  together  with  the  vertical  slide  of  the 
attachment,  will  allow  the  operator  to  feed  the  cutter  in 
any  direction  for  straight  milling;  also  the  spindle  of  the 
attachment  may  be  swung  to  any  desired  angle,  the  extent 

being  determined  by  the  graduated  dial.  As  the  trans- 
verse slide  of  the  lathe  may  also  he  swung  to  any  angle, 

and  the  face  plate  upon  which  the  job  is  located  may  be 

^'y-^  He,  4 

THE  BENCH-LATHE  MILLING  ATTACHMENT 

rotated  either  fully  or  to  a  stop  allowing  for  the  milling 
of  a  radius,  the  ways  in  which  this  accessory  may  be 
utilized  can  readily  be  imagined. 

Small  cutters,  small  reamers  and  similar  work  may  be 

milled  much  faster  than  in  the  milling  machine.  To  illus- 
trate the  simplicity  and  rapidity  of  use  to  be  obtained  with 

this  attachment,  I  shall  describe  the  making  of  a  small 
cutter. 

In  Fig.  1  is  shown  a  sleeve  which  I  have  on  hand  and 
which  I  use  when  making  these  small  cutters,  this  sleeve 
serving  to  adapt  the  cutter  to  the  Van  Norman  duplex 
milling  machine.  A  piece  of  drill  rod  turned  to  fit  the 
sleeve,  which  acts  as  a  gage  for  the  taper  shank  of  the 
cutter,  is  tapped  into  the  sleeve  and  held  in  the  spring 
toilet  of  the  lathe.  After  the  blank  is  turned  to  the  proper 

shape,  the  turning  tool  is  removed  and  the  milling  attach- 
ment mounted  in  its  place.  The  blank  is  then  speedily 

milled  regardless  of  the  shape.  The  making  of  a  small 
cutter  of  this  sort  would  be  an  awkward  and  difficult  job 
for  the  milling  machine  as  it  takes  too  much  time. 

Small  form  cutters  may  be  sharpened  in  the  bench  lathe 
by  substituting  a  grinding  wheel  for  the  cutter.  When  a 

form  cutter  is  shar]jened  by  means  of  the  spring  stop  com- 
monly used  in  grinding  plain  cutters,  the  stop  cannot 

locate  the  edge  being  ground  by  coming  in  direct  contact 
with  the  same  tooth,  but  must  locate  another  tooth.  If  the 
teeth  are  unevenly  spaced,  this  method  is  bound  to  result 
in  error.  The  advantage  of  sharpening  the  cutters  in 
this  manner  is  the  fact  that  accurate  division  is  obtained 

through  the  division  holes  on  the  cone  pulley  of  the  lathe. 
If  it  so  happens  that  the  necessary  divisions  cannot  be 
obtained  through  the  cone  pulley,  a  gear  may  be  placed  on 
the  spindle  in  the  same  way  as  for  cutting  a  thread,  this 
gear  containing  a  number  of  teeth  equal  to  or  a  multiple 
of  the  number  of  teeth  in  the  cutter.  A  stop  is  so  fastened 
to  the  lathe  that  the  gear  can  be  utilized  for  obtaining  the 
divisions  for  grinding  the  cutter. 

In  Fig.  2  is  shown  a  simple  jig  for  drilling  the  holes  in 
small  threading  dies.  It  was  es.«ential  when  constructing 
this  jig  to  have  the  holes  A  evenly  spaced  and  al.so  equi- 

distant from  the  center.  After  the  seat  had  been  bored  to 

.«ize,  the  attachment  was  mounted  in  place  of  the  turning 
tool  and  the  piece  soon  spotted  for  drilling  and  reaming 
in  the  drill  press.  This  is  a  good  example,  showing  the 
amount  of  time  that  may  be  saved. 

The  attachment  may  be  used  to  good  advantage  for 
backing  off  and  sharpening  small  threading  dies.  The 
cutter  and  India  oilstone  used  for  these  operations  are 
shown  in  Figs.  3  and  4. 

Summing  up,  it  is  well  to  note  that  the  milling  attach- 
ment in  the  bench  lathe  removes  metal  slowly  and  should 

be  used  only  when  small  amounts  of  stock  are  to  be  taken 
off.  The  operator  can  readily  see  what  he  is  doing,  and 
if  the  dials  of  the  various  feeds  are  graduated  in  degrees 
and  thousandths  these  may  be  used  to  good  advantage. 
If  the  work  has  been  turned  in  the  bench  lathe,  it  may  be 
milled  without  being  removed  from  the  lathe.  The  job 
may  be  quickly  located  u])on  the  face  plate  or  angle  plate 
in  almost  any  desired  position  and  the  cutters,  which  can 
be  cheaply  made,  can  be  applied  at  different  angles  or  in 
any  direction.  If  the  attachment  is  a  good  one,  it  has 
hardened  and  ground  bearings  which  are  protected  from 
dust  and  can  be  adjusted  for  wear.  The  spindle  can  be 
rotated  at  grinding  speed,  therefore  wheels  may  be 
mounted  and  used  for  such  jobs  where  other  grinding 
attachments  fail.  Lastly,  the  tool  maker  can  use  his  sense 
of  touch  to  better  advantage  on  this  delicate  apparatus 
than  on  a  larger  machine.  Gustave  A.  Remaclb. 

Newark,  N.  J. 

Trademarks  and  other  designs  can  be  impressed  on 
work  advantageously  with  the  aid  of  a  power  marking 
machine,  especially  when  the  article  to  be  stamped  is 
sufficiently  strong  to  resist  pressure  without  distortion. 

The  accompanying  illustration  shows  the  design  of  a 
bench  fixture  for  placing  the  trademark  on  the  socket 

THE  MARKING  FIXTURE 

shell  of  electric  attachments.  With  the  use  of  this  fixture 

a  high  rate  of  production  has  been  attained,  girls  being 

employed  as  operators. 
The  base  A  is  planed  to  receive  the  slide  B,  which  is 

clamped  in  position  by  the  locking  strips  C  after  being 
adjusted  to  give  the  proper  depth  of  impression  by  the 
adjusting  screws  D.  The  design  to  be  inarked  is  cut  on  _ 
the  face  of  the  stamp  block  E,  which  is  operated  by  the  ■ 
handle  F.  The  work  to  be  marked  is  dropjied  ont(»  the 

locating  plug  G,  which  may  be  changed  for  different  sizes 
of  shells,  as  may  the  stamp  block  E. 

The  production  from  this  fixture  has  run  as  high  as 
1,000  shells  per  hour.  C.  F.  Sckibxer. 

Springfield,  Mass. 
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C^ttiira^  Rods  im.   a  F^Eaclh  F^ess 

Tlie  two  sheariii<r  dies  cle.s<-i'ibe(l  by  Mr.  Valdes  on  i)an;e 
388  are  not  so  faultless  or  so  inexpensive  when  eonipared 
with  others  as  he  may  tliink.  Dies  such  as  these,  that 

will  be  interchangeable  and  safe,  can  be  made  more  eco- 

Pocf  Pin 

Fig-t 

FICS.    1    TO    3.       KPONOJITCAL    SHKAHING    DIES 

nuiniially  by  securing  a  thin  strip  of  steel  (4,  Fig.  1) 

with  the  necessary  half-rounds  in  it  on  a  standard  cast- 
iron  bedplate  B,  which  also  can  carry  the  sliding  distance 
stop.  A  bent  plate  C,  of  13  gage  with  corresponding  holes 

on  the  feed  side,  is  not  only  a  safety  guard,  but  prevents 

the  bending  of  thin  rods.  There  is,  of  course,  no  ob- 
jection to  the  use  of  a  piece  of  steel  with  full,  holes,  which 

will  do  away  with  the  guard. 
The  lahor  involved  in   curving  the  cutting  die  might 

be  saved,  as  1  question  its  aih  isability  and  am  convinced 

PIO.    4.      ROD-ClTTI.N'ii    imCS    FOU    THK    I'l-NTH    PRESS 

that  it  is  oidy  ))ractiicd  because  others  have  done  it  before. 
I  took  the  trouble  to  look  into  the  deformation  caused  by 
different  punches  and  found  that  a  hollow  punch  deforms 

the  se('tion  as  shown  hy  A  (Fig.  3)  and  a  straight  punch 
results  in  section  B.  I  cannot  see,  therefore,  why  a  punch 
should  be  made  hollow.  Further,  a  straight  ]nuich  shears 
cleaner. 

The  remark  that  the  ends  of  the  rods  are  cut  square 
is  only  true  as  long  as  the  bushings  and  punch  are  new 
and  a  tool  maker  has  set  the  die.  In  any  other  case  the 

cut  will  be  as  shown  by  Fig.  :!.  the  feeding  end  showing 
a  heavy  burr,  the  pin  being  slightly  curved  and  the  shear 

uf  the  pin.  instead  of  lieing  straight,  is  crooked  and  often 

(■\<>n  hollow.  A  thin  pin  of  soft  material  will  demon- 
strate this  very  clearly. 

It  is  poor  practice  to  feed  moie  than  one  rod  at  a  time, 
as  the  best  residts  are  obtained  by  running  the  press 

constantly.  This  will  give  the  operator  enough  to  do  to 

feed  one  rod  against  the  sto]).  If  he  has  to  take  care  of 

many  rods  a  lai'ge  pcrc^entage  of  the  pins  will  be  short, 
hec'ause  of  the  rods  not  being  fed  to  the  stop. 

In  the  long  run  an  expensive  die  is  the  cheapest.  The 
(lie  shown  in  Fig.  4  has  none  of  the  faults  of  the  less 

expensive  ones,  guarantees  a  clean  accurate  cut  free  from 
burrs  and,  above  all,  any  inexperienced  man  can  set  it 

under  any  press  in  two  miinites.  It  consists  of  a  base- 
])late  A  on  which  is  a  vertical  plate  B  containing  the 
holes  ov  bushings.  With  strips  (7  and  spacers  B  it  forms 

guides  for  the  straight  punch  E,  which  is  kept  up  by  two 

springs  (not  shown)  at  the  ends.  Two  screws  F  in  the 

guides  carry  a  sliding  stop  G  .i)res-sed  back  by  springs 
against  two  wing  nuts.  The  nuts  allow  a  ready  adjust- 

ment of  the  stop.  Jax  Spaandek. 
Brooklvn,  X.  Y. 

The  editorial  on  ])agc  Hi),  asking  for  definitions  of 

laiuiliar  machine-shop  tools,  pvoniiits  me  to  write  the 
following  in  regard  Ui  sho])  nomenclature.  It  seems  the 
time  is  at  hand  when  a  dictionary  of  shop  names  and 

exjm'ssions  should  be  compih'd  and  ado])ted  as  a  stand- 
jud.  A  reader  may  come  upon  such  expressions  as 

'■grinding  a  vahe"  or  "la])])ing  a  hole."  If  he  is  un- 
familiar with  the  process  of  grinding  valves,  or  lapping 

holes,  he  will  never  dream  that  these  two  operations  are 

alike  and  should  be  ox]jressed  by  the  same  term.  Wish- 
ing to  understand  the  terms,  he  refers  to  the  dictionary 

and  finds  that  grinding  is  "wearing  down,  polishing,  or 

shar|)ening,  by  friction."  IJ])on  referring  to  purely  me- 
chanical literature,  he  finds  that  the  term  grinding  is 

nsed  to  signify  "wearing  down,  or  sharpening,  with  a  re- 

volving emery,  or  otliei'  abrasive  wheel."  Lapping  he 
will  discover  to  be  "the  process  of  wearing  down  by  means 
of  a  loose  abrasi\e  worked  between  two  surfaces." 

Naturally,  the  seeker  after  knowledge  will  be  at  a 
loss  as  to  why  the  process  of  wearing  down  the  seat  of  a 

valve  is  termed  "grinding,"  since  the  powdered-glass 
abrasive  is  not  set  in  either  surface,  and  the  operation 

is  so  similar  to  the  lapping  operation.  If  a  reader  does 

iiot  know  how  valves  are  ground  and  he  reads  the  ex- 

])ression,  "the  valves  were  then  carefully  ground,"  he 
will  gain  the  impression  that  the  vahes  were  ground  with 
a  revolving  wheel. 

Owing  to  the  absence  of  a  standard  shop  dictionary, 

writers  are  forever  inserting  exjilanatory  phrases  in  arti- 
cles, thus  tending  to  distract  and  confuse  the  reader. 

There  was  one  iihstanee  where  a  tool  maker  made  a  num- 
ber of  small  valves  for  an  outside  firm.     This  tool  makci 
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was  unfamiliar  with  val\e  work,  and  in  his  clVorts  to 

obtain  good  results  ground  tlie  valves  very  earel'ully, 
using  a  revolving  wheel.  Had  this  tool  maker  been  in- 

structed to  lap  the  valves,  xising  ])owdered  glass  as  an 
abrasive,  his  work  would  not  have  boon  the  failure  it 
was.  Of  course  an  auloniobilt?  mechanic  understands 

just  what  is  meant  by  grinding  valves. 
The  cause  of  the  error  in  the  instance  just  cited  was 

due  to  the  fact  that  it  was  not  ex])lained  to  the  tool 
maker,  as  a  matter  of  caution,  that  while  grinding  is 

grinding  at  all  times  for  some,  it  is  polishing  to  tlie  ])ol- 
isher,  stoning  to  the  man  wielding  a  stone,  and  in  some 
aspects,   lapping  to  the  tool  maker. 

Newark,  N.  J.  Gustave  A.  Eemacle. 

I  am  one  of  the  many  who  will  take  up  your  suggestion 
to  define  gages,  dies,  jigs,  tools  and  fixtures. 

A  gage  is  a  form  of  measuring  instrument.  The  name 
is  applied  to  two  widely  differing  forms.  One  type,  the 
diaphragm  needle  and  dial  for  measuring  the  pressure 
of  a  fluid,  as  steam  or  air,  is  of  course  outside  of  this 
discussion.  As  ordinarily  used  in  the  toolroom,  the 
name  applies  only  to  tools  for  measuring,  or  to  be  exact, 
testing  dimensions.  Each  gage  is  made  to  test  one  di- 

mension, and  only  one;  if  it  is  adjustable  it  is  only  to 
take  up  wear.  In  other  words,  the  name  is  not  applied 
to  micrometers  nor  indicators,  tliough  these  may  both  be 
used  for  the  same  purpose. 

The  word  "die"  is  applied  to  two  widely  differing 
classes  of  tools.  The  first  class  includes  the  tools  used 

for  cutting  threads  on  the  outside  of  cylinders,  when 
they  consist  of  two  or  more  cliascrs  set  into  a  holder. 
The  second  class  includes  all  tlie  tools  (shear  blades  ex- 

cepted) which  are  used  to  cut  or  form  material  into 
definite  shape,  by  means  of  pressure.  This  is  divided 

again  into  three  subclasses — dies  for  sheet-metal  stamp- 
ing, drop  forging  and  die  casting. 

The  word  "tool,"  aside  of  course  from  its  very  broad 
general  meaning,  and  within  the  limits  of  this  article, 

is  a])plied  to  the  special  cutting  tools,  often  with  sev- 
eral cutters,  used  in  lathes,  millers,  etc.  Each  tool  is 

made  to  do  one  single  operation  in  the  process  of 
manufacture. 

The  names  "jig"  and  "fixture"  are  synonymous.  They 
a])ply  to  devices  for  holding  work  or  guiding  tools  while 
at  work,  or  both  tf)gether.  Each  jig  is  made  for  one 
certain  part,  and  sometimes  for  only  one  hole  or  cut; 
but  more  often  several  different  operations,  are  done  in 
the  same  jig,  with  one  setting  of  the  piece.  They  arc 
also  used  for  devices  for  holding  work  or  gages  and  in- 

dicators, or  both,  in  inspecting:  and  in  this  case  also 
each  one  is  made  for  a  certain  jiiece  only. 

Plymouth,  Mich.  W.  B.  Gkeenleaf. 

Tlhe  Ad^^^Bi^'^^a^es  of  MacS&iimast" 
iD  £?af t  SIM  @  im 

Having  oversig-.t  of  the  engineering  department  of  a 
lirm  of  well-knov  n  machine-tool  l)uilders,  I  wish  to  add 

niv  o])inion  to  tl'o  great  number  expressed  on  the  subject 
of  the  machinist-draftsman,  as  advocated  in  Mr.  Badge's 
iirticle  on  page  31. 

A  man  taken  from  tiic  sjiop  into  the  drafting  room  is 

more  apt  to  have  the  qualities  for  tlie  making  of  a  drafts- 
man than  a  larie  pr(/j.orti(m  of  the  graduates  of  our  tech- 

nical schools,  inasmuch  as  he  possesses  the  required  knowl- 
edge of  the  proper  methods  of  machining  parts.  He  may 

detail,  whereas  the  graduate  cannot  possibly  acquire 
knowledge  to  do  this  in  the  short  period  of  instruction, 
which  he  obtains  in  school.  The  man  from  the  shop  hac 
usually  served  an  ap]irenticeshi])  of  at  least  three  years, 
and  his  ambition  will  cau.se  him  to  delve  into  the  whys  and 
wherefores  of  mechanics  and  mathematics  that  ])ertain 
to  his  position. 

It  is  not  necessary  for  the  machinist-draftsman  to  have 

a  full  working  knowledge  of  the  pattern  maker's,  the  core 
maker's  or  the  molder's  trade,  but  he  should  be  acquainted 
with  the  principles  and  methods  employed  in  them,  all  of 
which  he  may  obtain  by  personal  contact  with  these  trades. 
It  is  not  necessary  that  he  be  able  to  make  a  glue  joint, 
but  to  make  an  intelligible  drawing  he  should  know  how  a 
pattern  is  made  and  how  it  is  used  in  the  foundry. 

He  should  also  know  by  exjierience  the  difficulties  a 
niolder  encounters  with  back  draft,  and  know  how  to  pick 
out  loose  pieces  from  inaccessible  holes,  also  how  not  to 

set  a  core  upon  chaplets  when  it  is  possible  to  have  suffi- 
cient on  the  core  prints  to  avoid  it.  He  should  also  have 

the  experience  of  forging  a  frame  and  making  square 
corners  in  order  to  realize  the  difliculties  met  by  the 
blacksmith. 

It  will  hardly  be  feasible  for  him  to  serve  an  apprentice- 
ship in  all  the  trades  of  which  he  should  iiave  a  working 

knowledge,  as  it  would  lie  at  least  !'•  or  1"^  years  before 
he  would  have  mastered  all  of  them.  But  a  small  amount 

of  experience  in  each  of  the  above-mentioned  trades  and 
the  burning  of  a  large  amount  of  midnight  oil  will  put 
him  on  a  par  with  the  best. 

He  should  make  his  advent  into  the  drafting  room  in 
the  small  rather  than  the  large  shoji.  that  his  possibilities 

of  obtaining  the  privilege  of  making  the  necessary  experi- 
ments may  be  enlarged. 

T  ha\e  had  my  experience  with  both  the  shop  and  the 
school  graduate  draftsman.  Give  me  the  shop  man  every 
time,  unless  the  school  man  has  had  an  equal  amount  of 

shop  experience.  By  expressing  this  opinion  I  do  not 
intend  to  belittle  the  school  graduate,  but  hope  to  point 
out  to  such  graduates  the  liecessity  of  shop  experience 
before  making  a  success  in  any  drawing  room. 

Dexter.  Maine.  E.  W.  Tatk. 
m 

Ho^^  Fair  C^ia  Suspervisioia 

The  editorial  on  page  435,  American  Machinist,  discuss- 
ing the  replacement  of  skill  by  supervision,  is  very  int^^r- 

esting  and  graphically  illustrates  the  extent  to  which 
efficient  management  can  go  in  a  successful  attempt  to 
keep  production  at  normal  under  adverse  conditions. 
Alany,  no  doubt,  after  reading  the  editorial  will  claim 
that  it  is  an  ini]iossibility  to  make  a  successful  die  sinker 
out  of  a  chauffeur  in  two  months'  time.  If  I  had  read 
the  article  in  a  newspaper  instead  of  in  the  American 
Machinist,  I  would  promptly  state  that  someone  had  been 
"stringing"  the  rcjiorter  who  wrote  the  copy.  A  little 
thought,  however,  on  the  part  of  the  man  who  knows  any- 

thing about  die  sinking  will  convince  him  that  the  article 
rings  true. 

Die  sinking,  I'n  vhis  case  making  drop-forge  dies,  calls 
for  considerable  skill  in  two  lines — operating  a  vertical- 
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spindle  miller  and  using  sufli  hand  tooli  as  files,  rifflers, 

sira])ers,  etc.  Tlie  modern  vertical  miller  is  not  a  diffi- 
cult machine  to  operate,  as  the  cutters  do  practically  all 

the  work.  Thus  all  the  operator  has  to  acquire  is  a  cer- 
tain amount  of  judgment  in  taking  (:uts  and  working  to 

lines.  Under  the  watchful  eye  of  a  (-ompetent  supervisoi' 
who  is  possessed  of  patience  and  the  ability  to  teach,  any 
man  who  is  mechanically  inclined  should  make  rapid 

progress,  provided  he  is  determined  to  suc('eed. 
The  handwork  in  finishing  the  dies,  which  calls  for  the 

use  of  files,  scrapers,  etc.,  is  not  as  difficult  as  one  might 
imagine,  when  we  stop  to  consider  that  practically  all  the 
surfaces  to  be  finished  present  curves.  Now  it  is  much 

easier  to  hand-finish  a  curved  surface  than  a  plane  one. 
While  it  might  be  an  utter  impossibility  to  teach  a  man 

to  file  flat — finish  up  a  blanking  die,  for  instance — in  a 
comparatively  .short  time,  the  amount  of  skill  necessarj' 
to  finish  up  a  drop-forge  die  is  not  too  difficult  to  be 
readily  acquired,  as  practically  all  the  flat  surfaces  have 
Iteen  finished  on  the  miller. 

To  what  extent  suj>ervision  could  replace  skill  in  other 
lijjes  of  tool  making  is  a  matter  of  speculation.  Let  us 

consider  jig  boring  as  an  illustration.  To  bore  jigs  ac- 
iiirately  calls  for  good  judgment  and  a  fine  sense  of  touch, 

not  to  be  acquired  in  two  months  or  two  years — that  is,  by 
the  average  man.  Other  machining  operations  on  jigs — 
planer  work  on  the  shaper,  for  example — c^all  for  a 
degree  of  skill  that  cannot  be  developed  in  a  short  time. 
As  a  practical  illustration  of  this  fact  we  all  know  that  an 
ordinary  machinist  can  turn  out  fairly  good  work  on  the 

.shaper  if  we  are  willing  to  tolerate  allowances'  of  from 
two  to  three  thousandths.  Suj)pose  we  give  this  man  a 

jig  casting  9  in.  long,  G  in.  wide  and  1  iih  high,  with 
several  surfaces  to  finish  that  must  show  both  parallel 

and  square  when  tested  on  a  surface  plate  with  a  dial 
indicator.  Tie  would  do  a  workmanlike  job,  no  doubt,  as 
far  as  outward  a|)pearances  were  concerned ;  but  in  nine 

cases  out  of  ten  hi.s  work  would  be  neither  parallel  nor 

square,  because  he  ha.s  not  had  the  opportunity  to  develop 

the  skill  and  judgment  necessary  to  work  to  verv-  close limits. 

Another  instance  where  extreme  i<kill  is  necessary  is 
found  in  the  manufacture  of  subpress  dies,  either  little 
ones  for  making  watch  wheels  or  large  ones  for  making 

iuniature  disks.  That  it  takes  a  skilled  niechani*'  to  do 

work  of  this  kind  goes  without  comment;  and  it  is  very 
doubtful  if  a  comparatively  unskilled  man  could  become 
proficient  on  this  class  of  work  in  a  short  time,  no  matter 

how  complete  the  .^supervision. 

Some  years  ago.  while  traveling  about  the  country  as  a 
tramp  machinist.  I  often  met  mechanics  with  whom  I 
had  worked  previously.  The  rate  at  which  some  of  these 

men  advanced  was  little  short  of  marvelous.  In  one  shop 

where  I  worked,  a  daredevil,  good-natured  sort  of  chap 
ran  a  hand  screw  machine.  Nolwdy  ever  took  him  seri- 

ously ;  in  fact,  we  considered  him  as  a  sort  of  joke.  I 

met  him  again  about  a  year  afterward  under  very  differ- 
ent conditions.  The  dirty  overalls  had  given  place  to 

a  white  apron,  and  Instead  of  running  a  screw  machine 
he  was  boring  jigs  on  a  miller  e(iuip])cd  with  vernier 
slides.  Where  ho  picked  up  tool  making  I  do  not  know. 

but  he  evidentlj-  was  making  good,  as  his  work  always 
pas.sed  close  inspection.  I  recall  another  youth  of  twenty 
or  thereabout  who  used  to  operate  a  punch  press.  Two 
years  later  T  worked  with  him  as  an  experimental  hand 

in  a  large  shop  in  the  Ea.st  which  is  noted  for  the  quality 
of  it«  output.  He  was  also  making  good,  and  he  acquired 
his  knowledge  in  two  years.  Let  me  state  right  now  that 

experimental  work,  which  is  pi-osecuted  from  drawings 
alone,  calls  for  both  skill  and  judgment. 

The  two  men  above  mentioned  succeeded  because  they 
were  natural  mechaiiics  who  were  fired  with  a  detennina- 

tion  to  win.  I  strongly  suspect  that  this  factor  has  some- 

thing to  do  with  the  succ'css  of  the  embryo  die  sinkers 
referred  to  in  the  editorial  in  question.  Close  supervision 
can  no  doubt  replace  skill  to  a  certain  extent  within  rea- 

sonable limits,  but  success  in  lines  calling  for  extreme 
accuracy  will  always  be  governed  by  the  factors  of  long 
experience  or  exceptional  ability.  F.  B.  Jacobs. 

Indianapolis,  Ind. 

Ps'ecisiomi  Oa^e-MaRiaa^  WorR 
On  page  i5!H)  is  a  letter  from  Mr.  Remade  answering 

a  previous  article  of  mine,  wherein  J  stated  that  the  side 

of  a  grinding  wheel  should  never  be  used  for  general  tool 

and  gage  grinding. 
In  a  few  words  I  shall  demonstrate,  very  clearly,  just 

why  this  method  is  in  error,  from  every  point  of  view. 

In  stating  that  I  told  how  a  "certain  job  should  be  done 

by  using  the  side  of  the  wheel,"  Mr.  Remade  is  very 
much  mistaken.     Suppose  we  are  to  consider  as  the  pe- 
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FIG.    1.     1>ISH   WHEKL 
KIG.  2.     GUI'  WHEEL. 

ripliery  that  surface  of  the  wheel  farthest  from  the  center 
and  bounding  the  intermediate  i)art  of  the  wheel;  that  is 

to  say.  thiit  part  of  the  wheel  between  the  farthest  sur- 
face and  the  center.  This,  I  take  it,  will  be  suHicient  defi- 

nition of  the  term  "periphery"'  for  the  present  case. 
Now.  if  the  di.shed  wheel  is  ])resented  to  us  in  a  plain  or 

fiat  state,  it  will  hv  found  that  Mr.  Renuicle's  "side"  will 
be  but  a  more  or  less  beveled  periphery.  To  consider  the 
dished  wheel  in  its  various  forms,  and  in  its  dished  state, 

let  us  employ  a  homely  example:  Suppose  you  cut  your 
hand  on  the  sharp  edge  of  a  brass  cap.  Would  yoti  say 

you  cut  your  hand  on  the  .</</('  of  the  cap  or  the  edfjc  of 

the  cap?  Which?  Yet  such  a  cap  has  two  sides — an  out- 
side surface  and  an  inside  surface^ — the  peri])hery  being 

located  at  right  angles  to  both  sides,  or  surfaces,  by  the 
draw  iug  dies.  This  angle  is  far  greater  than  that  found 
in  any  dished  wheel,  but  the  edge  is  still  the  edge,  is  it 

not  ?  Thus  we  see  that  the  "side"  of  a  dished  wheel  iiiay 
he  merely  the  periphery  of  the  wheel  presented  to  the 
work  at  an  angle,  as  1  shall  demonstrate.  The  di.shed  wheel 
and  the  cup  wheel  were  designed  to  enable  us  to  get  away 

from  the  inaccurate  "side  grinding"  incidental  to  the  use 
of  a  plain  disk  wheel.     It  is  jicrfectly  true,  of  course,  that 
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manv  of  the  finest  tool  makers  use  the  side  of  a  grinding 
wheel  for  close  work  and  actually  get  good  result.";  I)ut 
I  am  firmly  of  the  opinion  that  a  better  way  exists. 

Take  a  plain  disk  wheel  having  no  side  clearance;  in 
addition  to  the  objections  mentioned  in  my  former  article, 

l)age  121,  there  are  other  and  fully  as  serious  disqualifi- 
cations to  the  use  of  the  side  of  such  a  wheel  for  accurate 

work  on  fine  tools  and  gages. 

Suppose  the  face  to  be  14  ̂ ^-  ̂ ow  it  is  evident  that  if 
we  are  grinding  in  a  slot  I/2  ''i-  deep,  a  corresponding 
amount  of  the  side  surface,  or  i/^  in.,  is  cutting.  This 
gives  just  twice  as  much  surface  to  dress  and  kec})  true, 

producing  double  the  amount  of  wear  on  the  wheel,  thin- 
ning it  quickly  and  wearing  it  out  in  about  one-half  the 

regular  time.  I  have  not  figured  the  extra  time  spent  in 
dressing,  wear  and  tear  on  diamond  or  dressing  brick, 
etc. 

Also,  a  consideration  of  the  foregoing  makes  it  easy 
to  assume  that  the  chances  of  error  in  the  finished  work 

will  be  about  twice  as  great  where  the  side  of  the  wheel 
is  used  as  would  be  the  case  if  it  were  possible  to  use  the 

perii)hery  of  the  wlieel.  Owing  to  the  greater  cutting  sur- 
face presented  by  the  side  of  the  wheel  it  may  be  presumed 

by  many  that  a  given  form  can  be  maintained  for  a 
greater  length  of  time;  but  that  is  not,  necessarily,  the 
case. 

The  periphery  of  a  wheel,  running  at  a  uniform  speed, 
not  only  appears  to  hold  a  form  as  well,  but  is  certainly 
far  more  easily  redressed  as  the  shape  wears  down.  On 
the  other  hand,  if  the  grinding  is  done  on  the  side  of  the 
wheel,  the  nearer  the  cut  approaches  to  the  center  of  the 
wheelthe  more  the  speed  is  reduced,  thus  giving  a  wide 
range  of  speeds  at  one  and  the  same  time. 

This  condition  is  intensified  or  moderated,  according  to 
the  depth  of  cut  or  width  of  surface  being  ground;  but 
though  the  cut  be  only  1/2  in.  deep,  this  condition  is  still 
present,  and  the  fact  that  the  cut  is  fairly  shallow  makes 
the  method  none  the  less  wrong — entirely  wrong. 

The  evils  of  cutting  at  too  slow  a  speed  are  several :  )uost 
prominent  among  them  being  slow  productiim,  glazed 
wheels,  burned  work  and  very  often  a  wavy,  irregular 
surface  of  the  work  being  ground,  becau.se  the  side  of  the 
wheel  runs  out  of  true. 

I  never  said  the  side  of  a  wheel  is  entirely  useless.  As 
a  medium  for  holding  the  periphery  to  the  center  it  has 
few,  if  any,  equals.  As  to  just  what  is  the  side  of  a  wheel, 
consider  the  drawing,  Fig.  1.  I  have  chosen  a  Le  Blond 
dished  wheel  as  best  suited  to  bring  out  the  points  I 
wish  to  make,  although  one  may  take  any  dished  wheel, 
110  matter  how  wide  the  grinding  surface.  If  the  wheel  is 
of  the  dished  variety,  the  cutting  surface  is  but  a  bevel  of 
the  periphery,  situated  in  the  nujst  convenient  relation  to 
the  work — ^nothing  more. 

In  the  drawing  it  is  apparent  that  A  is  one  side  of  the 
wheel,  B  the  other  side  and  C  the  periphery,  l)ut  presented 
to  the  work  at  an  angle ;  for  if  C  is  also  a  side,  we  would 
have  a  wheel  with  three  sides  and  no  p&riphery,  which 
would  be  an  absurdity. 

A  dished  wheel,  by  the  way,  ap])eai-s  to  work  better  if 
it  is  not  used  just  as  it  comes  from  the  factory.  Our 
practice  is  to  dress  a  slight  clearance  on  the  flat  cutting 
surface,  producing  in  effect  the  wheel  shown  in  Fig.  1. 

'fhis  dressing  is  intended  to  give  only  clearance. 
In  Fig,  2  is  shown  a  cup  wheel,  known  to  the  trade  as  a 

"Cincinnati  No.  2,"  Troperly  speaking,  this  is  no  more  a 

side-cutting  wheel  than  is  the  dished  wheel.  This  wheel, 
if  straightened  out,  will  show  a  beveled  periphery,  as  is 

patent  to  all. Even  if,  for  the  sake  of  argument,  I  allow  that  these  two 

wheels — sliown  in  the  drawings — <lo  cut  with  their  sides, 
it  is  still  a  side  cutting  vastly  different  from  that  of  the 

])]ain  disk  wheel  Mr.  ]?enuu'le  uses  for  grinding  his  snap 
gages.  The  fact  that  Mr,  Keuuicle  has  no  trouble  in  grind- 

ing Hrst-class  snap  gages  with  a  plain  disk  wheel  shows 
him  to  be  an  unusually  skillful  tool  maker.  I  am  also 
(|uite  certain  that  lie  will  find  a  dished  wheel  superior  for 

the  job,  assuming,  of  course,  that  he  is  not  already  fa- 
miliar witii  all  the  details  of  toolroom  grinding.  When  we 

have  anything  that  iiiii/lit  be  ground  with  the  side  of  the 
wheel  we  use  a  dished,  cupped  or  bexeled  wheel  instead. 
Our  work  embraces  about  two  dozen  different  kinds  of 

gages,  including  snap  gages,  jigs  and  general  tool  salvage. 

Plainfield,  X,  J,  '  J,  B.  Murphy. 

MnstisiMes  aim  Adl^eFtisJiag  ffop 

A  common  fault  with  many  advertisements  inviting 

applications  from  workmen  for  positions  such  as  tool 
makers,  machinists,  drilling  hands,  lathe  hands,  miller 

hands,  etc.,  is  in  inserting  the  term  "first-class."  Wlide 
this  no  doubt  expresses  plainly  the  real  desires  of  those 
who  write  these  requests,  it  nevertheless  is  a  great  deter- 

rent in  getting  the  right  kind  of  help — men  who  undoubt- 
edly have  the  desired  qualifications. 

The  idea  may  be  grasped  nuire  clearly  in  looking  at  an 
advertisement  from  the  viewpoint  of  a  workman  who  nuiv 
be  first-class  in  every  sense  and  would  fit  well  in  the 
position  open,  hut  whose  modesty  or  lack  of  confidence 
would  hold  him  back  from  answering  an  advertiseme:it 

containing  this  term.  There  are  very  few  really  first- 
class  workmen  engaged  in  any  occupation  who  wouhl 
willingly  or  openly  parade  their  efl^ciency.  The  workman 
who  would  do  this  or  does  do  it,  is  generally  of  the  second 
grade.  He  is  one  of  those  whose  habits  of  dissipation 
prevent  them  from  holding  jobs  for  any  length  of  time  or 
who.se  boastfnlness  exceeds  their  merits. 

There  are  also  a  few  young  apprentices  who,  when  they 
have  finished  their  time,  believe  that  they  are  fully  exi>eri- 

euced  and  first-class.  They  are  apt  to  scorn  their  "first 
offer"  unless  it  is  accompanied  by  almost  a  salary. 

There  are  nuiny  workmen  who  are  reliable,  steady,  do 
good  work,  can  be  depended  upon  and  seldom  spoil  work. 
They  are  generally  in  satisfactory  positions.  Even  wiieii 

they  see  an  opportunity  to  better  their  wages  they  will 
hesitate  a  long  time  before  they  venture  to  make  an  appli- 

cation, for  fear  that  they  will  not  measure  up  to  one  of 
these  misleading  advertisements.  Yet  in  nearly  all  eases 

they  would  (although  unkiuwn  to  themselves)  meet  tl>c 

required  conditions.  Thus  the  term  "first-das.*"  as  used in  advertisements  of  this  kind  serves  as  a  hindranc-e  to 

getting  good  men  and  tends  to  destroy  the  confidence  or 
desire  of  many  workmen  who  really  wish  to  answer  the 
requests  and  secure  the  positions  mentionefl. 

It  seems  advisable,  therefore,  to  use  terms  other  than 

"first-class,"  such  as  "a  steady  drilling  hand,"  "a  reliable 
miller  hand,"  etc.  Then  one  may  be  assured  that  the 
applicants  are  really  competent,  and  less  trouble  will  be 
had  in  securing  the  right  kind  of  help, 

Hartford,  Conn.  J.  E.  Coolky. 
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The  leading  article  in  thi^^  issue,  l)y  Howard  E.  Coffin, 

member  of  the  Naval  Consulting  I'.oard  of  the  United 
States,  and  the  technical  article  beginning  on  page  635 
should  be  read  togetlier.  Mr.  Coffin  ])i)ints  out  with  force 

tliat  our  great  industries  must  be  organized  and  educated 

that  they  may  he  in  readiness  to  serve  the  nation  in 
time  of  emergency.  He  also  shows  how  important  it  is 
for  the  machine  shops  of  the  country  to  have  a  knowledge 

of  raacliine  tools  and  methods  already  in  use  in  manu- 
facturing United  States  munitions. 

The  article  on  page  635,  under  the  department  head- 

ing "United  States  Munitions."  is  the  first  of  a  series 
to  .show  bow  American  munitions  of  war  are  manufac- 

tured in  the  shops  of  tlie  Army  and  Xavy  Departments. 
The  beginning  is  with  the  nuniufacturc  of  the  United 
States  service  rifle.  This  is  believed  to  be  the  first  time 

that  an  attempt  has  been  made  to  show  in  a  technical 

journal  all  the  detailed  steps  in  the  manufacture  of  a 
higlily  developed  modern  military  rifle. 

The  great  puri)ose  Ijehind  this  work  is  to  put  into  the 
hands  of  the  readers  of  the  American  Machinist  accurate 
information  to  seive  as  a  basis  for  the  manufacture  of 

United  States  munitions  of  war  in  ]>rivate  plants.  Thus 
all  the  information  will  deal  with  what  is  actually  being 

done  today  in  producing  the  various  articles  that  are 

taken  up.  With  this  knowledge  as  a  starting  point,  pri- 
vate manufacturers  can  so  ])lan  the  nuinufacturing  meth- 

ods in  their  own  shops,  with  their  own  equi]unent,  as  to 

produce  United  States  war  material  successfully  and 
economically. 

Another  purjjose  behind  tliis  work  is  to  show  machines, 
small  tools,  gages,  methods  and  processes  that  are  the 

result  of  more  than  a  century  of  de\elopment  of  machine- 

shop  practice,  for  one  article  of  our  munitions — the  army 
rifle — has  l)een  manufactured  in  the  United  States  on 

an  interchangeable  liasis  for  more  than  one  hundred  years. 

^lany  of  these  highly  develo]X'd  details  of  practice  have 
applications  in  the  making  of  other  machine-shop 
products. 

To  handle  this  enormous  \()lunie  of  information  suc- 

cessfully, a  new  method  of  presentation  has  been  de- 
velojjed.  It  is  shown  by  the  first  technical  article. 
Purely  descriptive  text  has  been  largely  eliminated.  An 

extensive  u.se  is  made  of  drawings  and  dimensioned  de- 
tails, while  for  each  ()|>erati()n  there  is  a  condensed  state- 
ment of  what  it  iinolves,  liovv  it  is  done,  tlie  machines 

and  s])eci8l  tools  employed,  the  number  of  operators 

needed,  the  speeds  and  feeds  used  and  finally  the  pro- 
duction. It  is  i)er]uips  needless  to  jjoint  out  the  mag- 

nitude of  tiie  work  required  to  gather  all  these  data 

for  each  detailed  operation  on  such  a  complicated,  highly 
develo|)ed  piece  of  mechanism  as  a  military  arm. 

For  the  convenience  of  the  readers  of  the  American 

Macii.inisf  all  this  information  will  be  grouped  binder  a 
ili|)ar1ment  head.  Each  item  of  war  material  will  be 
conipleted  before  another  is  taken  up. 

It  is  nndoubtedly  tiMie  tiiat  never  ijei'ore  was  such 
widespread  authorization  given  for  procuring  technical 
details  in  regard  to  the  manufacture  of  munitions  of 
war  as  has  been  given  to  the  American  Machinist.  Great 

credit  is  due  to  the  far-sightedness  of  our  War  and  our 
Navy  Department  officials  in  ajjpreciating  the  value  of 

this  information  to  American  machine  shops  and  ar- 
ranging for  its  collection  and  presentation.  Each  article 

will  be  scrutinized  by  ordnance  officers  before  publication, 
in  order  to  insure  its  comjilete  technical  accuracy. 

m 

If  welding  be  done  in  a  hand  forge,  and  a  poor  weld 

results,  the  man — not  the  forge — is  criticized.  Ages  of 
forge  welding  have  proved  that  such  work  can  he  done. 
In  other  words,  precedent  and  cx])erience  are  the  guides 
for  our  opinion  and  decision. 

However,  v\hen  a  weld  is  made  with  an  oxyacetylene 

apparatus  and  the  work  fails,  or  is  unsuccessful,  the 

blame  is  too  often  ])laced  on  the  a])paratus — not  the  man. 
The  reason  for  these  two  attitudes  is  no  doubt  owing 

to  the  fact  that  the  oxyacetylene  apparatus  is  compara- 
tively new. 

The  American  Machinist  during  the  past  three  years 
has  shown  sufficient  examples  and  given  enough  data  to 

])rove  that  welding  can  be  and  is  successfully  being  done 
iiy  the  oxyacetylene  method.  These  articles  have  not 

lieen  limited  to  any  one  make  or  ty]x>  of  apparatus,  but 

examples  from  high-,  low-  and  equal-pressure  apparatus 
have  been  illustrated. 

A^'ith  this  evidence  it  seems  that  when  ca.ses  of  welding 
failure  do  occur,  it  would  be  fair  to  the  makers  of  the 

apparatus  to  first  prove  that  the  fault  is  not  with  the 
man  using  it. 

It  is  the  business  of  the  makers  to  produce  an  apparatus 

that  will  weld  successfully,  and  in  fairness  it  might  be 
said  that  most  of  them  do  this  for  even  the  most  exacting 
conditions.  Often  when  a  bad  or  insecure  weld  does  oc- 

cur, it  is  caused  by  an  inex])erienced  o])erator  using  an 

incorrect  tyjw  of  flame  obtained  with  the  wrong  mixture 
of  gas,  or  ))crbn]is  through  selecting  the  wrong  size  of 
welding  tip. 

Tlhe  Quaelbec  IBirSdl^e  A<scadl©inift 

KveryoLie  who  sees  under  the  surface  of  technical  things 

was  i)rofundly  distressed  by  the  second  failure  of  the  Que- 
l)ec  Bridge.  It  is  only  the  frivolous-minded  person  who 
can  iind  anything  t)f  humor  in  such  destruction  of  the 

product  of  human  labor  and  shattering  of  well-laid  plans. 
But  the  reason  tor  the  failure  should  be  known  as  a 

warning  and  lesson  to  others.  Tlie  following  paragraphs 
are  taken  from  an  editorial  in  Engineerincj  News  and 
show  the  lack  of  ̂ .are  in  making  the  .stress  calculations: 

Becau,  e  safety  depends  on  .strength  of  material  and  its 

])ro))ortioning  to  .stress,  calculation  of  stress  is  a   vital 
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element  in  engineering  and  is  bound  to  remain  .-u.  It  avhs 

vital  to  the  accident  at  Quebec.  The  bridge  rocker  cast- 
ing whose  breaking  caused  the  fall  of  tlie  suspended  span 

on  Sept.  11  broke  under  circumstances  where  no  one  knew 

how  high  a  stress  it  carried.  Both  the  builders  and  the 
Board  of  Engineers  assumed  that  the  stress  could  not  go 

higher  than  20,000  lb.  per  sq.in.,  but  they  had  no  assur- 
imce  that  it  might  not  be  twice  as  high. 

The  rocker  casting  that  bi-oke  was  too  weak  hv  its  \erv 

design.  It  was  unsafe.  So  al.so  were  it<  three  l)n)t]ici- 
rockers.  Because  one  of  the  four  broke  it  has  been  called 
defective — it  was  rendered  weaker  than  the  others  hv 

some  internal  condition.  But  calling  this  one  rocker  de- 
fective does  not  mean  that  the  othcT-  three  were  safe  and 

adequate. 

It  has  been  learned  that  one  of  the  other  rockers  car- 

ried nearly  twice  normal  load,  and  did  so  without  break- 
ing. This  discovery  is  most  noteworthy.  In  furnishing 

an  illustration  of  how  a  structural  member  may  develop 

very  high  strength,  it  supplements  the  demonstration  of 

low  strength  given  by  the  failed  rocker.  It  recalls  to 

mind  in  a  warning  way  the  fact  that  material  is  in- 
evitably variable.  That  is  why  we  employ  factors  of 

safety,  and  why  we  apply  large  factors  to  matei'ials  wliose 
variations  of  quality  are  likely  to  be  large,  and  snialler 
factors  to  more  uniform  material. 

The  stress  analysis  brings  out  the  plain  liard  fact  that 
the  rockers  at  the  time  of  failure  were  under  very  high 

stress.  Figuring  on  neither  the  most  favorable  nor  the 
most  unfavorable  basis  of  calculation,  it  is  certain  that 

the  stress  was  higher  than  would  be  considered  safe  even 
in  the  very  dependable  rolled  steel  members  of  bridges. 
It  was  higher  than  the  stress  which  the  engineers  of  the 
Quebec  Bridge  permitted  in  the  rolled  steel  bars  of  the 

great  chains  by  which  the  sjian  was  being  lifted,  although 
these  had  been  tested  so  tluiriaighly  that  their  large  factor 
of  safety  was  amply  estaiilislicd. 

Moreover,  the  engineers  hnoiriiKjltj  allowed  higher 
stress  in  the  rocker  castings  than  in  the  chains,  although 

(by  test)  the  chains  could  not  fail  until  60,000-lb.  stress 
was  passed,  wliile  the  ultimate  strength  of  the  rockers 
was  entirely  problematical.  They  allowed  the  high  stress 

to  be  applied  as  a  tensile  stress  to  a  thin  projecting  edge 
of  a  casting,  where,  if  anywhere,  a  crack  might  have  its 
origin.  Even  worst},  the  thin  edge  carried  its  higliest 

stress  at  the  root  of  a  reentrant  right-angle  corner  of  the 
casting,  where  the  iillet  had  been  notched  to  make  a  care- 

fully fitted  seat  for  a  centering  plate. 

Because  the  .specifications  permitted  higli  unit  stresses, 
a  fair  degree  of  detinitehfcss  dl  stress  calcii]ati(m  was 

necessary  to  make  them  .safe;  guessing' at  stresses  niav  l)e 
good  enough  with  very  low  units,  but  with  high  units  it  is 
a  bit  like  smoking  in  a  powder  magazine.  In  a  truss  or 
girder,  or  even  in  a  single  bridge  mcndter,  the  degree 

of  approximation  involved  in  stress  lah  illation  is  prettv 

well  recognized.  The  question  .stands  othcrwi.^e  with  parts 

and  assemblages  of  the  kind  represented  in  the  .shoe  sup- 
port of  the  suspended  span  on  its  lifting  girders. 

It  is  the  stress  calculation  for  the  parts  of  this  support 
that  is  under  s(;rutiiiy,  rather  than  the  unit  stresses  al- 

lowed. The  units  may  still  be  safe  if  the  method  of  com- 

putation is  reliable.  That  is  an  "if"  which  the  designer 
must  meet,  and  meet  with  no  hesita.ti(ni  or  frivolous 

conscience.  Looking  at  the  method  of  calculation  actually 
employed,  however,  the  best  that  can  he  said  for  it  is  tliat 

It  will  liold  true  under  certain  conditions  not  deliniteiy 
known.  AVhat  is  known  certainly  and  definitely  is  thai 

the  calculation  is  wrong,  and  likely  to  be  tmsafe,  undei 
all  other  conditions. 

The  ca.se  of  the  pin  and  casting  calculations  afford.>^  a 
striking  illustration  of  the  old  question  whether  a  part 

may  be  stronger  than  the  whole ;  whether  a  piece  can  b«' 
strengthened  by  cutting  away  soTue  of  it.  The  Quebec 

I'ocker  would  figure  out  to  be  strong  enough  if  its  long- 
tudinal  bracket  arms  were  cut  down  (me-half  in  length. 
Does  this  justify  the  conclusion  that  without  such  cutting 

down  the  part  is  al.so  strong  enough  ?  The  question  is  se- 
<luctive,  and  one  is  tempted  to  answer  yes,  on  the  view  that 
the  smaller  j)art  is  necessarily  weaker.  But  in  the  case 
in  hand  such  reasoning  is  a  fatal  error. 

A  bald  .statement  of  the  method  of  the  calculation  em- 

ployed will  appear  harsh  and  unfair.  Viewed  sujx-rficially 
at  least,  the  calculation  is  absurd,  since  it  plainly  tempeD- 

the  wind  to  the  shorn  lamb ;  that  is,  it  adapts  the  load-di.<- 
tribution  to  the  strength  of  the  ])art,  and  therefore,  while 

purporting  to  determine  or  verify  the  strength  of  the 

part,  it  does  nothing  of  the  sort-.  The  Board's  so-called 
check  calculation  presents  itself  as  a  verification  of  tlu' 

strength  of  the  rocker  casting;  but  in  realitj*  it  is  no 
such  verification,  %  any  stretch  of  rea.soning.  All  ii 
shows  is  that,  to  make  the  shoe  safe,  the  reaction  on  the 
base  of  the  shoe  ouglit  to  he  concentrated  on  the  middle 

half  of  the  shoe  len;rlh,  and  to  make  the  rocker  .<afe  it- 
reaction  ought  to  be  limited  to  similar  ratio.  It  does  not 

show  that  either  the  shoe  or  the  rocker  is  safe.  Yet,  ap- 

parently, the  rcx'ker  casting  was  approved  because  of  .some 
indefinite  faith  that  the  ba.<e  pre.-^.sure  would  concentrati 
itself  in  accordance  with  the  limit  which  the  calculation 

showed  to  be  necessary.  No  attempt  was  made  to  com))e! 
the  ba.se  pressure  to  respect  this  limit. 

Simply  rega  riled,  the  "stress  calculation"  for  the  Quel)ec 
rocker  support  is  merely  some  formal  and  unimportant 

figuring  to  verif}-  minor  features  of  the  design.  It  does 
uot  analyze  or  ajjprove  the  design,  but  tacitly  accepts  the 

design  as  adequate  and  then  dedu(;es  a  few  auxiliary  fig- 
ures from  it.  It  is  therefore  chiefly  significant  as  being 

an  expression  of  complete  faitli  in  the  trained  eye  and 

sound  judgment  of  the  designer  who  sketched  out  the  pro- 
portions of  the  castings.  Unfortunately  that  faith  wa- 

not  justified  by  the  event. 

SHop  Floors  aia<5  HesaMK 
In  selecting  a  form  of  construction  for  a  shop  floor, 

consideration  should  be  given  to  the  liability  of  the  vari- 
ous materials  to  retain  germs  of  infectious  diseases.  Thi^ 

is  an  aspect  of  shop  floors  that  is  often  given  too  little 

thought.  Yet  the  question  should  always  be  asked,  "How 
will  such  and  such  a  flooring  affect  the  health  of  the 

employee  ?" An  ideal  flooring  will  uot  only  serve  all  the  struc- 
tural requirements  of  the  shop  building  of  which  it  is 

a  part  and  of  the  industry  which  is  to  be  carried  on  ufjon 
it,  but  it  will  also  be  composed  of  such  fnaterial  that  it 
will  not  retain  the  germs  of  infectious  diseases,  will  not 

hold  dangerous  or  injurious  products  that  may  be  used  in 
the  processes  of  manufacture  and  will  not  retain  moisture. 
The  floor  temperature,  its  freedom  from  slipperiness,  its 
drainage  if  liquids  are  likely  to  be  spiUed  upon  it,  and 
its  elasticity  should  al<o  W  consideivd. 

I 
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Sliop  E(q^ipinaeEiiil  News 

In  the  design  and  proportioning  of  the  hand  screw  nia- 
I'hine  shown,  to  socuro  rigidity  the  head  and  bed  are  cnst 
integral. 

The  spindle  is  mounted  in  phosphor-l)ronze  bearings, 

grooved  and  provided  with  sight-feed  oil  eups.  The 
stock  feed  is  operated  by  a  conveniently  located  hand  lever. 

HAND  SCREW  MACHINE 

Capacity  of  automatic  chuck,  round,  1,',,  in.;  square,  \i  in.; 
hexaKon.  1  in.;  capacity  of  tliieads  on  .steel,  %  in.;  ca- 

pacity of  threads  on  bia.ss.  1  Vs  in.;  capacity  drillinK  in 
steel^%  in.;  hole  in  spindle,  1  Vj  in.;  length  that  can  be  turned, 
S  in.;  .swins  over  bed,  13  in.;  swing  over  cutoff  slide,  7'4  in.; 
greatest  distance,  end  of  spindle  to  face  of  turret,  saddle 
flush.  13  in.;  diameter  of  turret,  round,  6'4  in.;  .across  flats, 
hexagon,  614  in.;  size  of  tapped  holes  in  turret  face,  %  in.; 
distance  center  of  turret  holes  to  top  of  slide,  1%  in.;  travel  of 
cutoff,  cross,  5  in.;  travel  of  cutoff,  longitudinal,  10  in.;  diam- 
Kter  of  driving  cone  pulley,  13  in..  10V4  in.,  9  in.;  diameter 
of  driving  cone  pulley  on  spindle.  8%  in.,  7  in.,  5^4  in.;  width 
of  driving  belt,  2h<,  in.;  floor  space,  2  ft.  by  4  ft.  5  in.;  weight, 
1..300  lb. 

The  <ut()lV  rest  is  fitted  with  a  locating  claiiij)  provided 
with  an  adjustable  .stop  and  screws,  and  is  equipped  with 

rack  and  pinion  lever.  The  two  tool  posts  have  step- 
wedges  to  give  height. 

The  iuri-ct  is  furnished  hexagonal  or  round  and  is  lifted 
with  binder  bushings.  The  turret  is  indexed  automatic- 

ally by  the  backward  movement  of  the  slide.  The  locking 
bolt,  of  chrome-nickel  steel,  works  in  hardened  and 
ground  bushings  let  into  the  solid  tuiret.  Independent 

stops  operate  automatically  for  each  ))osition  of  the 
turret. 

The  machine  shown  is  a  recent  product  of  the  Turnei- 
.Machine  Co.,  Danl)ury,  Conn.,  and  was  built  for  the  Mac- 
nab  .Vlachiiierv  Co.,  Xew  York  Citv. 

Ball-Bectriim^  Beimels  s^imdl  Floos° 
Graimdlers  giEadl  BtiaffiFers 

In  the  illustrations  are  shown  two  machines  repre- 
sentative of  a  new  line  of  grinding  and  butting  machines 

developed  bv  the  Flisev-\\'olf  Miichine  Co.,  Cincinnati, Ohio. 

The  machines  are  made  in  both  lieuch  an<l  tl(jor  types 
and   lire  equipped   thronglmijl    with    iiall    bearings,   winch 

are  mounted  in  motor  end  caps  in  close  proximity  to  the 

wheels.  P]ach  machine  is  fitted  with  a  quick-acting  switch, 
the  larger  sizes  with  automatic  starters.  The  operating 

handle  is  conveniently  located  in  front  of  the  motoi-.  with 
the  switch  proper  completely  inclosed  in  the  base.     The 

I-k;.     1.      C!R1N1>ING    AND    BUFPINn    MACHINE, 
BENCH    TYPE 

Avheei  guards  are  made  of  steel,  and  they  surround  the 

grinding  wheels  for  three-quarters  of  the  circumference. 
When  so  ordered,  a  combination  guard  can  be  furnished. 

It  has  fittings  for  regulation  size  of  suction  pipes  and  can 
be  connected  to  a  blower  system.  The  backs  are  made 

of   heavy   steel   and    fitted   with    imffle   plates   to  prevent 

KIG.   2.    FLOOR-TYPE  GRINDING  .\ND  BUFFING   .MACHINE 

broken  wheel  ])arts  and  emery  sparks  from  escaping  from 
the  hood.  A  hinged  door  with  lock  is  provided,  so  that 
the  wheel  can  be  renewed  without  disturbing  the  guard. 

The  griiidings  can  he  removed  from  Ihc  hood  by  means 
of  a  sliding  door. 

The  grinding  rests  are  adjustable  and  can  be  taken  oil' 
if  desired.  They  are  held  in  position  by  a  clamijing  mil 
and  bolt  with  wmcealed  head.  The  grinders  are  available 

for  i-onncction  with  alternating-  or  dii-((t-current  circiiit>. 
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Tlic  tive-tipiii(llo  horiisoiital-rail  drilliiitr  macliine  showir 
is  a    ifcoiit   di.'\c'lo])iiK'iit   of   the    Ncwtoji    Machine   Too! 

Worivs,  I'liiladi'liiiiiii.   IVnii.     Tlu'  machine  was  dcsijriicd 
to  iiermit  drilliiij.'-  cio«e  centei-s  and  at  tlie  same  time  to 
retain  a  powerful  drive. 

Tlie  central  spindle  is  li.xed,  the  two  outside  spindles 
beinji  adjnstalilc  from  the  operating'  side  by  means  of  a 
screw.  Hither  spindle  on  the  two-spindle  head  can  be 

brouirht    witbiii  1  in.  of  the  ccnlLM-  line  of  the  central  or 

FIVE-SnXDT.F,    HOraZONTAT>-RAIL    DRILLINO    MACHINE 
Ranee    of    adjustment    on    three-spindle  head,   4  to  lOVj   in.,  between   centers; 

two-spindle  head,  4    to  19  in.;   maximum   distance  between  ends  of  spindles,  2S  in.; 
length  of  feed  motion  to  each  spindle.   12   in.;   speed    lansfe,    400   to   1,200   r.p.m. 

lived  spindle  in  the  tlircc-sjiindle  head,  thus  niakint;  ]Jos- 

siblc  the  drilling;-  of  holes  within  1-in.  center  distance. 
The  spindle  saddles  have  a  full  bearing;  on  the  base, 

with  straj)  and  taper  shoes  to  com])ensate  for  wear,  and 
are  operated  from  a  common  ])air  of  feed  screws  with 
rifjht-  and  left-band  threads,  so  that  both  beads  operate 
simultaneously. 

The  si)indle  beads  liave  four  cban>;es  of  feed  with  rajjid 

]K)wer  traver.'^e  in  both  directions.  The  saddles  are  su]i- 
jilied  with  adjustable  automatic  stop  to  the  feed  motion, 

with  rapid  ))owei'  return,  bavinj;  a  safety  limit  to  ])reven( 
jamming  at  eitbei'  end  of  the  saddle  movement. 

.\n  adjustable  elexatinji-  table  to  take  care  of  the  dif- 
fcient  sizes  of  rails  is  jirovided. 

Tbc  ilUistration  shows  a  sine  bar  manufactured  by  the 
.Model  Tool  and  (iajic  Co..  IS:  .lobn  St.,  Bridjreport. 

Conn.,  and   marketed    under  the  trade-name  "Simiile.v." 

This  instrument,  in  conjunction  with  a  table  of  natural 

sine-:  and  cosines,  is  employed  for  the  accurate  determi- 
nation of  anjrles.  It  measures  5  in.  from  center  to  center 

of  the  disks  and  forms  a  useful  adjunct  to  a  tool  maker's kit. 

Consalbniniedl  MB]lInE!i§|  anadl  Grrfiradliia^ 

The  accompanying;  illustrations  .show  the  mechauisui  <if 

a  combined  nniversal  millinj;-  and  grindinfr  attachmenl 
built  by  Edwai'd  .\.  Moor.  7()5  Kin<;ston  Ave..  Oakland. 

Calif.,  for  u.<e  on  any  lathe.  Its  range 

covers  all  work  that  can  Ik"  done  on 
the  centers  or  on  the  face])late  of  the 

lathe.  In  Fig.  1  the  attachment  is 
shown  with  the  spindle  set  vertically 

and  milling  tbc  flutes  in  a  reamer.  The 
dc\ice  is  attached  by  a  Iwlt  through 
the  column  to  the  carriage  or  to  the 

coin])fiund  or  plain  cross-slide.  The 
interchanging  of  s])indles  for  grinding 
or  milling  is  accom|)lished  by  releasing 

and  tightening  two  nuts  on  the  sleeve. 
The  ability  to  use  it  right  or  left  in 
front  of  or  back  of  the  column,  at  any 

elevation  and  at  any  angle  makes  it 
uni\ersal  in  every  way.  The  overhead 

motor  is  from  %  to  %  hp.  and  is  car- 
ried on  a  single  track.  It  is  within 

easy  reach  over  the  lathe  and  about  a  foot  off  center.  A 
liousing  on  the  back  l)earing  of  the  lathe  carries  a  spindle 
that  slides  to  a  ])osition  over  or  out  of  the  way  of  the 

.SIMPLEX   SINE  BAR 

FIG.    1.    THE   COMPLETE  OUTFIT 

small  cone  pulley.  The  outer  end  of  this  s|>indle  carries  a 
Y-grooved  pulley,  with  a  round  lielt  connecting  with  a 
A^-grooved  pulley  on  the  stud,  thus  transmitting  motion 
to  the  lead  screw  or  feed  rod. 



Octolii'l-    1-.'.    I!»l(i A  M  K  i;  I  (;  A  \      M  A  ('  III  X  I  S'l' 

057 

In  Pig.  2  till'  attiuhiiioiit  is  hIiowii  uriiidiiii!:  the  interiur 
(if  a  gear.  Thig  view  also  illustrates  the  holder  for  the 
(liainond  dresser  for  the  abrasive  wheels.  This  holder 

serves  to  carry  a  spring  stop  lor  iisr  in  grinding  eiitters 
and  reamers. 

ill  milling,  it  is  jiossihie  lo  goi  all  sjn'Oil  ehanges  that 

iii-e  necessarv  for  cutters   from   ]A-\\\.    keyway  eutters  to 

* 

3tzr  —- 
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.■.i^_  ':Tm 
FIG.   2.    INTERNAL  GRINDING 

''Yj-  or  3-in.  standard  riitters  and  mills  or  (i-  or  8-iri.  .saws. 
The  speed  of  the  grinder  is  from  l.lOd  to  11,000  r.jj.m., 

ciKililing  the  use,  at  the  correet  speed,  of  any  size" of  wheel 
j'eipiired. 

'*' 

'I'he  illustration  shows  a  steam  forging  hammer  recently 
developed  by  the  Unlfalo  Foundry  and  .Macliine  Co.,  Buf- 
fido,  X.  Y.,  and  arranged  to  be  driven  by  an  air  com- 
]iressor.  The  compressor  can  be  equipped  for  plain  belt 
drive  direct  from  an  individual  motor  furnished  with  the 

com])ressor:  the  receiver  tank  can  be  |ilaced  in  either  ver-[ 

iinil  or  horizontal  |)osition  at  any  comenient  location  near' 

llic  linmmer  and   compressor  to  best  acc-ommodate  itsell'.- 

l!y  the  use  of  co!n])res.sed  air  .sensitive  control  is  pro- 
vided:  the  force,  j)osition  and  rapidity  of  the  blow  are 

under  absolute  control  and  can  be  instantly  varied  hy 

the  o])erator. 

Sptunp^Geap  Spee« cer 

'J'lic  speed  reducer  shown  is  adapted  for  machine-to<d 
application  and  is  designed  to  be  especially  valuable  in 
])laces  where  dust  and  grit  are  so  Noluminous  as  possibly  to 
affect  the  drives. 

The  form  illustrated  is  of  the  doublc-ditt'erential  type, 
in  which  the  first  part  is  non])lanetary  and  the  second 

planetary.  It  is  claimed  to  eliminate  the  objectionable 
feature  of  the  first  set  of  idlers  being  fastened  to  the 

flat  ])late  and  rotating  on  the  high-speed  shaft. 
The  first  king  pinion  is  keyed  directly  to  the  motor 

shaft,  doing  away  with  the  flexible  coupling  between  the 

.vin-oi'EUATbP  svlf;A:^[  forging  hammer 

.Srrll-GKAR  SPl'IKll   UKDl'CKi; 

motor  ami  the  I'educer  and  making  a  short  connection  by 
using  a  thind)le  between  the  two.  This  thimble  connec- 

tion is  counterbored  to  go  over  the  standard  cover  of  the 

motor  and  is  a  j)art  of  the  front  side  of  the  reducer  case. 
The  tiist  set  oT  studs  and  idlers  is  rigidly  fastened  to  this 
frame,  which  gi\es  a  rotsiry  motion  to  the  internal  gear 

that  is  ])artly  journaled  on  the  slow-speed  shaft  and  re- 
ceives an  outer  su])port  from  the  hub  on  the  planetary 

,cage  carrying  the  ])lanetary  pinions.  On  the  hub  of  the 
lirsi  internal  gear  is  rigidly  fastened  a 

pinion  that  gives  a  planetary  niotion  to 
the  .second  set  of  idler  ])inions;  and  the 

outer  i)eriphery  of  these  pinions,  mesh- 
ing with  the  .stationary  rack,  rigidly 

fastened  in  the  case,  gives  them  a 

pliinetary  niotion  aro\ind  this  king  ))in- 
ion.  .V  shaft  that  is  introduced  into 

these  planetary  ])inions  is  keyed  rigidly 
and  carries  another  set  of  idler  pinions 

that  mesh  with  the  last  gear  that  ro- 

tates on  its  hearing.  This  is  the  slow- 

speed  shaft,  which  has  long  and  am])lc,' 

liearings  in  the  -cover  of  the  reducer 
case.  This  combination  makes  it  possi- 

ble to  get  a  very  large  reduction  in  the 

fwo  last  sets*  of  gears  by  having  a  few 

teeth  less  in  the  last  internal  gear 

than  there  are  in  the  stationary  rack. 

The  cages  carrying  tlie  planetary  idlers 

are  amply  supjiorted   in  two  Jvinds  of 
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l)earings.     These  cages  also  liiid  an  outer  bearing  in  the 

r„-shaped  partition  of  the  main  body  of  the  case. 
This  double  differential  can  also  be  furnished  with  a 

self-contained  case  to  take  a  coupling  between  the  motor 
itnd  the  reducer,  the  one  illustrated  being  merely  a  more 
1  onipact  form  of  the  attachment  to  the  motor.  This  speed 
reducer  is  a  recent  development  of  the  Poote  Brothers 
(Jear  and  Machine  Co.,  Chicago,  111. 

n 

Pedestal  PiaetisiiBaatic  RS'^etter 
The  pedestal  pneumatic  riveter  shown  is  a  recent 

product  of  the  Chicago  Pneumatic  Tool  Co..  Chicago.  111., 

iind  was  designed  for  riveting  small  light  parts  tiiat  can 
l)est  be  handled  in  a  stationary  machine.  It  is  constructed 

so  that  the  machine  can  be  operated  l)y  a  foot  lever,  leav- 

ing the  operator's  hands  free  to  handle  the  work. 
The  yoke  consist*;  of  a  crucible-steel  frame  mounted  in 

the  end  of  pipe  colunm,  all  of  which  is  supported  on  a  cast- 
iron  base  and  held  together  witli  a  %-in.  bolt.    The  base 

Instable   Male   Ga|(e 
The  illustration  .shows  an  adjustable  male  gage  tiiai 

lias  been  developed  by  Nils  E.  Jjarson,  Chicago,  111.     Tlu- 

Skif^    "^    ' 

[ ^ 

^H^^ 

PEDKSTAL.  PNKUMATIC  RIVKTKK 

Yoke  gap,   8   in.:    reach  11   in. 

is  provided  with  anchor  bolt  holes  to  permit  its  being 
fastened  to  the  floor. 

Where  it  is  desirable  to  handle  more  than  one  size  rivet 

ii  special  dolly  may  be  supplied  that  will  accommodate 
four  different  size  rivets.  This  dolly  is  made  to  permit  of 

its  being  used  in  very  close  corners  and  is  replacjeable. 
The  riveter  head  is  held  in  a  clamp,  which  permits  of 

its  being  adjusted  to  take  carc  of  the  wear  on  the  dies 
or  the  variation  in  length  of  rivets. 

ADJUSTABLK   INSIDE  GAGE 

liody  of  the  gage  is  made  of  stciei,  spring  tempered. 
.\djustment  of  the  measuring  points  is  by  means  of  ii 

wedge  actuated  l)>  a  knurled  nut. 

Sos^e  £si!%plos^s!]^eE2t  Statistics 
Here  are  the  amazing  figures  for  a  group  of  twcK" 

factories  scattered  over  six  states: 

Empioyees  on  payroll  at  the  bcKinning  of  1912    37,274 
Employees  on  payroll  at  end   of  1912    43.!"71 
Increase  in  working  force  during  1912    6.B97 

Employees  hired  during   1912       42..">71 Employees  hired  in   excess  of  required   increase    35.S71 

In  other  words:  In  order  to  maintain  a  total  working 

foi'ce  of  37,37-1  persons  and  to  elTect  an  increase  of  6,(>!>i. 

it  was  necessary  to  engage  42,571,  oi-  about  'j1.^  times  a- 
many  people  as  constitute  the  increase  of  the  workiii<c force. 

Theoretically,  only  as  many  persons  ought  to  ha\'- 
been  hired  as  were  needed  ])ermanently  to  increase  tli<- 
force;  practical  allowances,  however,  must  be  made  t" 

compensate  for  the  following  fac'tors  applicable  to  workei- 
generally.     It  may  be  assumed: 

1.  Tliat  1  per  cent,  of  the  regular  force  of  employeo 

under  investigation  die  within  a  year  ami  must  'i.- 
replaced. 

2.  That  4  j)er  cent,  are  in<;apacit<ited  for  work  by* sick- 
ness for  more  than  two  weeks  and  must  be  re]>lai-e(l  tein- 

porarily  or  ])ermaiiently. 

3.  That  8  per  cent,  witlidniw  from  service  from  wbats'i 
ever  reason  or  are  discharged  in  the  course  of  a  year  aii'l 
must  be  replaced. 

1.  That  8  per  cent,  of  the  normal  force  must  be  added 

for  temporary  w<»rk  and  for  noi-mal  fluctuations  in 
production. 

•").  That  S((  per  cent,  constitute  a  satisfai-toi'v  cffii-iem-i 
of  a  liiring  dci)artment. 

It  follows,  therefore,  that  without  any  pennanciii 

increase  in  the  working  force,  'iiiV^  per  (;ent.  of  the  total 
force  would  have  to  be  rehired  during  the  year.  The  same 

allowances  must  be  applied  to  the  number  of  employees 

required  to  give  a  permanent  increase  in  the  working; force. 

Applying  these  factors  to  the  problem  in  hand  we  timl 
that  the  engagement  of  13,843  persons,  in  addition  ixi  tht 
(i.GDT  for  permanent  increase,  or  the  total  engagement  of 

•iO,540  persons,  would  have  been  justilied  to  cover  witli- 
drawals  by  death,  sickness,  resignation  and  discharge,  and 

to  allow  for  production  fluctuations  and  practical  employ- 
ment results.  But  42,571  persons,  however,  were  engaged, 

or  22,031  above  the  apparently  necessary  requirements. — 

M.  \V.  -Vlexander.  in  IVw  Xdlioii's  Ihisiness. 
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Col.  RoJijert  C.  McSiiEsviraey 

Col.  Robert  Cochran  McKiimey,  chairman  of  the  Board 

of  Directors  of  tlie  Nile.s-Benient-Pond  Co.,  for  many 
years  its  active  president  and  the  dominant  figure  in  the 
consolidation  of  the  enormous  machine-tool  interests  in- 

volved, died  at  his  home  in  Belle  Haven,  Conn.,  on  Oct. 
3.  after  a  long  illness.  Failing  health  caused  Colonel 

McKinney'.s  retirement  from  active  woi-k  two  years  ago. 
The  career  of  Colonel  McKiuuey  is  truly  reflected  in 

the  Niles-Bement-Pond  Co.,  for  this  huge  American  cor- 

COL.   ROBERT  C.   McKIXXEY 

|ii)ration,  one  of  the  largest  manufactories  of  the  world, 
not  only  represents  his  technical  and  expert  mechanical 

knowledge,  but  typifies  his  greatest  gift — the  gift  of  or- 
ganization. To  have  conceived,  planned  and  executed  an 

organization  of  such  magnitude,  without  in  any  way 
raising  a  question  as  to  business  morals  or  personal  in- 

tegrity, is  the  monumental  achievement  for  which  Colonel 

.Mi-Kinney  will  be  loiig  remembered  in  the  machinery- 
building  world. 

Colonel  McKinney  was  born  in  Troy,  N.  Y.,  in  18.51, 
at  a  time  when  that  community  was  especially  distin- 

guished for  manufacturing  interests  associated  with 

machinery,  iron  and  steel  products,  stoves  and  ranges. 
He  was  a  son  of  Robert  and  Mary  (Smyth)  McKinney, 
1111(1  his  fatlier  was  j)resuinably  identified  with  certain  lines 
of  hardware  manufacture;  for  when,  in  1801,  Colonel 

McKinney's  parents  removed  from  Troy  to  Cincinnati, 
the  senior  McKinney  became  a  member  of  a  (irm  engaged 

in  manufacturing  hardware.  ^Uthough  young  McKinney 
attended  the  public  schools,  and  Woodward  High  School 
in   Cincinnati  until   18  vears  of  age.  he  must  also  liave 

received  constant  information  respecting  hardware  mami 
faeture  while  still  a  youth.  Two  of  his  brothers,  older 
than  himself,  had  established  a  manufacturing  company 
at  Hamilton,  Ohio,  and  the  fact  that  the  brothers  were 

engaged  in  manufacturing  there  justifies  the  inference 

that  young  .McKinney's  early  associations  were  such  as 
to  bring  him  into  constant  touch  with  manufacturing. 

He  must  have  discovered  a  strong  bent  for  mechanics, 
for  he  took  a  partial  course  in  mechanical  engineering  in 
Cornell  University  in  the  early  seventies.  His  student 
life  was  followed  by  employment  in  the  drafting  room 
and  office  of  a  company  whi(!h  manufactured  steam- 
pumping  machinery  at  Hamilton. 

The  City  of  Ilaniilton  had  already  gained  especial  dis- 
tinction as  a  manufacturing  (-enter,  greatly  if  not  chiefly 

occupied  in  producing  machinery,  steam  pumps  and  ma- 
chine tools.  There  had  been  established  tliere  a  com])any 

engaged  in  manufa(-turing  iriacshine  tools,  which  had  not 
yet  gained  its  higli  reputation  for  the  quality  and  the  finisli 
of  its  product.  The  Niles  Tool  Works,  for  that  was  the 

name,  was  unique,  since  it  was  the  first  manufactory  of 
that  kind  established  and  operated  west  of  Philadelphia. 

In  1877  Colonel  McKinney  be(iame  associated  with  tlie 
Niles  Tool  Works.  It  was  at  a  critical  and  yet  opportune 
time.  The  country  was  just  upon  the  verge  of  resuming 
specie  payments,  and  finan(!ial  conditions  were  still  some- 

what chaotic.  The  countiy  was  also  recovering  from  the 
demoralization  of  business  and  impairment  of  credit  con- 

sequent ujwn  the  panic  of  187:5. 

It  was  undoubtedly  at  this  time  that  Colonel  McKinney 
first  imj)ressively  revealed  his  qualifications  for  seizing  the 

opportunity  that  was  opening  in  the  West,  especially  for 
a  business  of  this  kind;  for  within  two  years  he  Avas 

elected  secretaiy  of  the  company,  and  a  little  later  treas- 
urer a,nd  general  manager.  In  addition  to  Colonel  McKin- 

ney's technical  and  expert  knowledge  as  a  mechanical 
engineer,  he  showed  himself  possessed,  of  great  energy  in 
extending  the  business  and  inc;reasing  the  capacity  of 
the  plant.  So  great  was  this  expansion  that  it  was  found 

to  be  imperative  that  there  be  reorganization  of  the  busi- 
ness and  enlargement  of  the  capital,  so  that  greater  facil- 
ities (!ould  be  obtained  and  a  high  quality  of  product  at 

the  lowest  possible  cost  of  manufacture  secured.  The 
capital  of  the  reorganization  was  increased  to  $3,000,000. 

In  this  ex2)ansi(jn  were  involved,  first,  expert  and  tec/hnical 

knowledge  of  manufacturing  itself .^_  second,  ability  suc- 
cessfully to  finance  a  reorganization,  and  in  the  third 

place,  the  difficult  but  vital  feature  of  organization,  the 
perfecting  of  a  synnnetrical  machinery  of  organization 
and  the  securing  of  coo^petent,  highly  skilled  subordinates 

foi'  the  direction  of  th€  various  departments. 
In  all  of  this  work  Colonel  McKiimey  was  preeminent: 

he  had  gained  while  with  this  company  the  title  of  colonel 
through  his  service  on  the  statf  of  Governor  Bushnell,  of 
Ohio.  It  was  realized  soon  afti^r  the  reorganization  that 
it  was  essential  to  secure  additional  property  if  the  Niles 
works  were  to  be  wisely  expanded.  For  that  purjwse  the 

plant  and  the  business  of  the  Cope  &  Maxwell  Manufac- 

turing Co.,  whose  products  were  steam  pumps,  were  pui'- 
chased.  Later  the  machinery  and  business  of  the  Cope  & 

Maxwell  Co.,  as  bought  by  the  Niles  Tool  Works  Co., 
were  sold  to  another  corporation  and  became  a  part  of  the 

Inttirnatioual  Steam  Pump  Co.  Colonel  McKinney  per- 
ceived that  even  with  the  large  organization  and  facilities 

ivhicli  the  new  Niles  Tool  Works  Co.  represented  there 
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could  not  be  the  hiiiher  developmeiiT  and  the  acceptance 

of  tile  magnificent  opportunities  which  he  saw  openini; 

without  much  greater  expansion.  Colt>nel  ̂ JcKinney  alno 
realized  that  this  ex])ansion  should  he  of  a  kind  wJiicli 

involved  reasonable  combination  and  far-reaching  co- 
c])eration.  To  accomplish  this  was  to  do  the  work  of  the 
higher  order  of  constructixe  business  genius. 

Tn  1898  the  first  steji  Avas  taken  throngh  the  purchase 
of  the  control  of  the  widely  known  Pond  ̂ lachine  Tool 
Co..  of  Plainfield,  N.  J.,  this  ])urchase  being  supplemented 
by  the  obtaining  of  options  on  the  works  of  Bement,  Miles 
&  Co.,  of  Philadelphia,  Penn.,  as  well  as  the  Philadelphia 
Engineering  Works.  This  involved  the  organization  of 

one  sponsoring  corporation,  cajiable  of  taking  over  the 

various  properties,  of  harmonizing  the  plants  and  per- 
fecting production  and  marketing.  The  company  thus 

created  is  now  known  the  world  over  as  Niles-Benient- 

Pond  Co.,  organized  17  years  ago. 

Colonel  McKinney"s  achievcmeni  in  cieating  this  coni- 
]iany  and  perfecting  its  organization  was  recognized  by 
his  election  as  president  of  it.  Other  oi)portunities  came, 

and  if  they  wei'e  to  be  met  and  the  company  was  to  handle 
the  great  business  that  came  to  it,  it  was  necessary  to 
soHure  other  properties.  For  that  reason  the  great  Pratt 

&  Whitney  Co.  (of  Hartford),  the  Bertram  Co.  (of  Can- 
ada )  and  the  TJidgway  Machine  Co.  (of  Eidgway,  Penn.) 

were  bought  in  adflition  to  numerous  other  smaller 
establishments. 

Colonel  McKinney  was  a  member  of  the  Union  League 

Club,  Lotos,  Engineers'  and  Cornell  Clubs,  of  New  York; 
ilie  Hartford  Club,  of  Hartford,  and  Queen  City  Club,  of 

(^'incinnati;  a  member  of  the  American  Society  of  Mechan- 
ical Engineers,  and  was  a  past  president  of  the  Machinery 

tllnb,  of  New  York.  Besides  his  wife,  whom  he  married 

at  Hamilton,  Ohio,  in.  1879,  and  a  daughter.  Colonel 

Mclvinney  is  survivetl   by   two   brothers. 

STATEMENT   OF    THE   OWNERSHIP,    MANAGEMENT.    ETC., 

REQUIRED  BY  THE  ACT  OF  CONGRESS  OP  ' AUGUST   24,    1912, 
of  American  Machinist,  published  weekly  at  New  York,  N.  Y., 
for  October   1,   1916. 
State  of  New  York         I  gg 
County    of    New    York  j 

Before  me.  a  Notary  Public  in  and  for  the  State  and  Cotintv 
aforesaid,  personally  appeared  Chester  W.  Dibble,  who,  having 
been  duly  sworn  according  to  law,  deposes  and  says  that  he  is 
the  Vice-President  of  Hill  Publishing  Co.,  Publishers  of 
American  Machinist,  and  that  the  following  is,  to  the 
best  of  his  knowledge  and  belief,  a  true  statement  of 
the  ownership,  management,  etc.,  of  the  aforesaid  pub- 

lication for  the  date  shown  in  the  above  caption  re- 
quired by  the  Act  of  August  24,  1912,  embodied  in  section 

443,  Postal  Laws  and  Regulations,  printed  cm  the  reverse  of this  form,  to  wit: 
1.  That  the  names  and  addresses  of  the  publisher,  editor, 

managing  editor  and  business  manager  are: 
Publisher,    Hill    Publishing    Company,    10th    Ave.    at    36th    St 

New  York^  N.   Y. 
Editor,  Leon  P.  Alford.  10th  Ave.  at  36th  fn.,  New^  York,  N.  Y 
Managing  Editor,  John  H.  Van  Deventer.  10th  Ave.  at  36th  St  , New  York,  N.   Y. 
Business  Manager,   Mason  Britton,  10th  Ave.  at  36th  St..  New 

York,   N.  Y. 
2.  That   the   owners  are: 

Hill  Publishing  Company,  10th  Ave.  at  36th  .St.,  New  York.  N  Y 
Owners  of  1'/,    or  more  of  Stock  Issued. 

Estate  of  John  A.  Hill,  10th  Ave.  at  36th  St.,  New  Y'ork Arthur    J.    Baldwin.    10th    Ave.    at    36th    St.,    New    York 
Fred    R.    Low,    10th    Ave.    at    36th    St.,    New    York,    N     Y 
John    McGhie,    10th    Ave.    at    36th    St.,    New    York     .N     Y 
Fred    S.    Weatherby,    1600    Beacon    St.,    Brookline,    Mass 
Frederick  A.  Halsey,  3.')6  W.  120th   St..  -N'ew   York,  N    Y G.  Eugene  Sly.  !50  Union  Sq..  New  York,  N.  Y. 
Frederick  W.  Gross,  215  E.  11th  St.,  Erie.  Peniii 
Emma  B.  Hill,  80  Munn  Ave.,   East  Orange,  N    J 

The  remaining  stock  is  owned  by  91  stockholders  who  own 
less  than  I'/i    each,  73  of  whom  are  employees  of  the  company 3.  That  the  known  bondholders,  mortgagees  and  othei 
security  holders  owning  or  holding  1  per  cent,  or  more  oi total  amount  of  bonds,  mortgages  or  other  securities  are Mortgage  on  building.  Dime  Savings  Bank,  Brooklyn    N    Y 

4  That  the  two  paragraphs  next  above,  giving  "the  nanies of  the  owners,  stockholders  and  security  holders  contain  not only  the  list  of  stockholders  and  security  holders  as  thev 
appear  upon  the  books  of  the  company,  but  also,  m  ca«e'« where  the  stockholder  or  security  holder  appears  upon  the books  of  the  company  as  trustee  or  in  anv  other  flduciarv 
relation,  the  name  of  the  person  or  corporation  for  whom  such trustee  is  acting,  Is  given;  also  that  the  said  two  paragraphs 
contain  statements  embracing  affiant's  full  knowledge  and belief  as  to  the  circumstances  and  conditions  under  which stockholders  and  security  holders  who  do  not  appear  upon  the 
books  of  the  company  as  trustees,  hold  stock  and  securitie'* 
in  a  capacity  other  than  that  of  a  bona  fide  owner-  and  thi« afflant  has  no  reason  to  believe  that  any  other  person  asso- ciation or  corporation  has  any  interest  direct  or  indirect  in the  said  stock,  bonds  or  other  securities  than  as  so  stated  liv 
"'•"•  CHESTER  W.  DIBBLE. 

.  ,         ,    Vice-President.  Hill  Publishing  Co. Sworn  to  and  subscribed  before  me.  this  29th  diiv  of September,    1916. 
CSeal.]  RTCH.ARD  L.  MURPHY 

(My  commission  expires  March'30,  191T.) 

iiiniiiiliiMiii illDIIIIIIIIIIII'IIIIIIIIIUIS 

Personals 
'i      two  civilian  members  of  the  board  appointed  bv =       Serrptiirv    nf    W-ir    tj-.l-^^    ««    s..,.,...*:  —  *„    ii,-.    .„„• 

illlMlllllltlinillllllllllll: 

George  L.  Hoyt,  superintendent  of  the  Geortre 
W.  Swift  Machine  Works,  Burdentown,  X.  J.,  has 
resigned. 

P.  W.  Gilbert,  for  several  .veara  assistant  sales 
nianay;er  of  the  Standard  Welding  Co..  has  been 
appointed  sales  manager,  succeeding  H.  A.  Flagg, 
I'eceiitl.v  resigned. 

B.  A.  Quayle,  who  has  had  charge  of  the  Chl- 
v:\iii}  office  of  the  Standard  Welding  Co.  for  many 
years,  becomes  general  represehtative,  with  liead- 
iiuarters  at  the  lionie  office. 

Benton  G.  L.  Dodge,  who  has  had  charge  of 
advertising  and  publicity  of  the  Standard  Welding 
Co.  for  several  years,  has  taken  up  the  larger 
duties  of  manager  of  sales  promotion. 

Frank  E.  Krause  has  Been  appointed  manager 
of  tlie  Weimar  Cliain  Works.  Avon,  Venn.,  suc- 

ceeding George  Holly,  resigned.  Mr.  Krause  was 
formerly  assistant  to  Edgar  A.  Weimar,  president. 

Ross  Anderson;  manager  of  production  of  the 
INinie  Kngineering,  and  Machine  Co.,  Baltimore. 
Md.,  lias  assumed  general  management  of  the 
shops  and  has  been  glvei>  the  title  of  works  man- 
;iger. 

Walter  C.  Voss*,  until  recently  In  charge  of  the 
<"leveland  district  of  the  Standard  Welding  Co., 
iia.-i  been  transferred  to  the  Detroit  office,  where 
he  wili  succeed  Charles  E.  Miller,  recently  re- 
signed. 

B,  D.  Gray,  by  action  of  flie  board  of  direc- 
lois  taken  on  Oct.  0,  succeeds  F.  E.  Bright  as 
president  of  the  Hess-Bright,  Manufacturing  Co- 
Mr.  Blight  remains  identified  witli  the  company 
as    chaitin:in    of    the    !)oard. 

Josepli. Spring,  for  the  piisf  seveU  years*  piece 
rate  inspector,  factory  layout  and  cost  department 
expert  for  the  Aurora  Automatic  Madinery  Co  . 
Aurora,  111.,  has  been  promoted  to  the  uositlon  of 
superintendent  of  the  Chicago  plant, 

B.  M.  W.  Hanson,  vice-president  and  works 
mapagcr  of  the  Pratt  &  Whitney  Co.,  la  one  6f  the 

ciiine-gun  controversy  and  recommend  the  best 
method  for  the  Government  to  adopt  for  the  future 
development   and   purchase   of  machine   guns. 

f  Business  Items  1 
'iiiiiiiiiiiiiiiiiiitiiiDiiiiiiiiniiMiuttiiMniiiiiiiiiiitnuiiiMiiiiHiittiiiiiiiiiiiiiiiiiiiiiiiiR 

The  Ready  Tool  Co.,  Bridgeport,  Conn.,  has 
just  moved  into  its  new  factory,  corner  of  Iranls- 
tan  Ave.  and  the  railroad. 
The  Union  Gear  and  Machine  Co.,  Boston. 

Mass.,  is  moving  into  larger  (juarters  at  27 
Purchase  St.,  that,  city,  giving  it  about  four 
times  its  present  floor  si)ace,  where  consider- 

able new  machinery  »will-  be  installed 
The  Edgewater  Steel  Co.,  recently  incorporated. 

has  completed  its  orgiuiizatlon  and  has  purchased 
the  plant  of  the  Kennedy-Stroh  Corporation  at 
Oakmont,  Penn.  Tlie  officers  of  the  new  organiza- 

tion are :  F.  B.  Bell,  president ;  M.  R.  .lacksom 
vice-president ;  W.  H.  Sehoen,  treasurer ;  J.  Ht 
Baily,  secretary  ;  F.  C.  Riddile,  general  manager. 
<;eneral  otHces  will  be  maintained  in  Pittsburgh. 

Trade  Catalogs 

Power  Presses^  The  Cleveland  Jlachine  &  Mfg. 
Co.  4938-4952  Hamilton  Ave.,  Cleveland,  Ohio. 
Catalog.  Pp.  120 ;  6x9  in.  Describes  also  shears, 
dies  and  other  metal  working   machinery. 

i  Catalogs  Wanted         f 
^"•""   "   """""""nniiiniiilmmiiiiiiuiiitiiiiuiiuiiiiumtitllTfiminiinft 

The  Eastern,  Flexible  Cohduif  Co..  41  Cardner 

Ave.,  Broolil.iif,  X.  Y.',  would  like  to  receive  for their  pureliasin;;  departnieiit  oatalogs,  price  lists, 
etc.,    from    maimfacturers. 

I    Forthcoming  Meetings     { 
nilMlllllllltllMHIIIMII   ttllllllullluUII.IUIIIItUtUIUIIIIIIIIIIIItlUlltllullllllUulllllr 

National  Slachine  Tool  Builders'  AssMatioii. 
Annual  convention.  Oct.  24-2.i,  Hotel  Astor,  Xew 
York  Cit.v.  Charles  E.  Hildreth,  general  man- 

ager,   >Vorcesfer,    Slass. 
American  Sociel.v  of  Mechanical  Kngineers 

Annual  meeting,  Deo.  r>-S,  Kngineering  Building. 
New  York  City.  Calvin  iV,  Elce,  seiretarv,  2!i 
West  39Ui  St.,  New  York  City. 

American  Society  of  Xleclianical  Engineers. 
Monthly  meeting,  first  Tuesdav,  Calvin  W.  Rice, 
secretary,  29  West  39th  St.,  New  York  City. 

Boston  Branch  National  Jletal  Trades  Associa- 
tion. Jlonthly  meeting  on  first  Wednesday  of 

each  niontli,  Y'oung's  Hotel.  W.  W.  Toole,  secre- 
tary, 40  Central  St..  Boston,  Mass. 

Providence  Association  tif  Mechanical  Engi- 
neers. Slonthly  meeting,  fourth  Wednesday  of 

eacli  month.  .1.  A.  Brooks,  secretary.  Brown  I'ni- versity,  Providence,  li.  I. 

New  England  Foundr>ineirs  Association.  Reg- 
ular meeting,  sec<»nd  Wednesday  of  each  month. 

Exchange  Club,  Boston.  Mass.  Fred  F.  Stockwell, 
205  Broadway,  Cambridgeport,  Mass. 

Engineers'  Society  of  Western  Pennsylvania. 
Montlily  meeting,  third  Tuesday ;  section  meeting, 
first  Tuesday.  Elmer  K.  Hiles,  secretary,  Oliver 
Building,  Pittsburgh,  Penn. 
Rochester  Society  of  Technical  Draftsmen. 

Monthly  meeting,  last  Thursday.,  O.  I.  Angeviue. 
.Ir.,  secretary,  85"  Genesee  St.,  llochesler.  N.  Y. 

Superintendents'  and  Foremen's  Club  of  Cleve- land. Monthly  meeting,  third  Saturday.  Philip 
Frankel.  secretarv,  310  New  England  Building, 
Cleveland,  Ohio. 

Western  Society  of  Fngineers,  Chicago.  III. 
Regular  meeting,  first  Wednesday  evening  of  eacli 
month,  excepting  ,luly  and  .\ugiist.  .T.  H.  Warder, 
secretary,  1785  Monadnock  Block,  Chicago,  III. 

Philadelphia  Foundryinen's  Association.  Meet- 
ings first  Wednesday  vf  each  month.  Manufac- 

turers' Club.  Philadolpliia.  Penn.  Howard  Evans, 
secret.ir.\'.  Pier  45  North.   Philadelphia,  Peiui. 
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?initty  Years^  Progress  Him MaMnnE  amd  UsiiniE Di( 
By  Edward  Dean* 

SYNOPSIS— Thvi  article  is  the  first  of  four  that, 
taken  together,  record  the  study  and  results  of 
twenty  years  of  pun-ch-and-die  design,  making  and 
using.  The  progress  during  this  time  has  modified 

the  selection  of  the  steel,  the  proportions  and  corir- 
struction  of  the  dies,  methods  of  die  making,  fur- 

naces and  instruments  for  die  hardening,  and, 
finally,  the  construction  of  siibpresses  and  power 
presses.  During  this  period  the  working  life  of 

the  dies  has  steadily  increased,  the  first  cast  has  de- 
creased, the  number  of  jmnchings  between  grinds 

ings  has  increased,  the  number  of  grindings  per 
die  has  increased,  and,  as  a  result,  the  die  cost  per 
thousand  punchings  has  greatly  decreased. 

More  thai)  twenty  years  ago  1  was  impressed — as  many 
other  tool  makers,  pressroom  foremen  and  shop  super- 

intendents have  Ijeen  impressed — by  the  great  difference 
in  the  life  and  service  of  all  kinds  of  cutting  tools. 

In  other  cases  one  set  of  dies  made  in  a  particular  way 
would  give  good  service,  while  a  similar  set,  as  regards 
design,  would  be  almost  worthless.  Perhaps  the  first  set 
would  be  duplicated  time  after  time  without  any  losses 
due  to  cracks  and  breakage.  On  the  other  hand  it  would 
seem  almost  impossible  to  harden  one  of  the  second  set 
without  loss  through  damage  in  the  hardening  room. 

Everyone  who  has  had  anything  to  do  with  pressroom 
tools  has  met  with  just  such  discouraging  conditions. 
But  the  fact  that  some  of  the  tools  were  good  and  gave 
excellent  service  showed  the  possibility  of  success  if  the 
underlying  reasons  could  be  found.  This  was  my  own 

starting  point  some  twenty  or  twenty-two  years  ago.  I 
wanted  to  be  able  to  hiake  punches  and  dies  so  that 
every  one  turned  out  would  be  equal  to  the  best  of  those 
that  apparently  came  from  a  chance  combination  of 
proper  design,  suitable  steel  and  proper  die  making  and 
hardening.  I  wish  I  could  say  that  this  goal  has  been 
completely  reached.  I  cannot  do  this.  However,  I  have 
been  able  to  make  progress.     And  in  this  and  the  three 

FIG.   1.    GROUP  OF  RRCF,NTI.,Y  MADE  DIES  AND    SUBPRES.SES 

I 

I 

especially  punches  and  dies.  When  I  first  began  to  think 
about  tliis  matter  it  was  not  unusual  to  have  one  set  of 

press  tools  stand  up  for  several  hours  between  grindings 
and  turn  out  many  thousand  pieces.  Perhaps  the  ne.xt 
set  of  tools  tried  would  run  only  a  few  minutes  and  pro- 

duce only  a  few  hundred  l)laiiks.  So  far  as  we  could  see 
the  two  sets  of  tools  were  identical.  They  were  made 
from  the  same  bar  of  steel,  perhaps  by  the  same  die  maker, 
and  hardened  by  the  same  man.  Yet  the  service  was 
as  different  as  the  difference  between  success  and  failure. 

•Superintenilont,    Century    Elcetilc   Co. 

following  articles  I  will  give  my  methods  and  results 

All  tluit  I  have  discovered  is  easily  applied  in  die  draft- 
ing and  die  making.  It  is  my  hope  that  the  information 

will  I)e  of  practical  use  to  many  tool  designers  and  tool 
makers. 

One  of  tlie  first  results  of  my  study  was  the  establishing 

of  practical  punch  and  die  clearances.  A  little  table  giv- 
ing this  information  was  published  in  the  American  Ma- 

chinist. Many  die  makers  are  using  these  clearances 

today,  and  in  my  own  work  tlicy  have  had  the  test  of 
some  fifteen  vears  of  constant  use. 
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My  first  work  was  of  course  done  in  carbon  steel;  in 
fact,  most  of  my  work  lias  been  done  with  plain  carbon 
die  steels  of  from  96  to  115  points  carbon.  Some  work 
has  been  done  with  steel  having  as  high  as  140  points 
carbon.  A  limited  amount  of  work  has  also  been  done 

with  high-speed  steel.  But  the  results  from  the  high- 
speed steel  studies  have  not  been  satisfactory.  Carbon 

steel  is  by  far  the  better  material  for  punches  and  dies 
with  the  exception  of  some  forms  of  forming  and  draw- 

ing dies  where  density  of  metal  rather  than  a  keen  cutting 
edge  is  required.  In  fact,  in  my  own  shop  practice  I 
am  continually  restricting  the  use  of  high-speed  steel. 

with  this  viewpoint.  It  is  possible  to  get  much  greater 
service  out  of  carbon  steel  than  we  usually  believe.  Com- 

parative records  of  service  as  obtained  today,  compared 
with  similar  records  of  ten  years  ago,  show  the  possibili- 

ties of  improvement  in  this  direction. 
I  must  again  express  my  firm  belief  in  the  value  of 

carbon  steel  for  many  kinds  of  machine-shop  cutting  tools. 
In  my  own  experience  the  places  where  high-speed  steel 
is  necessary  seem  to  be  growing  less  as  time  goes  on. 

During  my  study  of  the  past  twenty  years  there  has  been 
a  great  development  in  equipment,  particularly  in  fur- 

naces and  instruments  for  the  hardening  room,  and  in 

PIG.   2.    GROUP  OP  TEST  PIECES  AND  RECORDS  ACCUMULATED  DURING  STUDY  OF  DIE  STEELS 

At  present  it  is  hardly  used  at  all  except  for  single- 
pointed  tools — lathe,  planer  and  shaper  tools — and  for 
milling  cutters,  eounterbores  and  some  screw-machine 
tools. 

The  grade  of  steel  that  I  have  used,  of  both  American 
and  English  manufacture,  is  sold  for  16c.  to  18c. 
per  lb.  base.  As  there  has  been  no  difficulty  during  the 
recent  months  in  obtaining  steels  of  this  quality,  we  have 
had  none  of  the  trouble  that  has  been  so  disturbing  to 

the  users  of  high-speed  steel.  A  few  weeks  ago  an 
editorial  in  the  American  Machinist  called  attention  to 

the  fact  that  the  present  scarcity  of  high-speed  steel 
might  prove  beneficial,  by  stimulating  a  more  careful 
study  of  the  possibilities  of  carbon  steels.     I  agree  fully 

apparatus  and  instruments  for  the  laboratory.  In  the  be- 
ginning of  my  work  there  was  no  way  to  keep  unifonu 

furnace  temperatures,  or  in  fact  to  measure  those  tem- 
peratures with  any  degree  of  accurac)'.  I  found  that  a 

variation  of  40  deg.  F.  was  not  at  all  uncommon  between 
various  parts  of  the  best  furnaces  that  could  be  bought 

for  hardening  tools.  I  also  found  that  commercial  pyrom- 
eters would  not  register  uniformly  within  some  25  deg.  F. 

Finally,  after  investigating  several  different  makes  and 
trying  out  some  twenty  instruments,  I  was  able  to  obtain 
a  device  that  will  indicate  temperature  changes  as  small 
as  21/2  deg.  F. 

If  the  instrument  is  connected  to  a  cold  furnace,  and 

a  lighted  match  is  held  in  the  open  oven  door,  the  in- 
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strument  will  show  the  slightest  change  in  temperature 

inside  the  furnace.  The  equinieiit  oi'  the  hardening  room 
where  my  work  is  now  being  done  will  Ije  described  in 
one  of  the  following  articles. 

In  a  similar  way  my  continued  studies  have  made  it 

necessary  to  procure  high-powered  niicrosc'opes  and  ap- 
paratus for  preparing  specimens  and  making  microphoto- 

graphs.  I  now  have  a  microscope  equipment  that  will 
magnify  up  to  1,800  diameters,  and  arrangements  for 
making  both  full-size  and  greatly  enlarged  scale  photo- 

graphs of  any  specimen  of  steel  or  part  of  a  tool  that  it 
is  necessary  to  study. 

The  broad  results  can  be  grouped  under  nine  general 
heads.  These  apply  more  particularly  to  punch  and  die 
making,  although  the  principles  and  laws  apply  to  all 
kinds  of  tools  made  of  carbon  steel.  These  nine  results 
are: 

A.  Blanking  dies  that  are  originally  ̂ f  in.  to  1%  in. 
thick  are  now  used  by  repeated  grindings  until  they  are 

PIG.    3.    GROUP    OF    WORN-DOWN    DIBS.    SHOWING    HOW 
VERY  THIN  THEY  BECOME  BEFORE  BEING  DISCARDED 

only  %  or  j%  in.  thick.    That  is,  they  are  used  until  they 
can  no  longer  be  securely  held. 

B.  Many  complicated  dies,  .such  as  those  used  for  the 
armature  and  field  punchings  of  electric  generators  and 
motors,  are  now  built  up  in  sections  of  such  shapes  as 
allow  easy  milling,  to  avoid  drilling  and  filing  of  any 
except  round  holes.  They  are  asseml)led  when  soft, 
hardened  while  still  assembled,  and  put  to  work  without 
disassembling. 

C.  This  sectional  construction  makes  it  possible  to  re- 
pair a  die  very  easily  and  cheaply  should  it  be  acci- 

dentally injured  or  broken  in  use. 
D.  The  service  of  a  die  between  grindings  has  been 

greatly  increased,  and  the  amount  of  service  after  each 
grinding  has  been  made  more  uniform. 

E.  It  has  been  demonstrated  that  carbon  steels  of  from 

96  to  115  points  carbon,  having  a  base  price  of  16c.  to 
18c.  per  lb.,  are  excellent  die  steels  if  properly  hardened. 

E.  Three  laws  have  been  formulated  to  control  die  de- 
sign, making  and  hardening.  These  are  called  the  laws  of 

proportion,  finish,  and  hardness  penetration.  It  has  been 
discovered  that  if  the  first  two  laws  are  properly  followed 
there  is  but  little  danger  of  losing  dies  in  the  hardening 
room. 

G.  Many  modifications  have  been  found  necessary  in 
general  features  of  die,  puncii,  stri])per  plate,  subpress. 

and  power-press  design.  Subpi-esses  and  power  presses 
should  be  Ituilt  around  the  cutting  tools.  The  reverse 
process  is  the  usual  one. 

H.  Through  a  study  of  die-making  methods  handwork 
has  been  very  largely  eliminated.  In  fact,  it  is  almost 
true  that  dies  are  made  today  without  the  use  of  a  file. 
The  accuracy  of  the  dies  comes  fro2n  the  machine  tools. 

I.  The  initial  die  cost  and  the  die  cost  per  thousand 
blanks  has  been  materially  reduced. 

Fig.  1  shows  a  group  of  several  kinds  of  dies  and  sub- 
presses  used  in  making  parts  of  electric  motors  at  the 
Dlant  of  the  Century  Electric  Co.,  St.  Louis,  Mo.     The 

TABLE  1. 
RECORD  OF  MISCELLANEOUS NOTCHING  DIES 

Average  Numbei   ol 
Die 

Number Punchings  per 
Number 

Date of  Grindings 
Grinding 

507 Q Nov.    1,  1912 3 
,      40,560 

507 P Nov.    1,1912 3 36,504 274 

U Dec.  12,  1912 5 28,179 
274 L Dec.  12,  1912 3 28,272 
274 H Dec.  12,  1912 3 

22.320 
274 B Dec.  12,  1912 5 24,452 
457 

B Dec.  21,  1912 9 26,182 
457 

A Dec.  21,  1912 9 
19,468 

374 E Jan.     8, 1913 2 
26,784 

452 D Jan.    15,  1913 4 29,016 
961 Jan.    IS, 1913 2 36,704 
421 Jan.    15, 1913 1 

15,624 

452 

Jan.    15, 1913 2 23,222 

374 

E Mar.    8,  1913 2 26,784 
348 P Mar.  29,  1913 3 25,792 
348 

8 Mar.  29,  1913 3 26,784 348 Mar.  29,  1913 1 
22,568 

348 o Mar.  29,  1913 1 32,736 

348  W Mar.  29,  1913 3 32,738 348 V Mar.  29,  1913 1 32,736 
1014 a July  12,  1913 I 

31,842 .\verage  27,143 

larger  dies  shown  in  front  and  at  the  left  are  11  in.  in 
outside  diameter.  Some  of  the  smaller  ones  are  only 
4  in.  in  diameter.  These  two  dimensions  give  an  idea  of 
the  range  of  rather  complicated  dies  that  have  been  and 

are  now  being  produced  by  the  methods  verj'  briefly  out- 
lined above.  As  some  of  these  dies  will  be  described  in 

further  detail  in  one  of  the  succeeding  articles,  it  is  un- 
necessary to  comment  on  them  further  in  this  place. 

To  give  a  hint  of  the  extent  of  the  study  and  research 
work  that  was  gone  through  in  developing  the  methods 
now  in  use.  Fig.  2  is  .shown.  The  collection  contains  many 
of  the  test  pieces  made  for  the  purpose  of  finding  out  the 
laws  of  die  steel  as  they  affect  die  making.  Some  of  these 
pieces  which  are  now  quite  thin  were  originally  from  1 

to  11/2  ill-  thick  and  were  ground  away  in  a  study  of  the 
internal  hardness  of  the  specimens.  The  thicker  pieces 
shown  .are  standard  test  blocks,  many  of  which  have  been 
polished  for  microscopic  .study.  Other  pieces  are  from 
broken  dies  which  were  carefully  followed  up  in  order  to 
find  out,  if  possible,  the  cau.se  of  the  failures.  The  large 
record  book  on  the  back  of  the  table  at  the  right  contains 
the  history  of  tests  that  were  carried  through  on  only  one 
class  of  dies  during  a  period  of  two  years. 

During  one  part  of  the  study  about  200  pieces  of  car- 
bon steel  were  tested.  Surprising  as  it  may  seem,  not  a 

single  one  broke  or  proved  defective  in  hardening,  and  no 
reason  could  be  found  in  the  case  of  any  brand  justifying 
a  complaint  to  the  steel  makers  becau.se  of  poor  material. 
About  1,100  dies  were  also  made  from  one  brand  of  Amer- 

ican steel  without  any  breakage.  About  1,000  dies  were 
made  from  a  single  brand  of  foreign  steel  without  a  single 
breakage  that  could  be  charged  to  the  steel  itself.  Many 
of  the  other  brands  tried  out  seemed  equally  as  good  as 
the  (wo  leading  brands  that  were  used. 

Mention  has  been  made  of  the  fact  that  dies  are  now 

regularly  jiroduced  that  wear  down  from  1%  in.  or  jf  in. 
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to  ̂ j-  or  Ys  in.,  giving  satisfactory  results  after  all  of  the 
grindings.  A  group  of  these  worn-down  dies  is  shown 
in  Fig.  3.  A  group  of  sectional  dies  showing  some  of  the 
forms  of  construction  is  illustrated  in  Fig.  4.  Fig.  5 
shows  a  portion  of  one  such  broken  die  and  Fig.  6  the 
same  portion  of  the  same  die  after  it  had  been  repaired. 

The  object  of  this  entire  study  was  to  improve  the 
Berviee  of  dies.  To  .show  what  has  been  accomplished  in 
this  direction  Tables  1  to  6  are  given.  The  first  gives  the 
history  of  several  notching  dies  made  and  used  during  the 

themselve.s.  At  the  present  time  I  never  buy  a  standard 
punch  press,  but  always  insist  that  it  shall  be  modified 
to  meet  the  needs  of  successful  operation  of  my  own  dies 
and  subpresses. 

Coming  finally  to  the  matter  of  die  cost,  a  hint  as  to 
the  reduction  can  be  gained  from  the  viewpoint  of  pieces 

produced  by  studying  Tables  1  to  6.  An  idea  of  the  re- 
duction in  initial  die  cost  can  be  obtained  from  the 

fact  that  one  type  of  notching  die  that  originally  required 
112  hr.  to  make  now  has  a  time  limit  of  15  hr.  and  a  tool 

i)K-f 

FIG.    4.    GROUP    OF    SECTIONAL    DIES.     SHOWING  CONSTRUCTION 

FIG.    5.    BROKEN    PORTION    OF    A 
SECTIONAL  DIE 

FIG.  6.    SAME  DIE  AS  SHOWN  IN  FIG.  5.  AFTER  BEING 
REPAIRED 

years  1912  and  1913.  Tables  2  to  6  give  the  same  record 
for  notching  dies  made  and  used  during  the  years  1913 
and  1914. 

The  average  number  of  grindings  of  a  die  that  is  re- 
duced in  thickness  from  1  in.  to  %  in.  is  about  100.  To 

sharpen  a  die  properly  it  need  not  be  ground  away  more 
than  0.004  in.,  but  as  a  matter  of  fact  this  amount  is 
usually  doubled  in  practice. 

The  average  number  of  punchings  produced  per  grind- 
ing has  increased  from  27,143  in  Table  1  to  161,345  in 

tabu:  2.     RECORD  Or   NOTCHING  DIES  NO.  275 

Die 
Letter Dat.i 

Nvimber 
of  Grindings 

Aveiage  Number  of PunchinRs  per 
Grinding 

275  D Jan.    31, 1914 4 167,311 

H 
I 

Feb.    14, 1914 
Feb.    14,  1914 

2 
2 

136.448 
159,900 

G 
G 
F 
F 
G 

Apr.     4.  1914 
Apr.    11,  1914 
Apr.    11,  1914 
Apr.    18,  1914 
Apr.    18,  1914 

1 
1 
1 
2 
2 

151,375 
117,260 

189,748 123,656 
159,900 

.Vverage  152,495 

Table  6.    We  now  consider  a  die  poor  if  it  does  not  pro- 
duce more  than  60,000  punchings  per  grinding. 

The  modifications  in  design  have  reached  all  parts  of 
the   dies   and   holding   devices   and   even   the   machines 

maker  regularly  produces  it  in  about  8  hr.  One  size  of 
sectional  die  that  is  frequently  duplicated  now  takes  from 
50  to  70  hr.  to  complete,  while  a  conservative  estimate 
for  the  time  required  to  make  the  same  die  in  solid  form 
under  the  usual  toolroom  conditions  would  be  from  thr^ 
to  four  weeks. 

^Vith  further  reference  to  the  cost  of  notching  dies,  the 
following  figures  are  gi\en  from  records  stretching  over 
the  period  from  1906  to  1914:  One  solid  notching  die 
finished  Oct.  1,  1906,  required  120  hr.  to  produce;  15  split 

TABLE  3.     RECORD  OF  NOT( 
:HING  DIE  NO.  32< 

Dat5 

Number of  Grindings 

.Average  Number  of Puncl.ings  per 
Otinding 

Feb.  28, 1914 2 182,390 

Mar.    7,  1914 
Mar.  14.  1914 
Mar.  21,  1914 

3 
3 
3 

159,120 
167,596 
153,892 

Apr.     4,  1914 
Apr.     6,  1914 
Apr.    18,  1914 

1 
3 
2 

174,460 . 

139 ,33^ 

152,256 

May     2,1914 

May  16,  1914 

2 
4 

159,048 103,090 

Average  149.306 

dies  finished  Oct.  27,  1910,  required  197  hr.  to  make, 
or  an  average  of  13Vi-,  hr.  each;  2  split  dies  finished  Feb. 
7,  1913,  required  18  hr.  to  make,  an  average  of  9  hr. ;  4 
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split  dies  finished  -May  19,  191:?,  required  51  hr.  to  turn 
out,  an  average  of  18%  hr. ;  3  split  dies  completed  Sept. 
1,  1914,  required  10  hr.  to  make,  an  average  of  5  hr. 

This  shows  a  reduction  in  tool  maker's  time  from  120 
to  5  hr.,  partly  brought  about,  of  course,  by  a  change  in 
die  design  from  the  solid  to  the  split  type.  The  advantages 
of  the  latter  type  are  more  forcibly  brought  out  when 
we  consider  that  the  solid  die  was  used  at  a  press  speed 

of  220  r.p.m.,  would  stand  up  only  a  maximum  of  31/^ 
TABLE  4.     RECORD  OF  NOTCHING  DIE  NO.  329-N 

SO  that  the  contrivance  will  fit  the  width  of  the  pulley 
face.  The  ends  are  about  2  in.  long.  By  starting  the 
belt  on  the  pulley  and  holding  this  angle  iron  over  the 

Average  Number  of 
Number              P jnchings  per 

Date                of  G rindings 
Grinding 

Feb. 28, 1914 3 156,485 

Mar. 7,  1914 
3 116,307 

Mar. 14, 1914 2 100,712 
Mar. 21. 1914 3 124,765 

Apr. 4, 1914 
2 180,804 

Apr. 6,  1914 
3 159,657 

Apr. 18,1914 2 160,186 May 

2, 1914 
2 116,192 May 

16,  1914 3 108,905 

Average  135,397 

TABLE 5.     RECORD  OF >:OTCHING  DIES  NO.  329 

Average  Number  of 
Die 

Number .   Punchings  per 
Letter Dat? of  G  rindings               Grinding 
M Jan.   24.  1914 3 107.848 
L Jan.    24,  1914 3 152.793 
M Jan.   31,  1914 1 190,320 
L Jan.   31,  1914 2 171,288 

L Feb.     7,  1914 1 183.976 
M Feb.     7,  1914 2 107,848 

L Feb.  14,  1914 3 135,339 

M Feb.  14,  1914 3 152,789 

."Vverage  143,270 

TABLE  6.     RECORD  OF  .MISCELLANEOUS  NOTCHING  DIES 

Average  Number  of 
Die Number           Punchiugs  per 

Number Date of  G  rindings             Grindftig 

1014   A June  21,  1913 3 156,240 
1014 June  21,  1913 3 171,884 
348  W June  28,  1913 2 1U7,2.32 
348  W July     3,  1913 3 1,57,248 
329    P July     3,  1913 2 171.288 

384  W July   12,  1913 2 142.272 

348    Z Dec.     6,  1913 2 124,800 
348   A Dec.     6,  1913 2 186,952 
348   A Dec.  20,  1913 2 185,848 
348   A Dec.  28,  1913 2 188,448 
384   C Feb.   14,  1914 3 159,412 
384   C Feb.  28,  1914 4 168,896 

1014    R Feb.  28,  1914 3 127,088 
1014   C Feb.   28,  1914 4 187,200 

937 Mar.  28,  1914 2 162,864 
104.5    A Mar.  28.  1914 3 121,680 
104,5    li Mar.  28,  1914 3 154,376 
37!  W Mar.  28,  1914 1 168,480 
973    A Apr.     4,  1914 

1 184,832 
973 Apr.     4,  1914 

2 149,760 
278  H 

Apr.  2.5.  1914 
1 179,350 

713    F Apr.  2.5,  1914 
1 141,440 

278  H May     2,  1914 1 188,804 

Average  161,345 

hr.  between  grindings,  and  would  wear  only  14  in.  before 
losing  size.  By  contrast  the  split  die  is  used  at  a  press 
speed  of  450  r.p.m.,  can  run  8  hr.  between  grindings  and 
can  wear  -Jf  to  Ys  in-  before  losing  size. 

Turning  now  to  the  cost  of  full  circle  dies,  one  of  an 

average  diameter  of  10  in.  with  40  punches  has  been  re- 
duced from  an  average  cost  of  $600  to  about  $200.  This 

item  inc'ludes  everything  about  the  die  necessary  to  make 
it  ready  to  go  into  the  press. 

PlacaEag  Ta^Ihift    BeMs  ©na    FMaHeys 
By  a.  E.  Holaday 

We  have  a  number  of  belts  that  are  used  very  tight  and 
in  consequence  are  difficult  to  place  on  their  pulleys. 
The  small  device  shown  at  A  in  the  illustration  makes 

the  task  of  placing  a  tight  belt  an  easy  one 
The  device  is  made  of  i/s  in.  flat  steel  about  2  in.  wide. 

It  is  bent  at  right-angles  at  the  ends,  the  bends  being  made 

BELT  "PUTTER-ON" 

belt,  the  belt  can  be  run  on  without  difficulty.  To  avoid 
accidents  the  belt  should  be  run  on  either  by  hand  or  at  a 
very  slow  speed. 

lEmmpIlcDs^ees 
Health  is  the  workingnian's  capital,  his  stock  in  trade. 

Without  health  his  earning  capacity  is  limited,  and  those 
dependent  on  him  suffer  as  well  as  he.  The  workingman 
has  a  right  to  demand  that  he  be  not  required  to  work 
beside  men  who  are  diseased  or  mentally  deranged.  All 
candidates  for  employment  and  all  men  already  employed 
should  be  examined  in  order  that  those  physically  or 

mentally  defective  may  be  detected  and  given  medical 
attention.  Moreover,  a  system  of  medical  supervision  is 
necessary  in  order  to  prevent  the  introduction  and  spread 

of  infectious  or  contagious  diseases.  Experienced,  hard- 
working and  valuable  employees  may  not  be  working  at 

their  full  capacity  because  of  some  defect  of  which  they 
are  unaware.  Should  such  conditions  be  brought  to  light 
and  remedied,  these  men  will  be  restored  to  full  efficiency. 

Again,  a  progressive  disease  may  be  affecting  a  person, 
so  that  his  working  period  is  being  rapidly  shortened. 
With  a  system  of  physical  examination  his  condition  is 
discovered,  treatment  is  instituted  at  an  earlier  date,  and 
relief  made  more  certain.  An  efficient  force  cannot  be 
maintained  with  constant  substitution  of  new  men  for  old, 

especially  if  the  duties  of  the  workers  are  in  sequence, 
for  the  efficiency  of  the  whole  force  will  be  lowered  to 
meet  the  ability  of  the  new  and  inexperienced  men. 

Aside  from  purely  business  considerations,  medical 
supervision  has  a  humanitarian  aspect.  Few  abnonnal 
conditions  resulting  from  harmful  industrial  environment 
are  themselves  fatal ;  they  are  underminers.  The  most 
common  terminal  disease  is  tuberculosis.  Out  of  140 

classified  occupations  tuberculosis  is  the  leading  cause  of 

death  in  110.  Many  diseases,  if  discovered  in  their  in- 
cipiency,  are  amenable  to  treatment.  The  affected  per- 

son is  usually  unaware  of  the  abnormal  conditions. — J. 
A.  Watkins,  Passed  Assistant  Surgeon,  United  States 
Public  Health  Service. 
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Im  Mann^fecftujiriiiii 

By  Egbert  Mawson 

SYNOPSIS — Some  of  (lie  tools  usedin  macliininy 

parts  for  hosiery  muiliiiies  are  described  and  illus- 
trated in  this  article.  It  will  he  observed  that  on 

tiro  of  the  milling  fixtures  an  index  pin  that  fits 
into  bushings  is  used  to  obtain  the  correct  position 
of  the  casting  in  relation  to  the  cutter.  On  another 
milling  fixture  a  stringing  plate  is  emploijed  to 
bring  the  casting  into  the  correct  location. 

In  this  article  ace  shown  some  of  the  jigs  ami  fixtures 

used  b}'  the  Jeiiekes  Knitting  -Madiiiie  Co.,  Pawtucket, 

E.  I.,  in  machiiiiiig  parts  I'or  liosiery  machines.  It  will  be 
seen  that  the  tools  are  of  modem  design  and  are  produc- 

ing results  satisfactorily  both  as  regards  quality  and 

quantity. 
It  will  be  seen  tliat  the  fixtures  here  illustrated,  ha\c 

been  constnictod  for  a  definite  purpose,  are  of  good  design 

and  prodiu'e  interchangeable  parts. 
The  fixtures  used  when  milling  the  cams  are  provided 

with  indexing"  devices  consisting  of  hardened  bushings 
and  a  ])in.  The  sub-base  is  then  swung  around  to  the 
two  positions  until  the  pin  drops  into  the  bushing  when 
the  fixture  and  casting  are  in  tlie  correct  alignment  for 
the  operation..  ̂  

The  milling  fixture  for  the  shear  slide  is  provided  with 

a  svvinging  plate  to  obtain  the  position  for  the  part  to 
be  machined,  as  will  be  readily  noted  in  the  illustration. 

FIG   10 

FIG  8 

JIGS  AND  FIXTURES  USED  IN  MACHINING  TEXTILE-MACHINE  PARTS.   WITH  WORK  SHOWN  IN  POSITION 

FIGS.    2    AND    2-A 
Operation — Milling  needle  cam.  Fig.  1.  The  casting  is  lo- 

cated by  three  pins  that  are  forced  out  simultaneously  by  a 
Icnob  screw.  The  tjvo  positions  are  obtained  to  bring  the 
casting  In  the  correct  location  to  suit  the  cutter  by  an  index 
pin  fitting  in  bushed  holes. 

Surface  Machined — Two  places  on  upper  edge,  using  a 
special  cutter  %  in.  in  diameter  and  1%  in.  long,  operating  at 
190    r.p.m. 

FIGS.    4    AND    4-A 
Operation — Drilling  take-up  controller,  Fig.  3.  The  rough 

casting  is  placed  in  a  V-block  against  a  stop.  The  other  end 
of  the  piece  rests  on  a  height  block. 

Holes  Machined — One  hole  drilled  for  10-24  threads:  two 
i4-in.  drilled,  one  No.  15  drilled,  and  one  hole  drilled  to  suit 
No.   12-24   threads. 

FIGS.    6    AND    6-A 
Operation — Drilling  lever.  Fig.  .5.  The  casting  is  located 

on  a  pin  that  fits  Into  a  %-in.  machined  hole.  The  lower 
end  is  forced  against  an  adjustable  screw  by  a  thumb-screw. 

The  lever  is  held  in  position  with  an  open  washer  and  a  nut. 
Holes  Machined — One  a'j-in.  drilled  and  one  A-in-  drilled. 

FIGS.    8    AND    8-A 
Operation — Milling  reinforced  cam.  Fig.  7.  The  casting  is 

located  by  three  pins  that  are  forced  out  in  unison  by  the 
center  screw  and  thumb  nut.  The  lug  of  the  casting  is  lo- 

cated between  an  ear  of  the  fixture  and  the  knurled  head  screw. 
An  open  clamp  is  tightened  on  the  part  to  hold  it  in  position. 

Surface  Machined — Outer  edge,  using  a  cutter  14  '"■  •" 

diameter  and  1%  in,  long,  operating  at  190  r.p.m.  The  posi- 
tions are  obtained  to  suit  the  milling  operations  by  means  of 

an  index  pin  fitting  in  steel  bushings. 

FIGS.    10    AND    10-A 
Operation — Miliing  shear  slide.  Fig.  9.  The  casting  is  lo- 

cated against  a  stop  pin  and  held  down  with  two  hook  bolts 
actuated  by  a  handle.  The  locating  plate  is  then  swung  back out  of  the  way. 

Surface  Machined — V-surfaces  on  both  edges,  using  special- 
form  gang  cutters  operating  at  430  r.p.m.  with  a  feed  of  0.004 
in.  per  revolution. 
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Tests  oiT  5-Beatn  Trolleys 
By  p.  H.  Liebekmann* 

The  pull  that  a  man  can  exert  ordinarily  for  any  great 
length  of  time  is  between  50  and  100  lb.  It  follows  that 

if  a  trolley  takes  elose  to  200  lb.  to  start  it,  the  man  must 

exert  a  pull  considerably  iri  excess  of  the  average.  The 
result  is  rapid  tiring  and  a  material  reduction  in  work 
done  during  the  day.  The  lower  the  pull  necessary  to  move 

a  trolley,  the  more  satisfactorily  can  the  laborer  perform 
his  tasks. 

I  have  recently  run  comparati^■e  tests  on  various  types 
of  I-beam  trolleys.  All  were  of  the  same  capacity — two 

tons — and  were  arranged  for  operation  on  an  8-in.  I- 
beam.  The  trolleys  were  without  geared  mechanism ;  that 

is,  they  were  designed  to  be  pulled  along  the  beam  by 
hand.  One  had  cast-iron  bearings,  another  brass  bearings 
and  the  third  flexible  roller  bearings. 

A  standard  8-in.  I-beam  was  fastened  to  the  ceiling, 

care  being  taken  to  have  it  well  supjwrted  so  as  to  he 
straiglit  and  level  throughout  its  length.  One  trolley  at 

a  time  was  placed  on  the  I-beam  and  a- load  of  4,000  lb., 

made  up  of  pieces  of  cast  iron,  was  apjilied.  Two  different 
methods  of  moving  the  loaded  trolleys  were  employed: 

A  cotton  rope  fastened  to  the  trolley  was  run  over  a  i)ul- 

ley  and  different  weights  were  suspended  from  the  end  of 

the  rope.  (See  Fig.  1.)  A  spring  l)alance  was  also  used. 
At  first  it  was  fastened  directly  to  the  trolley.  Then  it 

was  fastened  to  the  load  itself.     (See  Figs.  2  and  .'5.) 
Before  any  test  was  made  the  bearings  were  taken  apart, 

tlioroughly  cleaned  and  filled  with  fresh  lubricant.    The 

T 

Fig.l 

r,g,z oC^a> 

4000 

THREE  METHODS   OF   MOVING   THE   TROLLEYS 

lubricant  used  was  the  same  as  used  by  each  type  under 

operating  conditions.  The  roller  bearings  were  packed 
with  grease,  while  the  other  Ijearings  were  filled  with 
machine  oil. 

It  is  well  t«  note  here  that  the  te.st  conditions  favored 

the  ])lain  l)earings.  That  is  to  say.  the  small  amount  of 
lubricant  these  bearings  held  soon  squeezed  out  under 

load;  The  faet  that  this  could  be  observed  made  it  pos- 
sible to  replenish  it. 

Tiie  f(jllowing  table  contains  the  results  of  the  tests, 

each  individual  figure  representing  the  average  of  a  large 

•Engineer  of  tests,  Hyatt  Roller  Bearing  Co. 

imniber  of  readings  of  tlie  three  methods  shown  in  Figs. 

],  2  and  15. starting  Tractive    , 

Type  of  Bearing                     Load,  Lb.       Effort,  Lb.  Effort,  Lb. 
Hvatt               4,000                       62  50 
Plain    brass           4,000                    122  94 
Plain  cast  iron        4,000                    185  150 

From  these  results  it  can  be  seen  that  cast-iron  bear- 

ing trolleys  required  three  times  more  pull  to  start  and 

to  keep  ill  motion  than  flexible  roller  bearings,  and  brass 

bearings  require  about  twice  the  pull  that  is  necessary 
for  roller  bearings. 

m 

ILeaftlhies'^Wsislher  C^Mer 
By  a.  J.  Gakgu 

The  accompanying  illustration  shows  a  washer  cutter 
that  I  have  used  with  much  success.    The'  washers  are  of 

2V5-in.   external   diameter  and   2-in.   internal   diameter. 
With  the  drilling  machine  running  900  r.p.ni.,  I  have  cut 
270  in  an  hour.     The  leather  is  slid  between  tlie  cutter 

LEATHER-WASHER  CUTTER 

and  a  block  of  end-grain  wood.  The  cutter  is  fed  down 
Ijy  liand.  The  shank  A  is  Morse  taper  to  fit  the  machine 
spindle.  The  two  cutters  are  shown  at  B ;  the  ejectors  at 

C;  the  ejector  springs  at  E  and  the  ejector  screws  at  D. 
The  cutters  are  the  only  pieces  of  tool  steel,  and  they 

are  tempered  only  on  their  edges.  The  rest  of  the  tool 
is  of  mild  steel. 

Reclaiming;  Junk  Metal  was  made  the  subject  of  a  paper 
presented  at  the  annual  meeting  of  the  American  Institute  of 
Metals,  In  which  the  methods  of  the  Western  Electric  Com- 

pany in  its  Hawthorne  Works  were  described.  In  these  works 
the  monthly  averages  of  scrap  are:  Brass,  100  tons;  copper, 
ISO  tons  (125  from  cable,  rubber  and  insulating  shops):  ger- 
man  silver,  17.5  tons;  iron  and  steel,  89  tons;  solder  skimmings, 
4  tons;  lead,  833  tons.  Sheet  metal  from  which  special  forms 
have  been  punched  is  compressed  into  bales  with  other  large 
scrap  pieces.  Small  chips  and  metal  shavings  are  freed 
from  dust  and  dirt  b.v  a  mechanical  sifter,  and  the  iron  and 
steel  are  separated  from  brass  and  the  like  by  a  magnetic 
separator  similar  to  the  Ball-Norton  type.  The  products  are 
sacked.  Junked  cable  is  heated  in  sas  ovens  until  the  lead  is 
melted  and  the  insulation  burned  off.  The  lead  is  run  into  a 
furnace,  which  separates  the  ash  and  dross  from  it  by  gravity, 
and  then  cast  into  pigs  f<  r  sale  to  refiners.  The  copper  wire 
remaining  in  the  ovens  is  compressed  into  brick  form  by 
means  of  i  nydraulic  press. 
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^initJife\€tairninij )elir-']L©cMinii 
?tl°Metl®iIl  Seccsil 

JiY  Ktiiax  Viall 

SYNOPSIS — The  various  operations  on  this  seal 
are  done  htj  automatic  machines;  even  the  small 

locking  spring  is  placed  in  the  seal  head  automatic- 
ally. The  floating-carrier  method  of  registering 

the  work  correctly  over  the  follow  dies  is  interest- 
ing. For  subsequent  operations  an  unusual  ap- 

plication is  made  of  spiral  feed  screws. 

While  the  type  of  seal  described  in  this  article  is  very 
easily  locked,  it  cannot  be  opened  or  removed  without 
destrovinsr  it  for  further  service.     Its  more  familiar  use 

A  number  of  seals  and  parts  are  shown  in  Fig.  1.  At 
the  right  are  four  heads  that  have  been  cut  off  and  laid 
in  various  positions  to  show  the  formation.  Just  below 
these  is  a  closed  seal  with  the  side  of  the  head  partly 
cut  away  to  show  the  inside.  Below  the  six  long  seals 
are  eight  of  the  small  locking  springs.  Details  of  the 
construction  of  a  seal  are  given  in  Fig.  2. 

Forming  the  Seal  Heads 

The  seals  are  not  made  from  metal  strips,  as  one  might 
at  first  suppose,  but  are  cut  and  formed  from  sheets  of 

roofing  tin  14%xl9i/4  in.  in  size.  The  press  through 
which  these  sheets  are  first  run  is  shown  in  Fig.  3.  The 
sheet  is  clamped  in  a  carrier  at  A  by  means  of  a  hinged 
bar  B,  locked  at  the  free  end  by  a  spring  latch.  The 
carrier  then  is  fed  in,  taking  the  sheet  over  the  set  of 
follow  dies  and  out  at  the  left. 

The  carrier  and  its  action  will  be  better  understood 

by   reference  to   Fig.   4.     Here  the  clamping   bar  B  is 

PIG.    1.    SELF-LOCKING    SEALS    AND    PARTS FIG.  2.    DETAILS  OF  A  SEAL 

FIG.    3.    AUTOMATIC    HEAD-FOKMLNG    MACHINE 

is  in  sealing  freight  cars,  but  meters,  chests,  doors, 
switches  or  other  things  may  be  as  effectively  secured. 
These  seals  are  made  by  the  Campbell  Industrial  Co., 
Chicago,  111.,  and  consist  of  a  single  piece  of  tin  formed 

into  the  desired  shape,  and  a  small  special-shaped  spring 
set  with  the  seal  head  for  locking  purposes.  The  auto- 

matic mat'hines  employed  in  making  these  seals  were 
designed  and  built  by  L.  J.  Campbell,  of  the  Campbell 
Manufacturing  Co.,  and  form  an  interesting  study  in 
machine  design. 

FIG.   4.    FEED-MECHANISM    DETAILS 

shown  without  the  sheet  in  place.  The  work  holder 
rests  on  a  long  slide,  to  which  it  is  so  fastened  as  to 

have  a  limited  amount  of  "float"  lengthwise,  l)ut  none 
crosswise.  .  On  the  under  side  of  this  floating  holder  a 
coarse-toothed  rack  is  cut,  as  shown  at  C.  The  spacing 
of  these  rack  teeth  corresponds  exactly  to  the  spacing  of 
the  follow  dies.  The  long  slide  on  which  the  work  holder 
is  placed  has  rack  teeth  cut  on  the  under  side  of  it,  as 
at  D.  The  teeth  on  the  wheels  E  and  F  mesh  with  the 
rack  teeth  of  the  slide,  so  that  when  these  wheels  are 
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rotated  in  proper  position  the  slide  will  be  fed  to  the  tieally  so  that  the  spacing  teeth  are  dropped  m  turn  over 

right  or  left  according  to  the  direction  of  rotation.  a  stationary  V-shaped  locating  pin. 

The  feeding  movement  is  obtained  from  the  press  shaft  Tiiis  action  accurately  registers  the  work  over  the  fol- 

by  means  of  a  cam  and  tlie  rod  G  connected  to  the  pawl  low  dies  at  each  feed  movement,  regardless  of  any. slight 

FIG.  r..    shi:i:t   I'"i:ii  THiioucii  .m.\<'iii.\io FIG.   6.    SOME  DIE  DETAILS 

'rh'iiAn.fA  -A  -i  -i  i.  J. ... tltk 

FIG.  7.    PARTLY  FINISHED  SHEET PIG.  8.    LOCK-FORMING  AND  PLACING  MACHINE 

FIG.   9. REVERSE  VIEW  OF  LOCK-FORMING   AND 
PLACING  MACHINE 

H,  which  acts  on  the  ratchet  wlieel  /.  The  teeth  in  this 
ratchet  wheel  are  cut  so  as  to  feed  the  slide  forward  ap- 

proximately the  distance  between  the  follow  dies  at  each 
forward  stroke  of  the  pawl.  As  the  slide  and  work 

bolder  feed  to  the  left,  a  cam  action  lifts  the  holder  ver- 

FIG,  10.    SHEET  FEEDING  THROUGH  M.4CHINE  AND 
ARRANGEMENT  OF  WORM  FEED 

inaccuracy  of  the  ratchet  wheel  or  pawl  movement,  since 
the  work  holder  is  allowed  enough  float  lengthwise  to 

overcome  the  possible  errors,  as  it  drops  onto  the  sta- 
tionary locating  pin.  The  lift  of  the  work  holder  nec- 

essary for  this  action  is  obtained  by  means  of  cams  J 
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at  each  cud,  operated  by  sliort  cranks  and  the  rods  K  After  a  sheet  has  been  fed  past  the  follow  dies,  it  is 
and  L  fastened  to  the  press  ram.  carried   out  to   the   left  of  the   machine,   as   is   clearly 

It  will  be  noticed  that  there  are  blank  spaces  on  both  illustrated  in   Fig.  5.     This  operation  slits  and  forms 
the  feed  wheels  and  the  ratchet  wheel.     These  make  it  the  heads  of  the  seals  and  pierces  for  the  other  ends. 

FIG.   11.    FORMING  MANDRELS  FOR  THE  SPRING  AND 
PLACING   FINGERS 

FIG.    12.    LETTERING,    NUMIil'^RlNO    AND   SEPARATING 
MACHINE 

FIG.  13.    CLOSE  VIEW  FROM  B.VCK FIG.   14.    DROPPING   SEALS   INTO  HOLDER 

FIG.  15.    DIES  WITH   WORK   REMOVED FIG.  16.     TWO  OF  THE  WORK  HOLDERS 

possible  for  the  slide  to  stop  after  the  work  has  fed  past 
the  dies,  wnthout  any  other  throw-off  mechanism.  Tlie 
slide  may  then  be  run  either  way  by  hand.  Movement 
of  the  feed  wheels  or  slide  may  also  be  obtained  by  means 
of  the  handle. 

A  sheet  fed  partly  through  the  machine  is  shown  in 
Fig.  6.  A  feature  of  these  dies  is  that  those  for  slit- 

ting or  shearing  are  set  in  edgewise  so  as  easily  to  be 

kept  sharp  or  adjusted.  This  will  be  noticed  by  observ- 
ing the  setting  at  A,  B  and  C 
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A  sheet  with  the  work  partly  completed  is  seen  in 
Fig.  7.  In  all  there  are  12  operations  on  each  seal  head, 
as  shown.  Each  edge  of  the  sheet  is  operated  on  at  once, 

BO  that  the  set  of  dies  represent  24  operations.  The  du- 
plicate dies  are  not  set  exactly  opposite  each  other,  but 

are  staggered,  the  difference  in  center  lines  heing  %  in., 

as  the  feed  is  %  in.  This  arrangement  makes  it  pos- 
sible to  cut  and  form  50  seals  from  each  sheet  with  no 

waste  of  material  except  the  small  amount  from  piercing. 
One  press  like  this  is  capable  of  producing  about  80,000 
seal  heads  per  day. 

Automatic  Machine  for  Putting  in  the  Locking 
Springs 

The  small  locking  springs  are  automatically  formed 
from  wire  and  placed  in  the  seal  heads,  in  the  machine 

shown  in  Fig.  8.  Owing  to  the  smallness  of  the  work 

and  the  complication  of  the  parts,  it  is  practically  im- 
possible to  illustrate  the  action  except  in  a  general  way. 

The  wire  for  the  spring  is  fed  in  from  each  side  from 
the  large  spools  A  and  B.  The  feeding  of  the  sheets 
through  the  machine  is  done  by  means  of  the  worms  G 
and  n.  which  form  an  accurate  and  positive  method  of 
feeding. 

A  view  of  the  machine  from  the  opposite  side  is  given 

in  Fig.  9.  A  close-up  view,  showing  the  position  of  the 
seal  heads  along  the  feed  worm  as  they  move  through  the 
machine,  is  presented  in  Fig.  10.  Fig.  11  is  a  view  from 
above.  The  forming  mandrels  for  the  springs  are  shown 
at  A  and  B.  These  not  only  revolve,  but  have  a  partial 
in-and-out  movement  to  allow  for  the  various  bends  with- 

out interference.  After  forming  and  cutting  ofF,  the 
springs  are  seized  by  the  automatic  tongs  C  and  D.  From 
these  they  are  carried  by  the  .fingers  E  and  F  and  pressed 
in  between  the  parts  of  the  seal  heads  on  each  side. 

Lettering,  Numbering  and  Separating 

One  big  advantage  in  making  seals  as  shown  is  that 
large  quantities  may  be  partly  finished  and  stacked  for 
the  filling  of  special  or  rush  orders. 

The  special  firm  lettering,  consecutive  numbering  and 
separating  are  done  in  the  machine  seen  in  Fig.  12.  The 

work  is  fed  in  by  means  of  the  worms  A  and  B,  which  ob- 
tain their  intemiittent  movement  from  the  crank  disk  C 

through  the  rod  D  and  the  ratchet  E. 
A  close-np  view  of  the  machine  from  the  rear  is  given 

in  Fig.  13.  Here  the  sheet  of  seals  is  shown  between 
the  feed  worms  at  A.  As  the  sheet  feeds  in,  the  special 
lettering,  if  any,  is  stamped  on  in  the  correct  positions  for 
the  seal  strips.  The  consecutive  numbering  is  done  with 
the  automatic  stamps  B  and  C.  By  shifting  a  lever  these 

stamps  may  be  thrown  out  of  action  whenever  it  is  de- 
sired to  do  so. 

As  the  stamped  and  numbered  sheet  feeds  on  through, 
it  is  cut  into  separate  seals,  which  drop  off  into  special 
holders,  as  at  A,  Fig.  14.  The  seals  from  the  left  drop 
into  the  holder  shown,  while  the  ones  from  the  right  are 
punched  down  through  tlie  die  and  drop  into  a  similar 
holder  under  the  press  platen. 

Fig.  15  shows  part  of  the  die  after  tlie  work  has  all 
fed  out.  It  will  be  noticed  that  the  end  of  the  left-hand 
feed  worm  is  larger.  This  is  made  so  as  to  keep  the  heads 
feeding  out  evenly.  Two  holders  are  seen  in  Fig.  16. 
About  all  that  remains  to  be  done  on  these  seals  now 

is  to  inspect  them  and  pack  for  shipment. 

By  H.  H.  Parker 

The  illustration  shows  a  surface  gage  of  the  ordinary 

type  provided  with  a  slotted  cast-iron  base.  This  is 
very  convenient  for  some  kinds  of  work  around  lathes  and 
other  machines — for  instance,  when  bolted  to  the  tool 
slide  of  a  latlie  for  testing  or  marking  work   between 

SURFACE   plate   WITH   SLOTTED   BASE 

centers.  The  base  should  be  heavy  enough  so  that  the  sur- 
face gage  may  be  used  without  being  bolted  down,  which 

would  also  require  that  the  bottom  of  the  base  be  ma- 
chined smooth  and  true. 

Our  manufacturers  of  all  kinds,  that  have  become  used 

to  ever-increasing  prices  for  their  products,  will  have  to 
readjust  their  output  and  prices  as  the  demand  falls  off, 
as  it  surely  will.  Prices — war  prices,  that  have  gone  up 
by  leaps  and  bounds — will  in  many  cases  come  tumbling 
down  at  a  rate  to  cause  dismay.  Those  who  recognize 
that  such  times  as  we  are  now  living  in  cannot  last,  and 

will  put  their  houses  in  order  to  meet  the  changed  condi- 
tions will  not  be  the  losers. 

This  is  not  preaching  panic,  but  caution  and  foresighted- 
ness.  We  cannot  expect  to  forever  grow  rich  while  Europe 
is  destroying  hundreds  of  millions  daily  that  can  never 
be  recovered.  In  the  final  adjustment  of  the  war  we  will, 
like  every  other  part  of  the  world,  have  to  bear  our  share 
of  the  tremendous  cost.  All  branches  of  industry  will  be 
included  in  the  adjustment  and  the  employee  who  today 
is  receiving  two  to  three  times  what  he  got  a  year  ago, 
should  practice  thrift,  and  remember  that  wages  go  down 

as  well  as  up.  With  this  change  in  conditions,  our  indus- 
tries will  need  all  the  care,  protection  and  encouragement 

that  Government  and  legislation  can  give.  In  times  of 

great  and  general  prosperity  we  are  apt  to  live  in  the  pres- 
ent alone  and  permit  or  overlook  matters  that  are  harmful 

and  would  not  be  tolerated  were  conditions  otherwise. 

Those  who  would  seek  to  gain  by  the  loss  of  others,  or 
who  are  misled,  take  advantage  of  this  carelessness:  and 
many  laws  that  are  harmful  and  unjust  are  saddled  upon 
the  country. — American  Industries. 
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By  CiiAKLES  F.  Smith 

S  Coimstlruction 

SYNOPSIS — In  fhis  arficle  five  tripes  of  cams 
are  discussed.  The  method  foUoired  in  designing 
them  is  made  clear  by  the  illustrations.  The  first 

cam  is  one  having  a  fiat-surface  lever  and  a  rotary 
cam.  The  next  is  a  cam  the  motion  from  which 
rotates  a  cam-shaped  lever.  Two  types  of  cams  are 
then  described  for  driving  oscillating  levers.  The 
motions  of  these  are  similar,  the  only  difference 
being  that  one  is  the  reverse  of  the  other.  The 
last  example  is  a  cam  to  transfer  motion  to  a  bell 
crank.  The  article  should  prove  of  value  to  engi- 

neers, designers  and  machinists. 

In  submitting  this  article  I  would  call  attention  to 

a  series  that  ran  a  few  years  ago  in  the  American  Ma- 
chinist and  that  is  now  published  in  book  form,  called 

"Design  and  Construction  of  Cams."     The  following  may 

J  14 

FIG.   1.    FLAT-SURFACE  LEVER  CAM 

be  considered  a  supplement  of  the  earlier  presentation  of 
the  subject.  In  the  previous  articles  the  only  cams  dealt 
with  pertained  to  cam-driven  rolls  and  arms,  except  in 
one  instance  where  the  construction  of  a  cam  for  lifting 

the  valve  rod  on  paddle-wheel  steamers  was  shown. 
Fig.  1  deals  with  a  flat-surface  lever  and  a  rotary  cam 

instead  of  an  oscillating  member  to  operate  it.  The  meth- 
od of  construction  is  as  follows :  First,  determine  the 

diameter  of  the  cam  and  the  amount  of  throw  required, 
then  the  length  of  lever  that  is  to  be  used.  Construct 
the  throw  circle  at  A,  which  in  this  case  is  two  and  one- 
half  times  the  throw  of  the  lever  at  the  point  of  contact 
with  the  cam,  also  the  working  end  of  the  lever,  as  the 
lever  is  of  equal  length  each  side  of  the  fulcrum.  It  is 
better  to  use  a  multiplied  throw  circle  where  it  can 
be  used,  as  the  construction  lines  from  it  will  bo  more 
accurate.  It  is  also  necessary  to  multiply  the  length  of 
the  lever  from  the  center  to  the  point  of  throw  by  the 
same  multiple  as  for  the  throw  circle  to  find  the  radius 
of  the  are  B  and  to  locate  the  throw  circle  at  the  proper 
distance  from  the  center  of  the  lever.  Another  object 
in  multiplying  the  throw  circle  and  lever  is  to  get  the 
lines  outside  of  the  drawing  proper  and  to  avoid  confu- 

sion. This  must  be  kept  in  mind,  as  this  part  of  the  sub- 
ject will  not  be  mentioned  again  in  connection  with  the 

following  illustrations. 

After  the  throw  circle  has  been  divided  into  as  many 
parts  as  desired,  cut  the  arc  B  with  the  divisions  and 
draw  radial  lines  through  the  points  0,  1,  2,  3,  4,  5,  6. 
The  next  operation  is  to  locate  the  center  of  the  cam. 
This  is  done  by  taking  the  large  radius  of  the  cam  minus 
half  the  throw  of  the  lever.  With  this  radius,  set  the 
dividers  to  the  length  of  the  radius  with  the  point  where 
C  and  D  intersect  and  establish  the  center  of  the  cam 

on  C  at  the  point  E.  From  this  center  draw  tangent 
circles  K,  L,  M,  N,  0,  P,  Q,  with  the  radial  lines  of  the 

lever,  0,  1,  2,  3,  4,  5,  6.  Then  erect  radial  lines  0',  1', 
2',  3',  4',  5',  6'  from  the  center  of  the  cam  E  to  the  point 
of  tangency  of  the  circles  with  the  radial  line  of  the 
lever. 

Having  determined  the  number  of  degrees  in  which  the 
cam  is  to  do  its  work,  which  in  this  case  is  90  deg.  dwell, 

•JO  deg.  raise,  90  deg.  dwell,  90  deg.  drop,  draw  a  circle 

FIG.    2.       ROTATING    LEVER    FOR    OSCILLATING 
CAM-SHAPED  LEVER 

from  the  center  of  the  cam  E  through  the  center  of  the 
lever  F  and  divide  the  circle  into  four  parts,  or  90  deg. ; 

starting  at  F  divide  G  —  //  into  as  many  parts  as  the 
throw  circle  A  has,  which  is  six  for  the  rise  of  the  cam, 

and  the  opposite  90  deg.  /  —  J  into  six  parts  for  the  drop 
of  the  cam.  From  these  points  set  the  trammels  on 
point  F  on  the  circle  passing  through  the  center  of  the 
lever  and  set  to  a  length  equal  to  the  distance  between 

the  cam  radial  1'  and  F.  Then  from  point  1  on  the  cir- 
cle, cut  the  tangent  circle  L  at  1. 

For  the  next  point  of  tangency  set  the  trammels  on  F 

again  the  distance  between  the  cam  radial  2'  and  F. 
From  point  2  on  the  circle  cut  the  tangent  circle  M 
at  2,  and  so  on  until  the  last  point  has  been  found. 
These  points  locate  the  points  of  tangency  on  the  tangent 
circles  K,  L,  M,  N,  0,  P.  Q,  from  point  1.  As  the  radial 
lever  line  0  has  already  been  established,  draw  a  line 
touching  the  tangent  circle  L  at  1,  or  at  right  angles 

to  'the  line  1,  and  so  on  until  all  the  lines  have  been 
drawn.  Then  draw  a  curve  touching  all  these  lines. 
For  the  return  motion,  to  find  the  points  of  tangency  the 

reverse  is  necessary.  The  trammels  are  set  on  F  and  6'. 
With  this  distance,  with  the  point  of  the  trammels  set  on 
/  point  0  on  the  lever  circle,  cut  the  tangent  circle  Q 
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at  0.  For  the  next  point  set  the  trammels  on  F  with  the 

distance  equal  to  F  and  5'  and  with  the  point  of  the 
trammels  set  on  the  lever  circle  1  cut  tlie  tangent  circle 
P  at  1,  and  so  on  until  all  the  points  have  been  found. 
Then  join  these  points  by  tangent  lines,  as  before,  and 
make  the  curve. 

The  next  illustration.  Pig.  2,  deals  with  an  entirely 
different  proposition.     Instead   of   a   cam   acting  on   a 

FIG.    3.    CAM    FOR    OSCILLATING    ARM 

roll  lever,  the  lever  rotates  and  operates  a  cam-shaped 
lever.  While  its  use  would  be  very  limited,  it  might  be 

serviceable  in  some  cases.  I  have  illustrated  it  princi- 
pally to  show  how  to  plot  out  the  curves  to  produce  an 

action  for  a  portion  of  time  that  a  cam  of  the  same 
number  of  degrees  of  time  would  do. 

To  get  the  full  benefit  of  the  cam  action  of  the  roll 
lever  itself,  after  finding  out  the  amount  of  throw  re- 

quired, place  the  center  of  the  fulcrum  of  the  lever  the 
distance  of  half  the  throw  of  the  lever  from  the  center  of 

the  roll  at  starting  point  0  and  draw  the  center  line  A. 
In  this  case  the  throw  is  the  same  at  that  point  as  the  lever 

PIG.    4.    CAM    FOR    OSCILLATING    ARM- 
MOTION 

-REVERSED 

is  on  the  working  end.  Next  draw  tlie  circle  B.  In  this 
case  it  is  two  and  one-half  times  the  throw  of  the  cam 
/.'ver.  Divide  the  circle  B  into  equal  divisions  and  from 
these  divisions  cut  the  arc  C.  Prom  these  points  0,  1,  2, 
3,  4,  5,  G,  with  the  trammels  set  on  0  with  a  distance 

equal  to  0  —  D,  transfer  the  points  to  the  lever  circle  F, 
which  is  struck  from  the  center  of  the  lever  0. 

The  next  ojieration  is  to  divide  tlie  roll  center  circle 
./  between  //  and  /  into  twice  as  many  parts  as  the  throw 

circle  has.  Through  these  centers,  with  the  point  of  the 
trammels  set  on  G,  draw  the  arcs  0,  1,  2,  3,  4,  5,  6,  7, 

8,  i),  10,  11,  12.  On  these  arcs  the  centers  on  the  circle 
F  are  transferred  by  placing  the  point  of  the  trammels 
in  the  center  D  with  a  distance  equal  to  0  —  D  on  tlie 
line  H.  Then  move  the  trammels  point  along  the  points 

on  circle  F  from  D  to  point  6  and  cut  each  arc  corre- 

sponding to  the  numbers  such  as  1  —  1',  2  —  2'  and  so  on until  6  is  reached.  Then  from  5  start  back  and  cut  the 

arcs  5  and  7',  4  and  8'  and  so  on  until  12'  has  been 
reached,  which  completes  the  cam.  On  the  points  found, 
draw  circles  the  diameter  of  the  roll  required  and  con- 

struct a  curve  touching  each  roll  circle  tangentially. 
This  gives  the  proper  shape  for  the  movement  required. 

Cam  WITH  Oscillating  Arm 

In  Pig.  3  conditions  change  again.  Instead  of  a  rotary 
moving  roll  arm,  it  is  oscillating,  which  limits  its  use- 

fulness to  a  greater  extent  than  a  rotary  nio\ing  member. 
To  plot  out  a  curve  to  move  the  lever  a  required  distance, 
determine  the  length  of  the  roll  lever  and  the  amount  of 
movement  it  is  to  make.  Then  strike  the  arc  A  from 

the  center  of  the  lever  B.    After  this  has  been  established. 

~^^^^1^ 

pig.  5.  CAM  FOR  MOTION  CHANGED  BY  BELT  CRANK 

draw  above  it  the  circle  C  on  the  line  D,  which  has  the 
same  divisions  as  the  driven  end  of  the  roll  lever.  The 

circle  is  placed  above  so  as  not  to  have  such  a  great 
distance  to  transfer  the  points  from  as  if  it  were  taken 
direct  from  the  driven  end  of  the  lever.  Prom  the  points 
on  the  circle  C  cut  the  arc  A.  Through  the  points  found 
draw  the  arcs  1,  2,  3,  4,  5,  6,  7,  8,  9,  10,  11,  12  from 
the  center  of  the  cam  lever  E.  To  find  the  position  of 

the  fulcrum  of  the  cam  lever,  take  minus  one-half  of 
the  throw  of  the  lever  from  the  radius  of  the  roll  lever. 
Prom  the  center  B  of  the  roll  lever  and  with  this  radius 

cut  the  line  D.  Where  they  intersect  is  the  center  of 
the  throw  of  the  cam  lever,  the  throw  of  the  lever  and 
the  length,  of  course,  having  been  determined  before. 

On  this  line  at  its  intersection  with  the  line  D  measure 
back  the  distance  determined  for  the  fulcrum  E.  In  this 

case  the  leverage  is  equal  when  the  roll  has  reached  its 

extreme  position  toward  the  fulcrum.  Next  draw  the  cir- 
cle F  with  as  many  divisions  as  the  circle  C  has.  Cut 

the  arc  0.  With  the  trammels  set  on  B  with  a  distance 

equal  to  5  —  G,  transfer  the  points  found  to  the  circle  //. 
with  the  center  struck  from  the  center  E.  Prom  these 

points  with  the  distance  equal  to  5  —  0  on  line  A  or  the 
radius  of  the  roll  lever,  cut  the  lines  1,  2,  3,  4,  5,  6,  7, 
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8,  0,  10,  11,  13.  Then  draw  eirclcs  on  the  intersection 
of  these  lines  eqnal  to  the  diameter  of  the  roll  detorinined. 
Join  the  circles  by  a  curve  touching  them  tangentially, 
thus  completing  the  operation. 

Fig.  4  is  the  same  as  Fig.  3,  except  that  the  action 
is  reversed.  The  only  difference  in  plotting  out  the  curve 
is  that  on  the  circle  //  the  centers  B  are  transferred 
above  the  center  of  the  roll  lever  instead  of  below  as  in 

Fig.  3,  and  the  cam  lever  is  below  the  roll  instead  of 
above  the  roll  as  in  Fig.  3. 

Cam  for  Bell-Crank  Arraxgement 

The  cam  in  Fig.  5  is  laid  out  by  the  same  method  as 
that  in  Pig.  3,  except  that  the  roll  lever  does  not  pass 
the  center  line  as  Fig.  3  does,  and  the  direction  of  action 
is  changed  by  using  a  bell  lever  instead  of  a  straight 
lever.     The  straight  cam  lever  in  Pig.  3  starts  its  action 

at  tbe  extreme  end  of  the  lever,  while  Fig.  5  begins  its 
action  nearest  the  fulcrum  of  the  lever  and  the  center 

of  the  throw  is  located  differently.  It  is  located  the  same 
as  in  Fig.  2.  The  difference  in  the  shape  of  the  curves 
is  that  Fig.  5  has  the  benefit  of  the  full  cam  action  of 

the  roll  lever,  due  to  the  lever  nOt  passing  an  equal  dis- 
tance by  the  center  line  of  its  throAV,  as  the  roll  lever  in 

Fig.  3  does.  When  the  roll  lever  throws  an  equal  dis- 
tance by  the  center  of  its  throw,  the  cam  action  is  only 

to  the  center  line.  The  last  half  of  the  throw  is  drop- 
ping away  from  the  cam  lever,  so  that  the  cam  curve  has 

to  have  more  angularity  to  make  up  for  the  difference  in 
the  dropping  away  from  the  cam  lever  than  one  in  which 
the  throw  of  the  roll  lever  is  only  one  side  of  the  center 
line  and  the  throw  is  only  to  the  center  line  or  to  its 
highest  point.  The  shape  obtained  may  be  seen  by  refer- 

ence to  the  illustration. 

]&( ^pnm 
By  K.  I).  Gatewood* 

SYNOJ'SIi< — Needs  and  requiiements  of  a  check- 
ing system,  for  shipyard  plants  where  men  are  in 

and  out  of  the  shops  and  are  spread  over  a  large 
territory.  Specimen  time  tickets  tised  in  operating 

a  system  that  has  had  four  years'  trial. 

It  is  remarkable,  but  nevertheless  true,  that  prac- 
tically all  the  large  shipbuilding  plants  in  this  country — 

certainly  all  navy  yards — have  different  methods  for 
checking  in  their  employees  and  assigning  them  each  day 
to  their  work.    This  matter  has  undoubtedly  received  care- 
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FIG.  1. INDIVIDUAL  TIME 
TICKET 

FIG. 2.    GANG 
TICKET 

TIME 

ful  attention  at  each  plant,  and  the  number  of  systems 
in  use  is  a  tribute  to  the  diversity  of  human  o])inion  and 
the  ingenuity  of  the  engineering  brain. 

Not  only  is  the  system  of  checking  in  employees  and 
controlling  their  assignment  to  work  essentially  different 
in  each  plant,  but  the  preeminence  of  each  over  its  rivals 
is  more  or  less  complacently  taken  for  granted  by  each 

firm.  Of  course,  it  is  understood  that  each  sA'stem  is  a 
jsart  of  the  firm  itself,  ju.«t  a,s  its  good  name,  its  output  or 
its  peculiar  method  of  handling  its  advertising.  The 
mention  of  the  fact  that  each  plant  chooses  to  employ  a 
different  method  is  in  no  case  a  reflection  on  the  manage- 
ment. 

•Naval  Constructor,  U.S.N. 

It  is,  however,  true  that  the  shipyards  are  all  more 
or  less  the  same ;  that  is,  they  employ  the  same  trades,  the 
number  of  men  does  not  differ  between  wide  limits,  and 
the  volume  of  work  is  not  dissimilar.  Yet  the  system  of 
checking  men  into  work  and  assigning  them  to  their  daily 
tasks  is  different.  No  one  knows  this  any  better  than  the 
workmen  themselves,  who  occasionally  remark  upon  it, 
wondering  why  it  should  be  so. 

This  article  is  an  attempt  to  arrive  at  certain  primary 
requirements  to  be  met  by  a  system  for  checking  men 
into  work  and  assigning  them  each  day  to  a  given  job. 
(loing  still  farther,  it  is  an  attempt  to  define  what  in 

OUT LEAVE 

FIG.  4.    BLANK  FOR  NOTI- 
FICATION THAT  MAN 

IS   OUT 

This  blank   is  printed  on   blue 
stock   of  a   striking   shade 

FIG.  5.    BLANK  FOR  NOTIFI- 
CATION   THAT    MAN    IS 

OUT    ON    LEAVE 
This   blank    is    printed    on 

bright-red  stock 

many  ways  seems  to  be  the  "one  best  system"  for  such  a  set of  similar  plants. 

Tlie  primary  need  for  any  checking-in  system  is  to  fur- 
nish information  that  certain  employees  have  reported  for 

duty  at  or  before  a  definite  time.  This  information  fur- 
nishes early  data  to  the  supervisory  force  as  to  what  em- 

ployees have  reported  for  work  on  time  and  early  infonna- 
tion  to  the  accounting  or  time  department  to  enable  the 
clerical  work  of  cost  keeping  and  making  up  the  payrolls 
to  be  proceeded  with  expeditiously. 

Of  course,  we  can  require  a  checking-in  system  to  fur- 
nish other  data  to  serve  other  purposes  more  or  less  valu- 

able.   But  the  one  additional  purpose  of  primary  necessity 
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IS  that  of  assigning  an  employee  to  his  job.  It  then  seems 

logical  to  conclude  that  tlie  ideal  checking-in  system 

should  fultill  the  following  three  fundamental  require- 

ments: It  should  give  a  double  record  of  each  man — one 
for  attendance  and  one  for  cost  returns;  and  it  should 

also  be  an  instrument  for  assigning  a  man  to  his  particu- 

lar day's  work. 
At  the  outset  it  is  clearly  understood  that  the  perfect 

Bvstem  is  not  attainable.     This  is  a  matter  of  compara- 

').  The  system  should  be  an  economical  one  when  con- 

sidered in  three  lights:  (1)  Initial  cost  (includes  pur- 
chase cost  and  installation) ;  (2)  operation  (includes  the 

number  of  timekeepers,  attendants  and  supervisors  re- 

quired; (3)  maintenance  and  repairs. 

6.  At  navy  yards  and  at  shipyards  where  a  large  pro- 

portion of  the  work  is  outside  the  shops  a  single  central 

checking-in  station,  preferably  near  the  entrance  to  the 

plant,  is  desirable  and  eliminates  the  loss  of  time  incurred 
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FIG.   3.    "IN"  AND  "OUT"  TIME-TICKET  RACKS 

tive  judgment,  time  and  place.  It  is  impossible  to  invent  a 

system  for  all  conditions  of  time  and  place.  Furthermore, 

it  is  impossible  to  devise  an  infallible  system  or  one  that 

cannot  be  outwitted.  We  can,  however,  make  "faking" 
so  difficult  that,  if  not  hnpossible,  it  will  be  hardly  practic- 

able. .   .    ,        . 

General  Requirements  of  Shipyard  Timekeeping 
System 

As  the  result  of  investigating  the  details  of  a  number 

of  diffei'ent  systems  the  following  statement  of  those  re- 
quirements which  seem  applicable  to  them  all  may  serve 

as  a  valuable  criterion  with  which  to  compare  any  pro- 
posed or  existing  system : 

1.  The  sj'stem  should  be  such  as  to  eliminate  errors  as 
far  as  possible  and  to  make  accurate  timekee])ing  and 
charging  easy. 

2.  It  should  be  easy  to  discover  error,  trace  it  rapidly 
and  inexpensively,  and  to  rectify  it. 

3'.  The  operation  of  checking-in  should  be  simple  to  the 
point  of  being  practically  mechanical. 

4.  A  delicate  or  complicated  mechanism  is  not  desir- 
able. 

when  a  man  goes  to  his  shop  at  one  end  of  the  yard  to 
check  in  and  returns  to  his  job  on  a  ship  at  the  other 
end.  (At  a  plant  like  the  Philadelphia  navy  yard,  fon 
instance,  where  the  entrance  is  three-quarters  of  a  mile 

from  any  of  the  shops  or  ships  along  the  waterfront,  this 
difficulty  can  be  corrected  best  by  locating  the  checking 
stations  both  in  the  shops  and  along  the  waterfront  near 
or  actually  on  board  the  principal  vessels  under  repair  or building.) 

7.  A  minimum  of  ground  space  should  be  required,  but 
efficiency  demands  a  certain  liberality  in  this  respect,  es- 

pecially in  connection  with  checking  out. 

8.  The  checking  station  should  be  well  lighted,  so  that 
the  numbers  may  be  easily  discerned. 

9.  Whatever  apparatus  and  symbols  are  used  should  be 
constructed  so  as  to  be  easily  distinguishable.  The  size, 
shape,  color  and  general  arrangement  of  the  checks  or 
figures  should  be  such  as  to  assist  clear  vision. 

10.  It  is  desirable  to  have  the  checking  performed  on 

entering  the  plant  (see  6)  and  a  few  minutes  before  start- 
ing work. 

11.  In  most  plants  of  this  kind  no  useful  purpose  is 
served  by  recording  the  exact  time  an  employee  enters 
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die  plant.  It  is  merely  desired  to  know  that  an  employee 

has  reported  for  work  before  a  certain  time.  "Whether  lie 
reports  at  7:  15,  7:  45  or  7:  55  is  not  material,  provided 

he  be  at  work  by  8  o'clock.  Time  clocks  therefore  do  not 
seem  either  necessary  or  desirable. 

12.  A  minimum  of  time  should  be  required  for  the  op- 
eration of  checking  in  or  out,  but  not  so  little  as  to  sac- 

rifice accuracy  for  sjjeed. 
13.  The  type  of  board  and  cheek  must  be  such  as  to 

facilitate  a  speedy  muster  being  taken  immediately  after 
the  board  is  closed  and,  if  possilile,  by  one  man. 

14.  When  the  operation  of  checking  in  or  out  has  once 
been  performed,  it  should  not  be  possible  for  the  work- 

men to  tamper  witli  the  check  board  at  that  muster. 
15.  Checking  out  on  leaving  the  plant  is  another  link 

in  the  chain  of  evidence  and  is  proof  (partial,  not  conclu- 
sive) that  the  employee  has  spent  the  day  at  the  works. 

A  system  that  fulfills  practically  all  the  foregoing  re- 
quirements and  that  has  been  in  actual  use  for  four  years 

with  entirely  satisfactory  results  will  now  be  described. 
It  will  be  seen  at  the  outset  how  the  double  record  of  at- 

tendance and  cost,  together  with  assigning  a  man  his  job, 
is  all  performed  by  a  single  instrument — a  time  card. 

This  time  ticket  (Fig.  1  for  an  individual  workman 
or  Fig.  2  for  a  gang)  is  furnished  by  the  accounting  or 
time  office  to  the  shops  each  morning,  in  triplicate  for 
each  workman.  It  has  entered  on  it,  by  means  of  an 

addressograph,  the  workman's  name,  check  number,  trade 
and  pay.  The  shop  clerk  arranges  these  tickets  in  piles 
according  to  leadingmen,  or  gang  bosses.  To  each  set  of 
tickets  is  attached  the  triplicate  ticket _from  the  previous 
day.  (The  purpose  of  this  is  for  convenience  of  the  lead- 
ingman  in  assigning  work  for  the  next  day.) 

If  the  triplicate  card  indicates  the  job  upon  which  the 
workman  will  be  employed  at  the  next  8  a.m.  muster,  the 
leadingman  merely  attaches  it  to  the  new  cards  for  the 
shop  clerk  to  use  in  writing  up  the  cards  on  the  type- 

writer. If,  however,  the  triplicates  indicate  a  job  that 
has  been  completed  and  upon  which  the  workman  will  nut 
be  employed  at  the  next  8  a.m.  muster,  the  leadingman 
destroys  the  old  triplicate  and  proceeds  to  write  in  long 
hand  the  job  for  the  next  day,  passing  this  along  with  the 
others  to  the  shop  clerk  to  be  written  up  by  the  typewriter. 
When  the  cards  have  been  written  up,  they  are  dis- 

tributed to  their  respective  checking  stations.  The  origi- 
nals, arranged  in  numerical  sequence,  are  placed  in  tlie 

"IN"  time-card  rack  ready  for  the  8  o'clock  muster  the 
next  day.  The  "IN"  and  "OUT"  racks  are  identical  (see 
Fig.  3)  and  consist  of  suitably  numbered  sheet-metal  pock- 

ets in  a  wooden  frame  fitted  with  hasp  and  lock. 
To  descrilie  the  operation  of  the  system  it  is  best  to 

begin  with  the  men  at  work  in  the  shop  just  before  quit- 
ting time  at  night.  When  the  whistle  blows,  the  men 

proceed  to  a  card  rack  marked  "OUT,"  opened  and 
watched  by  the  timekeeper,  and  each  man  deposits  his  time 
ticket  in  a  pocket  labeled  with  his  check  number.  This 
is  exactly  the  same  operation  as  the  customary  one  of 
dropping  a  brass  check  into  a  tin  box.  When  all  the  em- 

ployees have  left,  the  vacant  pockets  indicate  the  absen- 
tees. The  muster  report  is  promptly  made  up,  the  box 

locked,  and  the  clerk  may  leave  the  plant.  Just  before 
the  quitting  hour  the  timekeeper,  knowing  at  that  time 
what  each  man  will  be  engaged  on  the  next  morning,  has 

prepared  the  men's  time  tickets  for  the  next  morning  and 
placed  them   in  an  exactly  similar  rack,  marked  "IX," 

placed  at  the  muster  point  and  locked.  In  the  morning 
when  the  men  come  to  work  the  "IN"  rack  is  opened 
and  watched  by  the  timekeeper.  Each  man  as  he  goes  by 
takes  his  time  ticket  out  of  the  rack  and  proceeds  to  his 
work.  When  the  whistle  blows,  those  time  tickets  left  in 
the  rack  designate  the  employees  ab.sent  from  the  muster, 
and  the  clerk  can  make  u|)  jiis  muster  report.  lie  then 
proceeds  to  check  up  all  time  tickets  for  the  preceding 
day  and  takes  them  with  the  muster  report  to  the  account- 

ing office,  or  time  office. 
Suppose  now  that  a  mechanic  and  his  helper  finish  a 

job  at  11  a.m.  The  cards  are  at  once  O.K.M  liy  the  gang 
boss,  turned  into  the  office  and  the  time  stamped  thereon; 
and  the  cards  for  their  next  job  are  issued  to  them,  time 
stamped.  These  cards  have  been  previously  prepared  bv 
the  timekeeper  or  shop  clerk  from  information  furnished 
by  the  leadingman,  who  has  in  the  meantime  proceeded  to 
provide  material,  sketches  or  blueprints,  templets,  special 
tools  and  special  instruments  needed  to  carry  out  the  job. 
The  men,  therefore,  proceed  on  their  next  joi)  without  loss 
of  time. 

The  timekeeper  at  both  the  "IN"  and  the  "OUT" 
mnsier  stands  by  the  time-card  racks  to  see  that  the  men 
lift  only  one  card  and  drop  only  one  card.  After  the 

8  o'clock  muster  the  timekeeper  makes  up  a  list  of  the 
"OUTS"  for  the  messenger,  who  then  informs  the  fore- 

man and  the  different  leadingmen  of  the  men  not  work- 
ing that  day.  When  a  man  is  not  working  or  on  leave,  a 

suitable  card  is  sent  up  to  the  time  office  (see  Figs.  4  and 5). 

Among  the  additional  advantages  of  such  a  system 
there  may  be  mentioned  the  following: 

1.  All  advantages  that  accrue  through  the  use  of  a 
written  instrument  apply  in  the  use  of  a  written  instru- 

ment in  assigning  a  inan  to  a  job. 
2.  The  system  forces  the  supervisors  to  make  out  in 

advance  the  man's  next  job,  which  greatly  facilitates  the 
preparation  of  material,  tools,  etc.,  to  enable  the  mechanic 
to  start  work  immediately. 

3.  The  charges  returned  are  correct,  because  the  job- 
order  numbers  are  put  on  the  time  tickets  in  the  fore- 

man's office,  where  the  job  order  itself  is  filed  and  avail- 
able for  ready  reference.  There  is  no  question  of  mem- 

ory involved.  The  tickets  are  typewritten  in  most  cases 
and  are  therefore  very  plain  to  read. 

4.  The  job  is  assigned  by  the  leadingman  or  gang  boss, 
a  responsible  and  immediate  supervisor,  and  should  lie 

O.K.'d  by  him  on  completion,  thus  further  insuring  cor- 
rectness of  the  charge. 

5.  Productive  employees  are  not  required  to  do  clerical 

or  nonproductive  work.  The  loss  incident  to  tin's  fre- 
quently encountered  error  can  best  be  indicated  by  quot- 

ing from  a  comment  of  C.  0.  Morrison  in  the  American 
Marhinist,  Vol.  43,  p.  780.     He  says: 

.  .  .  Even  under  the  best  conditions,  a  mechanic's 
method  of  making  an  entry  on  a  record  Is  about  as  follows: 
Stop  work,  clean  hiinds.  get  time  card,  get  pencil,  consult 
clock,  make  entries  on  card,  put  away  pencil,  resume  work. 

These  operations  consume  considerable  time,  but  under  less 
favorable  conditions  the  time  taken  is  mucli  greater.  The 
method  of  making  a  time  record  has  frequently  been  observed 
to  be  about  as  follows:  Stop  woric,  clean  hands,  get  time  card, 
hunt  for  pencil,  borrow  pencil,  consult  clock,  make  entry  on 
card,  break  point  of  pencil,  hunt  for  knife,  borrow  knife, 
sliarpen  pencil,  consult  clock,  make  entries  on  card,  put  away 
card,  return  pencil,  return  knife,  resume  work. 

There  are  many  variations  of  the  foregoing,  all  of  which 
consume  time  and  many  of  whicli  Interrupt  the  work  of  other 
employees.     All  of  this  lost  time   should  be  productive. 



678 
AMEBIC AN    MACHINIST Vol.  45,  No.  16 

Gage   for  Froiat   Slglht  Bl^de 
By  M.  S.  Wuigut 

A  gage  a  little  out  of  the  ordinary,  for  gaging  the 
dovetail  on  the  front  sight  blade  on  a  rifle,  is  shown  in 

Fig.  1.  It  is  designed  to  meet  the  requirements  of  ac- 
curacy with  which  the  blade  has  to  be  prolilcd  to  fit  into 

the  front  sight  band.  Several  other  designs  of  gages 

were  suggested,  some  of  which  were  simpler,  while  otliers 

were  more  complicated;  but  none  of  them  did  the  work 
as  satisfactorily  as  this  one. 

The  work  is  placed  in  the  gage,  the  base  of  wliich  is 

A,  one  side  resting  on  the  fixed  locating  block  B  and 

the  other  side  on  the  ledge  on  the  base  A.  The  block 

B  is  ground  to  suit  the  angle  of  the  dovetail,  and  the 
front  sight  blade  is  held  over  against  it  by  a  spring 

plunger  E,  which  is  flattened  to  the  center  line.  The 

same  angle  is  ground  on  the  end  of  the  remaining  half 

of  the  plunger  as  on  the  blade  and  the  block  B.  The 

plunger  is  pulled  back  by  means  of  a  pin  F  to  allow  the 

work  to  be  put  into  the  gage.  When  the  work  is  in 

place,  the  plunger  is  forced  forward  by  means  of  the 

spring,  which  is  quite  stiff  for  the  size  of  the  gage.  The 
rear  of  the  plunger  makes  a  flush  pan  gage,  but  the  limit 

on  the  width  of  the 'dovetail  is  only  0.0015,  so  as  to  over- 

dovetail  to  be  out  of  central  0.001  with  the  other  part  of 

the  component  and  still  pass  inspection. 

Fig.  2  shows  the  front  sight  blade  with  dimensions  and limits. 

K   |'<249?.'^< 

Fig. 2    Details  of  Front  Sight 
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GAGE  AND  DETAILS  OF  SIGHT 

come  the  chance  of  error  in  feeling  this.  A  cover  C 
IS  screwed  and  doweled  to  the  sides  of  the  base  A.  and 
in  this  cover  is  a  sliding  finger  D.  On  the  end  of  this 
slide  two  steps  are  ground  0.0015  apart,  thus  gaging  the 
width  of  the  dovetail  with  extreme  accuracy.  A  pin  Q  is 
driven  into  the  slide  and  works  in  a  slot  in  the  cover, 

limiting  the  movement  of  the  slide  when  gaging. 
The  dimension  X  is  ground  on  the  base  A  and  the 

block  B  to  0.002  larger  than  the  maximum  length  of  the 

front  sight  blade,  or  0.4980.     This  provision  allow^i  tlie 

®1F  Gyllaadl 

By  K.  B.  Sanky 

We  have  a  number  of  dies  in  which  the  surface,  of 

the  hole  is  required  to  be  glass  hard.  By  hardening 
the  dies  in  a  fire  in  the  ordinary  way  and  chilling  them 

in  water,  the  outside  becomes  glass  hard ;  but  the  slightly 

longer  interval  required  for  the  water  to  reach  the  inside 

THE   HARDENING   RIG 

of  the  hole  allows  a  slight  drawing  process  to  take  place 
and  that  part  is  not  so  hard  as  desired. 

By  the  fallowing  arrangement,  which  worked  out 

successfully,  the  hole  was  made  glass  hard  and  the  out- 
side, which  was  unimportant  in  our  case,  less  hard. 

A  piece  of  brass,  to  prevent  rusting,  is  tapped  at 

one  end  to  fit  a  water  pipe.  The  other  end  has  a  45-deg. 
taper  running  back  to  the  hole  in  the  water  pipe.  This 
piece  x\  is  screwed  to  the  water  pipe.  Another  piece  of 
brass  B  has  a  45-deg.  taper  running  back  to  a  cylindrical 
hole.  This  piece,  with  a  tin  can  surrounding  it,  is  screwed 
to  a  piece  of  wood  that  serves  as  a  handle,  as  shown  in 
the  illustration.  Two  extra  holes  as  at  C  and  D  are  put 

in  the  can  and  through  the  wood  to  allow  the  excess 

water  to  escape.  The  die  at  the  correct  heat  for  harden- 
ing is  placed  on  part  B  and  puslied  up  against  A.  The 

water  is  then  turned  on  and  must  of  necessity  pass 

through  the  hole  in  the  die  and  out  through  the  part  B. 
After  hardening,  we  boil  water  off  the  die  which 

is  just  sufficient  drawing  to  relieve  the  internal  strains 
and  still  not  affect  the  hardness. 

-V  Searchli|i;lit  nitli  a  Plve-Foot  Mirror,  from  -nhich  light 
shafts  could  he  seen  two  hundred  miles  away,  has  just  heen 
complated  at  the  General  Electric  plant  for  the  United  States 
Navy.  The  Government  tested  the  light  at  the  New  York 

navy  yard  and  on  the  battleship  "Texas."  Two  experts  sent 
to  points  one  hundred  miles  away  report  that  the  rays  are 
as-distinct  as  when  seen  from  the  testing  poinr. 
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I  Tlhe  Sps'iEigiffield  Model  E90S  Service  mifile 
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aiffidl  tlh©  Fasxed  St^d 

i':iYNOPiSIS — 7Vn'.s-  arlicle  conl'uiuex  the  dcticriii- 
tion  of  manufacturing  operations  on  the  Spring- 

field Model  1903  rifle  barrel,  taking  up  aho  the 
operations  on  the  fixed  stud,  ii>hirh  becomes  a  part 
of  the  liarrel  at  this  point. 

After  the  rolls  have  been  turned  to  their  proper  dimen- 
sion, they  are  grooved  by  a  special  device,  shown  in  Fig. 

!)8.  This  consists  principally  of  a  base  that  is  clamped 
on  a  lathe  carriage  in  place  of  the  usual  cross-slide,  the 
attachments  being  so  located  that  the  turning  tool  held 
in  the  tool  post  F  will  he  in  its  ])roper  position  in  regard 
to  the  roll  to  be  cut.  The  shaft  A,  Fig.  98,  is  driven 
through  a  universal  joint  by  an  auxiliary  shaft  that  runs 
in  bearings  attached  to  each  end  of  the  lathe  headstock. 
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OPERATION        27 

1y-<^3-;3^--:->^--'wfe"-:Ji-'J-^a^ 

o/r ':3'Y'%^  s-^r  M 
ee  Dmnje'Pi.RH. 

V   IS- 
V--   

A     1375'  ̂ ^ 0.875 ^0.875%    1375" 
  75"  ■■ 0.!99S" ^%^  %^y0.m5' 

SECTION  fg 

A  A 

:^ai54^.-^?  Threads  per  inch  R.H. 

JC 

<i"'\ 

.FIG.  72 

^  Threads  ixr  inch . 

'^  Tiil— I"!   -     »i 

0.3079 

0■^5^ 

oii5: 

-—A 

■^-1p^''44Threadsper,ncfr  \    ̂ f f^Jf^m J  Turn, n  10 inches. R.H. 

■tS"-   4<   2.5'-   -I 
RIFLING  GAGE  .  M1N  . -^^-f-mh 415 

<?.«s"::'!|flfiy'. 
20'   Y^:-\op9S\^o55' 

-"■/(r,rT.T.r- 

■A,O.Sf 

  1.5'-   >(< 

Harden  &  Grind ■J.rERRULE.  STCEll'"'^^''"^'P"''""'  '°
^^ 

'■0.27 

-2  5"- 

I  Tivist uniform,  iiurn inlOinches,R.H. 

FIG    74       STEEL.  MUST  NOT  ENTER  BORC 
rifling' GAGE,  MAX.  OPERATION  27 

1.5'-^ 

  A 

:042  PI. ,0.125 

-^04*. 

9    C3fr 

-J(7J5fe   3.85'   ■   >l 

003"
 

Cut 
 
two 

 
Oil 

Groo
ves 

Bars  II f long.       S&^m^A   C^SD      (
51_* 

AA  oM?: 

'1^0.4*, 

0025^ 

FIG.  73 

/)  3f » 'iS  Threads  per  inch 

0.29'^ 

^^^o.5'.^m5^Y  --20'   irf"^^ 

\o.5'f--FERPULe,  STEEL 

e.5"-   *-   

44  Threads  per  in: 

■   24-   

FIG.  74 
RIFLING   GAGE,  MIN. 

I    Harden  &  Grind 
J   Tmst  uniform. 

■'1  I  turn  in  10  inches. 

STEEL.  MUST  NOT  ENTER  GAOE 

■  '^  0.2955''^  ■- 

■03079" 

\  Use  oT  this  gogeis 

\  permitted  until  this 

'dimension  is  worn  to 

03078" 

OPERATION  27.    RIFLING  THE  BORE 

Tran.'sformation — Figr.  71.  Machine  VseH — Pialt  &  Whitney  "grasshopper  type,"  Fig.  104.  Number  of  Machines  per  Oper- 
ator— Six.  Worlting-Holding  Devices — Worli  is  heid  by  coilet,  which  clamps  barrel  on  curved  part  of  butt  end;  muzzle  end 

is  supported  by  bushing  fitted  to  steadyrest  on  machine.  Tool-Holding  Devices — Tools  are  held  in  rifling  rod,  Fig.  72;  taper 
pin  inside  of  box  feeds  cutters  out  at  end  of  each  strolte.  t^utting  Tools — Two  .scraping  cutters.  Fig.  7;t.  C^ut  Data — 
Machine  makes  eight  strol<es  per  minute;  this  gives  about  .'i7.4  ft.  per  minute  cutting  speed.  Coolant — Triumph  cutting 
oii.  two  '4-ln.  streams  at  eacli  end  of  Ijarrel.  Average  Life  of  Tool  Between  Stonings — 6  to  8  barrels.  Gages — Fig.  74. 
Production  Time — 46  min.  for  each  machine,  averaging  al)out  C  min.  i)er  barrel  per  operator. 

Milking  the  rolls  for  sha])ing  the  rifle  barrels 
the  required  size  and  shape  involves  an  interesting 

process.  The  rolls  blanks  themselves.  Fig.  97,  are  18  in. 
in  diameter  when  the  rolls  are  new.  They  are,  however, 
turned  down  as  they  wear,  and  the  grooves  are  cut,  so 

that  the  rolls  can  be  utilized  until  they  ai-e  al)out  15  in. 
in    diameter,   a   total    reduction    of    3    in.    in    diameter. 

Copyright,   1916;   Hill  I'uldishirg  Co. 

The  latter  is  turned  by  means  of  a  chain  from  the  feed 
cone  on  the  back  of  the  lathe  spindle,  liy  a  suitable 

sprocket  that  clamps  around  the  feed  rone.  The  shaft  A 
cari-ies  on  its  inner  end  a  beveled  pinion  7?  that  meshes 
into  and  drives  a  beveled  gear  fastened  to  the  lower  side 

of  tlic  spur  gear  C.  The  beveled  pinion  7?  can  be  thrown 
out  of  mesh  by  raising  the  handle  .7  and  can  be  locked 

in  position  by  .swinging  the  latch  E  so  that  the  handle  J 
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OPERATION  28.  BURRING  THREAD  AND  SHOULDER 

Number  of  Operators — One.  Description  of  Operation- 
Removing  burrs  with  hollow  mill  held  in  the  hand.  Apparatus 

and  Equipment  Used — Hollow  mill.  Fig.  59-A.  Gages — None. Production — 100  per  hr.  Note — This  is  a  portion  of  operation 

34  the  burr  being  removed  by  hand"wlth  the  tool  shown  at  B 
In' Fie.  59-A. 

OPERATION    37 

OPERATION  35.  CUTTING  CHAMBER  RAMP 
Transformation — Fig.  75.  Machine  Used — Garvin  16:'n- 

lathe.  Number  of  Operators  per  Machine^ — One.  Worlf-Holding 
Devices — Work  held  by  double-ended  threaded  dog  which  screws 
over  butt  thread  as  shown  in  Fig.  76;  the  straps  front  and 
back  prevent  its  revolving  while  it  is  centered  by  a  pilot  on 
the  facing  cutter.     Tool-Holding  Devices — Special   arbor  with 
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pilot.  Fig.  77.  Cutting  Tools — See  Fig.  77.  Number  of  Cuts — 
One.  Cut  Data — Cutler  runs  70  r.p.m.,  hand-feed.  Coolant — 
Triumph  cutting  oil.  Average  Life  of  Tool  Between  Grindings 
— 100  barrels.  Gages — Plug  gages,  Fig.  78.  Production — 50 
per  hr. 

OPERATION  3fi-A.  BURRING  CHAMBER 

Number  of  Operators — One.  Description  of  Operation — 
Using  hand  mill  to  burr  Inside  of  chamber  and  outside  of 
chamber  so  gages  will  fit.  Apparatus  and  Equipment  Used — 
Hand  mill,  with  inserted  cutter,  Fig.  S3.  Gages — None.  Pro- 

duction— 125  per  hr. 

chamber  gages  shown  below  are  slipped  through  the 
cup  and  the  chamber  depth  gaged  from  the  outer  surface 
Production — 20  per  hr.  Note — The  swab  shown  in  the  ma- 

chining diagram  is  run  into  the  chamber  before  the  final 
reaming,  to  clear  out  all  chips;  this  is  done  in  a  number  of 
operations  to  prevent  the  possibility  of  chips  getting  on  the 
"scrape"  reamer  and  scratching  the  surface. 

OPERATION— 37.    HAND-MILLING    EXTRACTOR    CUT 

Transformation — Fig,  84.  Machine  Used — Garvin  hand 
miller.  Number  of  Operators  per  Machine — One.  Work- 
Holding  Devices — Held  in  special  fixture.  Fig.  85;  locates  it  by 

111!"
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OPERATION    36.    CHAMBERING    TO   FINISH 

Transformation — Fig.  79.  Machine  Used — Pratt  &  Whitney 
hand  screw  machine.  Fig.  SO.  Number  of  Operators  per  Ma- 

chine— One.  Work-Holding  Devices — Draw-in  chuck  and 
steadyrest  at  butt  end;  thread  protected  by  nut.  as  shown  in 
Fig.  SO.  Tool-Holding  Devices — Regular  taper  spindle.  Cut- 

ting Tools — One  counterbore  and  the  four  reamers  shown  in 
Fig.  81.  Number  of  Cuts — Five.  Cut  Data — Speed,  90  and  100 
r.p.m.;  hand  feed;  first  three  cuts  are  made  at  100  r.p.m.,  last 
two  at  90  r.p.m.  Coolant — Triumph  cutting  oil.  ',4-in. 
stream.  Average  Life  of  Tool  Between  (;iinding.s — 50  barrels. 
Gages — Fig.  S2:  chamber  depth  is  gaged  from  the  shoulder  of 
the  butt;  the  cup  gage  A  slips  over  the  thread  until  the  three 
raised    points    bear    against    the    shoulder,    then    the    various 

front  spline.  Tool-Holding  Devices — Arbor  and  taper  collet. 
Cutting  Tools — Milling  cutter  l^^  in.  in  diameter,  ,=„  In.  wide, 
made  from  Victor  high-speed  steel.  Fig.  86.  Number  of  Cuts — 
One.  Cut  Data — 125  r.p.m.,  hand  feed.  Coolant — Triumph 
cutting  oil.  Average  Life  of  Tool  Between  Grindings — 500  to 
600  barrels,  (iages — Fig.  87.  Production — 75  per  hr.  Note — 
(iage  S7-B  not  only  gages  the  width  of  the  extractor  cut,  but 
also  locates  it  with  reference  to  the  draw  line;  this  is  further 
tested  by  the  stand  gage,  Fig.  S7-C. 

OPERATION  37-A.  BURRING  EXTRACTOR  CUT 

Number  of  -  Operators- — One.  Description  of  Operation — 
Hand  burring  with  file.  Apparatus  and  Equipment  Used — 
File.     Production — 125  per  hr. 



682 AMERICAN    iM  A  C  H  I  N I  S  T Vol.  45,  No.  IG 

is  prevented. from  rising.  The  fjcar  C  drives  tlic  gear  D, 
which  carries  tiie  cam  E  attached  to  its  upper  surface. 

The  tool  post  F  can  slide  across  the  hlock  G  under  con- 
trol of  the  cam  cut  on  the  inside  of  E.  The  hlock  G  is 

fastened  to  the  wonnwheel  //  and  turns  with  it  when  the 

worm  /  is  revolved  by  means  of  the  miter  gears  L  and  the 
spur  gear  M,  which  are  driven  from  the  shaft  A. 

The  cutting  of  these  grooves  may  be  likened  to  the 
backing  off  of  milling  cutter  teeth,  as  the  tool  must  start 
at  the  small  end  of  the  barrel  and  gradually  increase  the 
depth  of  the  groove  until  the  butt  end  is  reach€d.     It 

4  Flutes.  Bight  Hand 

z:^ 

Fie.  91 
OPERATION     38 

must  then  snap  back  to  l>egin  cutting  the  small  end  of 

the  groove  during  the  next  rexoiution  of  the  roll.  This 
means  that  the  in  and  out  action  of  the  cutting  tool  must 

be  positively  timed  to  the  revolutions  of  the  roll,  which 
is  accomplished  by  the  gearings  shown. 

The  follower- on  one  end  of  the  tool  block  is  held  in 

contact  with  the  cam  by  a  heavy  spring  like  that  in  the 

backing-off  attachment.  The  gears  B,  G  and  D  operate 
the  cam  E  so  that  the  tool  is  gradually  moved  near  the 

center  of  the  lathe  as  the  roll  revolves.  On  completing 
its  revolution  the  cam  E  allows  the  tool  block  to  snap 
back  out  of  the  deep  cut  and  again  begins  on  the  small 

end  of  the  barrel.  At  the  same  time  the  tool  in  the  post 

/''-is  being  gradually  turned  around  the  axis  of  the  block 
0  by  the  wormwheel  //  so  that  it  is  automatically  fed 
from  one  side  of  the  groove  to  the  other.  The  layout 
of  the  cams  for  the  various  grooves  is  shown  in  Fig.  99, 

all  necessary   diameters  being  given.     These  diameters 

begin  at  l..'U  in.  for  the  large  end  of  the  barrel  and  reduir 
0.01  in.  for  each  groove  until  the  tenth  groove,  which  is 
l.;i5  in.   This  and  the  eleventh  groove  are  of  like  radius. 

FIG.  96.  TRUCKS  FOR  RIFLE  BARRELS 
From  the  time  the  barrels  are  turned  they  are  handled 

In  special  trucks,  as  shown  in  Fig.  96.  holding  100  barrels 
each.  These  trucks  are  easily  rolled  from  one  machine  to 
another  and  prevent  damage  to  the  barrels,  .\fter  the  thread 
is  milled  on  the  butt  end  for  the  receiver,  the  muzzle  end  is 
always  placed  down,  so  as  to  protect  the  thread. 

^ 

*  FIG   93 

f/t  to  gs^t  forked ipff  A^~,^ 

Q 
Cnd  ofgage 

roes'  ,  UTeithRH^ltHRH 
V   -  i7S        --n^-LlS'    >•  ITummlFOOticna FIG   94 

FIG,  9E 

FIG.  95 

OPERATION    38  i 

OPERATION  38.  ROUNDING  LIPS  OF  MUZZLE 

Transformation — Fig.  88.  Machine  Used — Regular  16-in.  en- 
gine lathe.  Number  of  Operators  per  Machine — One.  Work- 

Holding  Devices — Barrel  is  held  on  center  at  butt  end;  muzzle 
end  is  supported  as  shown  in  Fig.  89.  Tool-Holding  Devices — 
Milling  tool  held  on  arbor  in  lathe  spindle.  Cutting  Tools — 
Special  facing  cutter  with  pilot.  Fig.  90.  Number  of  Cuts — 
One.  Cut  Data — Speed  of  lathe,  70  r.p.m.  Coolant — Triumph 
cutting  oil,  H-in.  stream.  Average  Life  of  Tool  Between 
Grindings — 150  barrels.  Gages — Contour  of  lips  and  length 
gage,  Fig.  91.     Production — 100  per  hr. 
OPERATION  38%.    HAND-MILLING  SEAT  FOR  FIXED  STUD 

Transformation — Fig.     92.      Machine    Used — Whitney    hand 
miller.     Number  of  Operators  per  Machine — One.     Work-Hold- 

ing  Devices — Special    fixture.   Fig.    93.      Cutting   Tools — Special 
milling   cutter.    Fig.    94.      Number    of    Cuts — One.      Cut    Data — 
Speed  of  milling  cutter,  125  r.p.m.:  barrel,  30  r.p.m.     Coolant — 
None.     Average   Life  of  Tool  Between  Grindings— -150  barrels 
Gages — Plug   and   snap.   Fig.   95.     Production — 60   per   hr 

OPER.\TION    39.     FILING    MUZZLE 

Gages — Ring   gages   for  diameter,   as   shown   in   Fig.   95. 
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AS  THE  MANUFACTURE  OF  THE  RIFLE  BARREL    PROCEEDS,   THE  OPERATIONS  BECOME  OP INCREASING  INTEREST 

Fig.    ino— Chambering.      Fig.    101— Sliiving.      Fig.    102— Spline   miUinir.      Fig.    103— Stamping.      Fig.    104— Rifling. Fig.    105 — Milling  extractor  cut 
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FIGS.  97  AND  9».    Bi^ANKS  FOB  BAKRELi  ROLLS,  AND  CAWS   USED  IN  GROOVING  THEM 

O.OSiS; Drill 
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FIG.   106.    THE  FIXED  STUD 

The  fixed  stud,  as  shown  in  detail  in  Fig.  1 06,  is  forced 
over  the  muzzle  end  of  the  barrel  and  forms  the  base  for 
the  front  sijj;lit.     The  fixed  stud   is  made  from  a  drop 

A.  t'orKlnp;    from    bar 
C.  Annealing 

C-1.  Pickling 
B.  Trimming 
1.  Straddle  -  milling      both 

end.s 
2.  Drilling  bore  for  barrel 
5.  Form  -  milling    outside 

lengthwi.se 
6.  Milling     top     and     stud 

cr088wi.se,  cutting  apart 
,1.   Reaming  bore  for  barrel 
4.  Squaring    ends    to    finl.sh 

length 

10. 

9. 

Milling  serrations  on  rear 
end  of  lug 
Splining 

Y.  Drilling  screw  holes 
8.  Tapping  screw  holes 

12  Vi.   Filing      and      cornering 
operations   8,   9  and  10 

12.  Profiling      dovetail      cut 
and  top  of  lug  to  finish 

13.  Burring  screw  hole  and 
filing  to  finish 

14.  Polishing 

E, 

1 Tf 
^pwK 

r-^ 

! 

FIG.   98.    RELIEVING  ATTACHMENT  FOR  ROLL  GROOVING 

forging  that  is  long  enough  to  make  six  studs.  These  are 
sawed  apart  after  the  hole  is  drilled  and  reamed  and  the 
outside  form-milled  in  operations  1,  2  and  5.  When 
finshed,  the  stud  is  a  thin  shell,  the  outside  diameter 
being  0.7055  and  the  bore  0.6455  in.  It  is  made  from 
Class  D  steel,  0.80  in.  square.  The  sequence  of  operations 
is  presented  in  tiie  accompanying  table. 
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The  operations  on  the  fixed  stud  are  to  a  large  extent 

perronned  on  milling  iiuu-hiiies,  although  tiiere  are  a  niun- 
i)er  in  which  the  lathes  have  been  arranged  with  special 

attachments  and  a  few  in  whic'h  special  machines  alto- 
pether  arc  used.  The  fixed  stud  also  introduces  the  use 
uf  Pratt  &  Whitney  profiling  machines,  examples  of  which 

riG.  107 

u   »  ̂ *   — *n   r 

STEEL    HARDEN 

I     mill       '  frn — i 

_^fl.l5' 

riG.  108 

OPERATION    A 

«VA^^\\^^\!^^\\^\\\\^^WA;■.,,;A\>-•■^\\^\\^\^.■\,;,«v\\w^^^^^ 

riG.  109.  OPERATION    B 

sented  by  a  small  star.  The  templet  is  shown  in  connec- 
tion with  the  profile  linger  and  is  represented  as 

approximately  having  the  same  outline  as  that  required 
in  the  piece.    An  example  of  this  will  be  found  in  opera- 
OPERATION  A.    FORGING  FROM  BAR,  SIX  IN  A  STRIP 
Transformation — Fig,     107.       Number     of     Operators — One. 

Description     of     Operation — Drop     fortjing.       Apparatus     and 
Equipment   Used — Billlnss   &   Spencer   1,000-lb.   drop   hammer. 
Gages — Fig.   108.     Production — 440  studs  per   hr. 

OPERATION  C.  ANNEALING 

Number  of  Operators — One.  Description  of  Operation — 
Heat  to  8.50  deg.  C.  (1,562  deg.  F)  and  allow  It  to  cool  down 
with  the  furnace  over  night.  Apparatus  and  Equipment  Used 
— Cast-irori  annealing  boxes  or  pots  filled  with  charcoal  and 
heated   in  a  Brown  &  Sharpe  furnace.     Gages — Pyrometer. 

OPERATION  C-1.    PICKLING 

Number    of    Operators — One.      Description    of    Operation — 
Pickled   in   1    part  sulphuric  acid    to   9   parts  water;  afterward 
washed   in   water  and   then   lime.     Apparatus   and   Equipment 
Used — Wooden   picltling  tanlt. 

OPERATION  B.  COLD  TRIMMING 

Transformation — Fig.  109.  Machine  Used — Perkins  back- 
geared  press.  Number  of  Operators  per  Machine — One. 
Punches  and  Punch  Holders — Single  punch  and  cast-iron 
holder.  Dies  and  Die  Holders — Single  trimming  die  and  east- 
Iron  holder.  Average  Life  of  Punches  and  Dies — 20,000  pieces 
between  grindings.  Production — 450  blanks  of  6  studs  each 
per  hr.     Note — Blank  Is  pushed  down  through  die. 
OPERATION  1.  STRADDLE-MILLING  BOTH  ENDS  OF 

STRIPS 

Transformation — Fig.  110.  Machine  Used — Pratt  &  Whit- 
ney Lincoln  type  miller,  belt  drive.  Number  of  Operators  per 

Machine — One.  Work-Holding  Devices — Work  held  in  vise 
with  formed  jaws,  Figs.  Ill  and  112.  Tool-Holding  Devices — 
Cutters  held  on  standard  arbor.  Cutting  Tools — Two  4-ln.  side- 
cutting  mills,  Fig.  113.  Number  of  Cuts — Two.  Cut  Data — 
Speed,  60  r.p.m.;  feed,  %  in.  Coolant — Cutting  oil  put  on  by 
hand  brush.  Average  Life  of  Tool  Between  Grlndings — 110  to 
150  pieces.  Gages — Length,  Fig.  114.  Production — 25  per  hr. 
per  machine.  Note — One  man  can-  run  several  machines;  these 
pieces  are  handled  in  boxes  holding  40  strips  of  6  studs  each. 

/ip/r"  >      30reeth  L.H.,onface  & •^•'""■-^     both  sides.  B  mil  Is  in  set. 
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FIG.  114 

FIG.  113 

will  occur  frequently  in  succeeding  operations  on  various 

rifle  parts. 
In  order  to  make  clear  the  actual  work  performed  in 

a  profile  milling  operation,  the  operation  is  accompanied 

by  a  diagram  which  shows  the  relation  between  the  profil- 
ing finger  and  the  profiling  cutter.  The  foniier  is  shown 

by  means  of  a  solid  black  circle  while  the  cutter  is  repre- 

tion  \2,  in  which  the  dovetail  cut  for  the  adju.stiible  sight 

is  profiled. 
Many  interesting  and  valuable  methods  are  to  be  noted 

in  the  practice  at  Springfield.  Some  of  these  are  well 
adapted  to  use  in  shops  working  on  other  lines  than  the 

production  -of  munitions.  An  example  of  this  is  shown 
in  Fig.  12(5,  in  which  a  small  brush  is  arranged  at  the 
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FIG.  117 

OPERATION      a 

OPERATION  2. DRILLING  BORE  OF  FIXED  STUD  FOR 
BARREL 

Transformation — Pig.  115.  Machine  Used — Pratt  &  Whit- 
ney automatic  upright  drill.  Number  of  Machines  per  Oper- 

ator— 12.  WorJc-HoIding  Devices — Worlt  held  in  fixture  by 
strap  and  clamp,  Figs.  116  and  117.  Tool-Holding  Devices — 
Tool  held  in  carriage  of  drill  by  setscrew.  Cutting  Tools — 
Special  0.643-in.  drill,  high-speed  steel.  Fig.  118.  Number  of 
Cuts — One.  Cut  Data — Speed,  600  r.p.m.;  feed,  ,=s  in.  Coolant — 
Cutting  oiL  Average  Life  of  Tool  Between  Grindings — 15  to 
20  pieces.  Gages — Fig,  119,  Production — 3  pieces  per  hr.  per machine. 

OPERATION  5.    FORM-MILLING  OUTSIDE  OF  FIXED  STUD 
LENGTHWISE 

Transformation — Fig.  120.  Machine  Used — Pratt  &  Whit- 
ney Lincoln  type  miller,  belt  driven.  Number  of  Operators 

per  Machine — One.  Work-Holding  Devices — Worl<  held  on  pin 
that  lines  cut  with  bore  clamped  on  ends.  Figs.  121  and  122. 
Tool-Holding  Devices — Cutters  held  on  standard  arbor.  Cut- 

ting Tools — Two  form  cutters,  Fig,  123.  Number  of  Cuts- 
Two.  Cut  Data — Speed,  60  r.p.m.;  feed,  \i  in.  Coolant — Com- 

pound: 14-in.  stream.  Average  Life  of  Tool  Between  Grind- 
ings— 200  pieces.  Gages — Snap,  Fig.  124.  Production — 15 

per  hr. 

SECTION    A-A 

,-j-_p;.   io-—- —vf', 

FIG.  121 FIG.  122 

OPERATION     5 
FIG.  123  W^  I      oiliJ^fc^ 
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OPERATION      6 

OPERATION    6.    MILLING    TOP    AND    SIDE    CROSSWISE 

Transformation — Pig.  125.  Machine  Used — Pratt  &  Whit- 
ney Lincoln  type  miller,  belt  drive.  Number  of  Operators  per 

Machine — One.  Work-Holding  Devices — AVork  held  in  vise 
form  jaws.  Fig.  126.  Tool-Holding  Devices — Tools  held  in 
standard  arbor.  Fig.  126.  Cutting  Tools — Four  >4x4-in.  saws. 
Fig.  127;  four  2i^x,'5-in.  slotting  mills.  Cut  Data — Speed,  60 
r.p.m.;  V4-in.  teed.  Coolant — Cutting  oil.  Average  Life  of 
Tool  Between  Grindings — 100  pieces.  Special  Fixtures — 
Standard  vise,  special  Jaws.  Gages — Length  and  form,  Fig. 
128.     Production — 180  per  hr. 

\025'r-^  I   /i.L 

.    ?.o--   ^  OJ^" FIG.  136  STCEL.Hmtu 

to])  of  a  gang  ol'  slitting  i^aws  for  the  purpose  of  remov- 
ing I'hips  from  saw-lfoth. 

Another  simple  but  time-saving  arrangement  i.s  shown 
in  Fig.  130,  in  whiih  the  fixed  studs  are  reamed  under 
drilling  machiiios.  Considerable  time  is  saved  by  holding 
the  reamer  stationary  as  far  as  up-and-down  movements 
are  concerned  and  feeding  the  piece  by  hand  with  the 
crossbar  arrangement  shown. 

A  simple  hand  tapping  machine  which  will  be  found  of 
considerable  use  in   many  shops  is  shown  in   Fig.   150. 

FIG.  130 
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OPERATION       3 
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OPERATION 

OPERATION   3.    REAMING  BORE   FOR   BARREL 

Transformation — Fig.  129.  Machine  Used — Ames  Manufac- 
turing Co.  upright  drilling  machine.  Number  of  Operators  per 

Machine — One.  Work-Holding  Devices — Work  held  in  holder. 
Fig.  131;  holder  held  by  hand.  Tool-Holding  Devices — Reamer 
held  by  taper  shank  in  spindle.  Fig.  130.  Cutting  Tools — 
Reamer,  Fig.  132.  Number  of  Cuts — One.  Cut  Data — Speed. 
70  r.p.m. :  hand  feed.  Coolant — Cutting  oil;  %-in.  stream. 
Average  Lite  of  Tool  Between  Grindings — 2,000  cuts.  Gages — 
Plug.     Production — 370  per  hr. 

OPERATION  4.    SQUARING  ENDS  TO  FINISH  LENGTH 

Transformation — Fig.  133.  Machine  Used — Special  machine 
built  in  shops.  Fig  134.  Number  of  Operators  per  Machine — 
One.  Work-Holding  Devices — Work  held  on  pin  In  tailstock 
of  machine.  Tool-Holding  Devices — End  mil!  held  by  taper 
shank.  Cutting  Tools — lV4-in.  mill  with  pilot.  Fig.  13.').  Num- 

ber of  Cuts — Two,  Cut  Data — Speed.  70  r.p.m.;  hand  feed 
Coolant — Cutting  oil;  i'„ -in.  stream.  Average  Life  of  Tool 
Between  Grindings — 1,000  cuts.  Gages — Snap,  Fig.  136.  Pro- 

duction— 120  per  hr. 

This  can  be  jilaced  in  a  bench  vise,  fastened  to  floor,  post 

or  bench  itself  or  held  in  a  variety  of  other  ways.  It'; 
range  as  far  as  variety  of  work  is  concerned  will  be  con- 

siderably increased  by  means  of  an  adjustable  vise,  in 

)>lace  of  the  fixture  at  the  left-hand  end,  which  is  used  for 
holding  the  .stud.  A  close  study  of  operations  on  the 
lifle,  many  of  which  are  the  result  of  years  of  evolution, 
will  reveal  a  number  of  such  useful  methods  worthy  of 
adontion  as  time  savers. 
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OPERATION     10 

OPERATION  10.  MILLING  SERRATIONS  ON  REAR  END 
OF  LUG 

Transformation — Pig.  137.  Machine  Used — Pratt  &  Whit- 
ney Lincoln  type  miller,  belt  drive.  Number  of  Operators  per 

Machine — One.  Work-Holding  Devices — Work  held  on  studs 
set  at  angle  with  vise  jaws  that  bind  on  stud.  Fig.  139.  Tool- 
Holding  Devices — Cutters  held  on  standard  arbor,  Fig.  138. 
Cutting  Tools — Two  2i^xA-in.  serration  cutters.  Fig.  140. 
Number  of  Cuts — Two.  Cut  Data — Speed,  60  r.p.m.;  i^-in. 
feed.  Coolant — Cutting  oil  put  on  by  hand  brush.  Average 
Life  of  Tool  Between  Grindings — 500  pieces.  Gages — None. 
Production — 50   per   hr. 

FIG.  I5IA 

The  clamping  devices  used  at  the  .'Springfield  arsenal 
are  also  worthy  of  note.  Many  of  them  are  similar  in 
principle  and  are  also  the  result  of  evolution  and  of 
discarding  what  is  in  use  for  something  better,  going  back 
occasionally,  however,  to  the  original  scheme. 

Fie.  144 

FIG.  143 

OPERATION    9 

Fie.  145 



October  19,  1916 
A  M  E  K 1 U  A  N ■  MACHINIST 

689 

rT—T 

no. 152 TYPICAL  ARRANGEMENT,  PaW.  PROFILING  MACHINE 
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OPERATION 

FIG.  156 

OPERATION   12 '^.    FILING   AND   CORNERING   OPERATIONS 
8,   9  AND  10 

Number  of  Operators — One.  Description  of  Operation — Fllingr  burrs  off  and  touching  up.  Apparatus  and  Equipment 
Used — File  and   scraper.      Production— 150   per  hr. 
OPERATION  12,    PROFILING  DOVETAIL  CUT  AND  TOP 

OF  LUG   TO   FINISH 

Transformation — Fig.  152.  Machine  Used — Pratt  &  Whit- 
ney belt-drive  profller.  Number  of  Operators  per  Machine — One.  Work-HoldlnK  Devices— Work  held  in  vise  fixture  with Special  jaws.  Pig.  154.  Tool-Holding  Devices— Tool  or  cutters 

driven  by  taper  shank  in  spindle  of  machine.  Cutting  Tools — 
Angle  cutter,  Fig.  155.  Number  of  Cuts — One  Fig  153  Cut 
Data— Speed,  270  r.p,m.;  hand  feed.  Coolant— Cutting  oil. Average  Life  of  Tool  Between  Grindings — 400  pieces.  Gages — 
Plug,  Fig,  156.     Production — 40  per  hr. 
OPERATION  13.    BURRING  SCREW   HOLE  AND   FILING TO  FINISH 

Number    of    Operators — One.      Description    of    Operation- 
Burring  the   burr   on   screw   hole.     Apparatus  and   Equipment 
Used — File  and  scraper.     Production — 90  per  hr. 

OPERATION   14,    POLISHING 

Number    of    Operators — One.      Description    of    Operation — 
Rounding   corners  and   brushing   up;   finishing  all   over.     Ap- 

paratus and  Equipment  Used — Small-diameter  polishing  drill- 
cloth  wheel.      Production — 35  per  hr. 

^; Water,  heavy  oil,  a  mixture  of  oil  and  water  and  many 
special  brands  of  quenching  oils  are  advocated  and  used  as 

quenching  mediums.  Water  has  the  advantage  of  confer- 
ring excellent  physical  properties  by  reason  of  the  rapid 

cooling,  but  for  the  same  reason  will  produce  dangerous 
shrinkage  strains  unless  the  cooling  is  very  carefully 
timed.  Heavy  oil,  such  as  cylinder  oil,  greatly  reduces  the 
danger  from  cracking,  but  quenches  more  slowly  and 
therefore  does  not  produce  such  good  physical  properties 
in  the  steel.  With  a  view  to  reducing  the  danger  of 
damage  by  water  and  at  the  same  time  to  securing  bettei 

Fie,  142 

OPERATION  9,  SPLINING 

Transformation — Fig.  141.  Machine  Used — Spliner  made 
at  Hill  shops.  Number  of  Operatt)rs  per  .  Machine — One. 
Work-Holding  Devices — Work  held  in  fixture  clamped  at 
ends.  Pig,  143,  Tool-Holding  Devices — Cutter  at  each  end  of 
machine.  Cutting  Tools — Using  studs  or  guider  barrel  tool, 
F'ig.  144.  Number  of  Cuts — One.  Cut  Data — 40  strokes  per 
minute.  Coolant — Cutting  oil;  ̂ ^-in,  stream.  Average  Life  of 
Tool  Between  Grindings — 200  pieces.  Gages — Fig.  145.  Pro- 

duction— S5  per  hr.  Note — One  end  of  spllnlng  machine  shown 
in  Fig.  142, 

OPERATION  7,  DRILLING  SCREW  HOLES 

Transformation — Fig,  146.  Machine  Used — Pratt  &  Whit- 
ney three-splndle  16-in,  drilling  machine.  Number  of  Oper- 

ators per  Machine — One.  Work-Holding  Devices — Work  heid 
In  drill  jigs.  Fig,  147.  Tool-Holding  Devices — Tools,  drill  and 
reamer,  held  In  Almond  chuck.  Cutting  Tools — 0.92-in.  drill 
and  0.97-in.  reamer.  Fig.  I4S.  Number  of  Cuts — Two.  Cut 
Data — .Speed,  150  r.p.m.;  hand  feed.  Coolant — Cutting  oil; 
,'a-in.  stream.  Average  Lite  of  Tool  Between  Grindings — 50 
pieces.  Gages — Locating,  Fig.  148-A,  No.  7.  Production — 62 
per  hr. 

OPERATION  8.  TAPPING  SCREW  HOLES 

Transformation — Fig.  149.  Machine  Used — Hand-operated 
tapping  machine.  Fig.  150,  Number  of  Operators  per  Machine 
— One.  Work-Holding  Devices — Work  held  on  stud  with  pin 
for  stop;  stop  held  In  little  pivot  chuck.  Tool-Holding  De- 

vices— Tapping  fixture  held  in  vise  at  bench.  Cutting  Tools — 
0.117-in.  tap,  4:i  threads  per  inch.  Pig,  151.  Number  of  Cuts — 

'^)ne.  Coolant — Cutting  oil  put  on  with  brush.  Gages — Fig. 151-A.     Production — 150  per  hr. 

results  than  can  be  obtained  with  heavy  oil,  various  other 
tiuenohing  fluids  are  used.  Some  manufacturers  use  a 
mixture  of  oil  and  water  similar  to  a  drilling  compound, 

while  others  use  light  o"ils  of  different  grades. 
The  writer  advocates  the  use  of  an  inexpensive  light 

mineral  oil  with  a  fire  jjoint  of  about  .390  deg.  F.,  a  flash 
point  of  about  3.50  deg.  F.  and  gravity  about  29  deg.  Be. 
There  should  be  separate  ([ueuching  and  storage  tanks, 
the  latter  to  have  ample  cai^acity  and  to  be  provided  with 
cooling  coils.  The  oil  should  be  pumped  from  the  storage 
into  the  quenching  tank  and  delivered  into  the  latter  in 
such  a  way  as  to  produce  a  vigorous  and  positive  circula- 

tion about  the  object  to  be  quenched.  A  system  of  this 
kind  has  many  advantages,  one  of  the  most  importart 
being  that  since  the  circulation  of  the  oil  is  controlled 

by  the  pump,  the  rate  of  circulation  can  be  varied,  and  the 
rate  of  cooling  thus  adapted  to  suit  the  needs  of  almost 

any  case. — L.  H.  Fry  in  Railway  Mechanical  -Engineer. 
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By  John  S.  Montaine 

With  the  growing  use  of  1-lb.  ammunition  in  anti- 
aircraft, machine  anrl  subcaliher  guns,  the  economical 

assembling  of  this  size  ammunition  is  of  timely 
interest. 

The  machine  shown  in  tlie  accompanying  illustration 

was  designed  and  built  at  the  Frankford  Arsenal  and 
has  l)een  in  use  there  for  the  past  three  years.  When 

operated  by  two  men  it  will  turn  out  from  1,000  to  1,100 

LOADING  MACHINE  FOR  U.S.   1-LB.  AMMUNITION 

rounds  per  hour,  equal  to  the  combined  output  of  ap- 
proximately twelve  men,  loading  and  assembling  by  hand. 

A  cartridge  case  A,  which  has  already  been  primed,  is 
taken  from  the  disk  B  and  carried  around  to  the  right, 

under  the  powder  hopper  C  where  it  receives  the  propel- 
ling charge  from  a  volumetric  measure  in  the  slide  D. 

In  the  manufacture  of  powder  it  is  almost  impossible 

to  get  two  lots  to  bum  exactly  the  same,  so  it  is  neees- 
.«arv  to  make  corrections  in  the  volume,  or  weight,  of 

the  charge,  l)y  an  adjusting  screw  that  extends  into  the 

cylindrical  cavity  of  the  measure,  which  remains  fixed 
until  the  particular  lot  of  powder  is  consumed. 

After  the  charge  is  inserted,  tlie  case  moves  under  a 

tamping  stem  E,  on  whicli  are  weights  which  compress 
the  charge  to  uniform  density.  The  case  then  moves 
under  a  test  steni  F,  which  is  connected  by  a  rod  and  lever 

to  a  plate  cam  G. 
In  actual  practice  it  has  been  found  that  in  a  charge 

of  approximately  1,000  grains  this  method  of  loading  does 
not  vary  from  normal  more  than  three  grains,  although 
five  grains  are  allowed  ;  but  to  insure  only  normal  charges 

going  through,  the  test  stem  must  bring  tlie  lever  on  the 
cam  plate  to  a  vertical  position  where  the  engagement  of 
a  pin  allows  a  shell  to  be  taken  from  the  disk  and 
carried  around  to  meet  the  case  under  the  ram  stem  J. 

If  a  light  charge  is  detected,  no  shell  is  picked  up, 

and  the  operator  take;  the  ca"e  out  through  a  gate. 

An  inspector  stands  by  and  examines  one  or  two  out 
of  each  hundred  rounds,  and  lias  the  charge  weighed  as. 
a  check  on  the  machine. 

The  spring  seen  on  the  ram  stem  is  to  insure  just 

enough  pressure  on  the  projectile  to  force  it  home,  but 
not  enough  to  swell  the  case  if  it  happens  to  be  a  little long. 

The  assembled  round  is  next  placed  where  it  is  crimped 

by  one  fixed  and  two  movable  jaws  K;  then  striking  a 
cam  it  is  forced  out,  to  be  carried  away,  painted  and 
iiacked. 

©bsctunPiEag  S^uiifface  Defects  oim 
C^stnim^s 

By  Donald  A.  Hampson 

Several  thousand  of  the  sjiecial  T-screw  drivers  shown 
in  Fig.  1  were  made.  The  carbon  steel  blades  were 

machined  to  shape  and  "cast  in"  the  handle  and  then 
tempered  on  the  end.  A  gate  of  brass  patterns  was 

used,  each  pattern  having  a  print  the  size  of  the  pro- 
jecting stem  of  the  finished  screw  driver. 

This  construction  was  cheap  and  durable  and  ideal  for 

the  purpose — with  two  exceptions.  At  the  center  of  the 
T  on  tlic  cope  side  of  the  ca-sting,  .scabs  and  holes 

appeared  in  fully  half  of  the  piece,  and  usually  a  third 
of  the  stems  were  loose  in  the  handle.  This  latter, 

though  not  a  serious  fault,  was  undesirable.  All  attempts 

to  overcome  these  foundry  defects  met  with  indifferent 
success  and  though  the  utility  of  the  tools  was  not  affected, 
it  was  certain  that  the  sale  was  retarded  thereby. 

Hoping  to  obscure  the  .scabbiness  and  holes  so  they 

would  not  be  so  noticeable,  the  writer  tried  the  experi- 
ment of  casting  letters  on  the  side  of  the  handle.     Poor 

Cast-iron Handle 

Handle -End  of 
Blade  ready  fo 

lay  in  Hold 

Tempered 

£nd 

Fig.  I 

THE  SPECIAL  SCREW  DRIVER 

letters  would  be  unimportiiiit  and  raised  letters  of  any 

kind  would  break  up  what  should  otherwise  be  a  smooth 

surface,  therefoi-e  by  casting,  if  the  same  uneven  spots 
developed  in  and  on  the  letters,  they  would  be  less 
prominent  than  before.  An  additional  point  was  the 

advertising  value  of  the  firm's  initials,  as  well  known 
in  that  ))articular  field  as  arc  B  &  S  in  the  inachiiie-tool 
building  field. 

The  scheme  worked  out  better  than  was  expected.  The 

letters  come  o\it  commercially  good,  and  the  looks  of  the 

tool  are  greatly  improved.  Rejections  average  one-half 
of  one  per  cent,  and  the  castings  in  general  are  nearer 
perfect.  Another  pleasing  feature  of  the  change  in  sub 
sequent  lots  was  that  the  stems  were  tighter  though  no 
reason  could  be  gi\en  for  that. 
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Fs^essed  Brsiss  Co^iapllnimg  Dies 
The  pressed  brass  coupling  illustrated  herewith  is  drawn 

in  two  operations.  Tlie  first  operation  A  (Fig.  1)  is 

blanked  and  drawn  from  a  4%-in.  blank  in  dies  shown 
in  Fig.  2.  This  die  and  punch  is  set  up  in  a  single- 
action  press,  and  the  shell  must  be  drawn  to  a  developed 

depth  in  order  to  correspond  properly  witli  the  next  oper- 
ation die  and  punch  to  get  the  desired  results. 

In  setting  up  this  die,  care  must  be  exercised  in  adjust- 
ing the  rubber  buffer  N.     Too  much  stress  on  the  pres- 

kyjHoles 

Plon 

Fig.l  Brass  Coupling,  No.20  6age 

Fig  3  Drawing  and 

Fig.E  Blanking  and  Cupping  Die  Perforating  Die 
DIES  FOR  A   PRESSED  BRASS  COUPLING 

sure  pad  P  would  strain,  stretch  and  possibly  break  the 
brass,  while  not  enough  stress  on  the  pressure  pad  would 
permit  the  metal  to  wrinkle  and  cause  breakage  and 
poor  work  on  the  succeeding  operation.  The  lower  punch 
E  in  the  die  has  a  small  vent  to  facilitate  the  removal  of 

the  work  from  the  punch  and  prevent  distortion. 

The  blanking  punch  A  has  a  positive  knock-out  that 
comes  in  contact  with  the  stationary  knock-out  bar  at- 

tached to  the  press  while  in  operation.  Should  the  shell 
stay  in  the  punch,  it  is  easily  released  on  the  upward 
stroke.  The  compound  blanking  and  cupping  punch  A 
is  made  of  machinery  steel  with  a  tool-steel  bushing  B 
pressed  into  place  and  .secured  by  screws  C.  The  bushing 
B,  which  does  the  actual  work  of  blanking  and  cupping, 
can  be  shrunk  several  times  when  it  wears  too  large  and 
is  easily  replaced  with  a  new  one  when  this  becomes 
necessary.  A  punch  of  this  type,  when  its  diameter  ex- 

ceeds 4  in.,  is  cheaper  and  has  longer  life  than  a  solid 

tool-steel  punch,  because  the  bushings  can  be  shrunk  to 
size  so  often. 

The  blanking  punch  D,  the  forming  punch  .S^  and  the 
pressure  pad  F  are  made  of  tool  steel,  hardened  and  ground 
to  size.  The  forming  punch  E  is  held  in  position  by  the 
bolt  H,  which  has  a  vent  similar  to  that  in  the  punch  E. 
The  outlet  is  at  X.  The  blanking  die  has  tV"'"-  shear 
and  is  held  in  position  by  machine-steel  strippers  /,  in 
turn  held  in  place  by  capserews  J  and  dowel  pins  K  seated 
and  screwed  to  the  cast-iron  die  plate  L.  The  latter  is 
secured  to  the  bolster  plate  by  capserews  0.  The  pressure- 

pad  pins  M  are  made  of  hardened  and 
ground  tool  steel  and  transmit  the  pres- 

sure to  ■  the  pad  F  from  the  rubber 
buffer  N,  which  is  adjusted  by  the  lock- 
nuts  P.  The  second  operation  B  (Fig. 

1)  is  performed  on  the  drawing  and 
perforating  dies  shown  in  Fig.  3. 
These  dies  draw  the  tapered  shell  B 
with  a  flange  concentric  with  the  walls 
of  the  shell,  perforate  four  rivet  holes 
in  the  flange  and  punch  out  the  bottom 
simultaneously.  Thus  the  coupling  is 
finished  in  two  operations.  By  using  a 

die  of  this  type,  trimming  is  unneces- 
sary, so  that  it  is  possible  to  use  a 

smaller  blank,  thereby  saving  valuable 
stock  and  completing  the  article  in  the 
briefest  possible  manner.  The  drawing 
punch  A,  of  tool  steel,  hardened,  has 
double  stripper  bushings  BC,  made  of 
tool  steel,  hardened  and  ground.  The 
bushing  C,  connected  to  the  bushing  B 

by  springs  and  screws  G,  is  screwed  and 
pinned  to  the  machine-steel  stripper 
t)ar  D,  which  is  held  in  place  on 
the  punch  by  the  bolts  E,  screwed  to 
the  ram  of  the  press.  When  these  bolts 
are  properly  adjusted,  they  give  the 
correct  sliding  motion  on  the  punch 

to  release  the  stamping  during  the  last  14  i°-  of  the  up- 
ward travel  of  the  press  ram. 

It  is  obvious  that  when  the  punch  descends  and  enters 
the  shell  X  the  plug  //  (of  tool  steel,  hardened  and 
ground),  having  the  proper  spring  tension,  will  straighten 
the  shell  in  the  bushing  0.  This  tension  from  the  spring 

8  causes  the  bushing  C  to  close  on  the  die  on  the  last  1^4 
in.  of  travel  of  the  punch,  which  is  necessary  in  order 
that  the  surplus  flange  stock  may  be  properly  forced  into 
the  die  and  down  along  the  sides  of  the  draw  punch,  as- 

sisting the  drawing  and  perforating  the  flange  holes. 
The  punch  A  is  straight  for  ̂ .2  in.  above  the  curve  on 

the  lower  end,  to  allow  for  the  necessary  over-travel  to 
upset  the  end  of  the  coupling  slightly  and  prevent  its 
having  a  feather  edge.  The  perforating  punches  I  are 
made  of  tool  steel,  hardened,  ground,  and  screwed 
into  place  by  having  their  heads  threaded  and  slotted. 

Tlie  perforating  bushings  ./  are  made  of  tool  steel,  hard- 
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ened,  ground,  and  pressed  into  place.  The  bushing  K  is 

liUewi.'iC  of  tool  steel,  hardened  and  ground.  It  is  lield  by 
the  drawing  die  L,  which  is  seated  in  the  cast-iron  die 
phite  M  and  secured  by  the  screws  0.  The  die  plate  is 
fastened  to  the  ])re:s  bod  by  eapscrews  X. 

Highlimd  I'ark,  .Mich.  Ernest  A.  Walters. 

PacMflira^  Drnvep  for  Locosiaotives 

In  packing  a  locomotive  ])iston  time  is  I'requently  lost 
in  the  .>*earch  for  two  pieces  of  wood  tiie  same  length  by 

PACKING   DRIVER 

means  of  which  tlu>  packing  is  forced  into  place  with 
the  crosshead. 

In  the  sketch  two  ])ieces  of  wood  the  same  length  are 

fastened  to  a  iiook  large  enough  to  slip  over  the  biggest 

piston  rod.  _  B.  A.  Donley. 
Kenovo,  Penn. 

m 

Aua^os!a§s.tlc  Bol^s 

Extensive  articles  liave  been  written  al)ont  the  methods 

of  time-study  work,  the  ])rinciples  on  which  to  ])roceed 
and  tlip  forms  to  be  used  in  recording  the  observations. 

but  comparatively  little  has  been  written  regarding  the 
figures  obtained  under  certain  specified  conditions  for  a 

(:])ecific  i)rodn(t  and  with  a  certain  machine  tool. 
The  accompanying  table  shows  some  results  secured  in 

the  manufacture  of  the  bolts  used  in  the  assembly  of 
automobiles,  especially  in  the  turning,  forming  and  cut- 

ting off.  The  figures  given,  togetlier  with  the  formula, 
coxer  work  on  the  Acme  automatic  screw  machine  ami 

the  (iridlcy  nniltiple-s])indle  automatic,  these  machines 

being  run  in  groups  of  three  under  the  care  of  one  oper- 
ator. When  IJie  bolt  is  longer  than  414  in.,  the  fornnila 

for  the  Gridlcy  automatic  is  used,  which  is  as  follows: 

11.50  X (-1) 
GO 

in  which 

L  =  Length  of  bolt,  in  inches ; 
P  r=  Piece  rate  ner  100,  in  cents. 

For  the  screw-machine  work  the  base  rate  adopted  is 
35c.  per  hr.,  and  for  the  remainder  of  the  ojierations 
the  base  rate  is  28c.  per  hr.  The  material  on  which  the 

studies  were  njade  is  in  accordance  with  the  S.A.E.  spe- 
cifications, and  the  extra  prices  cover  material  which  is 

more  diflPicult  to  machine  than  that  laid  down  in  these 
specifications. 

For  bolts  where  the  material  is  e.xtra  hard  and  the 

work  is  done  on  the  Acme  screw  machine  the  following 
rates  will  be  used : 

Up  to  %  in.  in  diameter  and  up  to  1%  >n-  long...  <0.40  per  100 
Up  to   %    in.   in  diameter  and  from   1%    to  4  Vi   in. 

long      50  per  100 
From   %    to   %   in.  in  diameter  and   up  to  H4   In. 

long       50  per  100 
From   %   to   %   in.  in   diameter  and  up  to  4V4    In. 

long       60  per  100 

For  bolts  of  e.xtra-bard  material  the  following  arc  the 

piece  rates  for  drilling  the  |)in  hole: 
Up  to  %   in.  in  diameter  inclu.sive      $0.15  per  100 
From  %  to  %  in.  in  diameter  inclusive   18  per  100 

It  is  hoped  that  the  publication  of  this  material  will 
lead  to  further  contributions  of  a  similar  nature,  as 

the  information  given  cannot  but  be  of  considerable  value 

TIME-STUDY    RESULTS    IN    BOLT    MANUFACTURE 
Bolt  .Size,    H    In. 

Price, 

3  Acme Machines Length.  In. 

Up  to  1%        J0.165 
1%    to    214   IK 
2^4    to    3   20 
3  to    3  %   22 
3%    to    4%   24 

Bolt  Size.   ,«„   In. 
Up  to  1%   20 
1%    to    2%   22 
2%    to    3^4   24 
31^    to    3%   26 
3%    to    4  1A   28 

Bolt  Size.    %    In. 

Up  to  IIJ   20 
Hi    to  2,v,   22 
2A    to    3H   24 
3%    to    3%   26 
3%    to    4V4   28 

Bolt  Size,   h   In. 

Up   to   2   20 
2    to    2%   22 
2»4    to    3^4   24 
3%    to    4   26 
4  to    4  14   28 

Bolt  Size.    ' 
Up  to  1  Vi   
H4    to   2   2   to   2%   
2%    to    3%   
3^4    to    4   

4    to    414   

Drill Pin  Hole 

$0.10 .10 
.10 
.10 

.10 .10 

.10 

.10 

.10 

.10 .12 

.12 

.12 

.12 

.12 

Burr 
Thread 

$0.07 

.07 

.07 

.07 

.07 .08 

.08 

.08 

.08 

.08 

.10 

.10 

.10 

.10 

.10 
to   %   In.  Inclusive 
.24  .12  .10 
.26  .12  .10 
.28  .12  .10 
.SO  .12  .10 
.32  .12  .10 
.34  .12  .10 

Burr 

Head 

$0.06 

.06 

.06 

.06 

.06 

.06 

.06 

.06 

.06 

.06 

.07 

.07 

.07 

.07 

.07 

.07 

.07 

.07 

.07 

.07 

.07 

.07 

.07 

.07 

.07 

.07 

to  those  who  have  to  estimate  on  the  production  capacity 
of  machines  and  the  cost  of  ])roducing  certain  work  on 
the  macbines.  Charles  F.  Scribxek. 

Springfield.  ̂ lass. 

QwesftsoEas  of  ILsitt^e  Desagim 
Why  is  the  handwheel  for  traversing  the  carriage  on 

the  bed  placed  on  the  left-hand  side  of  the  apron  in  most 
American  lathes?  AVliy  are  so  many  American  lathe 
builders  using  loft-hand  lead  screws?  T  recently  saw 
an  American  lathe  with  a  left-hand  lead  screw:  and  the 
only  change  on  the  lathe  if  it  had  a  right-hand  lead 
screw  would  have  been  the  use  of  the  tumbler  gearing 
in  the  reverse  direction. 

One  often  hears  the  remark  passed  that  such  differ- 
ences between  English  and  American  lathes  is  only  a 

matter  of  trying  to  be  different  on  the  part  of  the  manu- 
facturers in  the  United  States.  The  American  lathes  are 

on  the  whole  more  convenient  to  operate. 

W^enibley,  England.  J.  II.  D.wis. 

•^ 

Mnnnraeturiiie  EnlerpriKex  Have  Developcil  in  «he  I'nitrd 

StateK  so  rajiicUy  in  two  years  that  1914  figures  .I're  almost obsolete,  yet  they  indicate  the  growth  in  the  preceding  five 
years.  Thus,  the  capital  employed,  almost  23  billion  dollars. 
represents  an  increase  of  nearly  one-fourth.  The  amount  of 
capital  per  establishment  was  $83,000  in  1914,  an  increase  of 
35  per  cent.  The  value  of  products,  25.200  million  dollar."!,  was 
IS  per  cent,  over  the  value  in  1909.  In  1914  the  number  of 
wage-earners  employed  ranged  from  C. 640.000  to  7.242.000  as 
against  corresponding  figures  of  6,210.000  and  7.006.000  in  1909. 
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Mr.  Holaday's  idea,  page  385,  of  equipping  the  pattern 
shop  with  a  set  of  reamers  covering  a  certain  range  is 
good.  It  occurs  to  me  that  we  may  get  along  with  a 
set  of  straight  expansion  reamers  and  one  or  two  conical 
reamers  that  could  take  care  of  the  tapered  end.  It 
could  be  done  by  dividing  tlie  cores  into  their  elements 

and  providing  "elemental"  core  boxes,  which  are  then 
glued  or  doweled  together. 

How  about  carrying  the  process  of  standardization 
a  little  farther?  Let  us  differentiate  and  classify  the 

elements  according  to  the  principles  of  "substitutability." 

HYPOTHETICAL  CORE  BOXES 

Then  the  same  tapered  ends  could  serve  for  different 
cylindrical  lengths.  In  fact,  it  is  not  necessary  that  we 
make  our  elements  just  for  the  purpose  of  combining  them 
with  plain  cylindrical  ones.  We  may  just  as  well  use 
these  ends  for  various  other  types  of  cores.  The  illustra- 

tion schematically  shows  a  series  of  cores  subdivided  by 
horizontal  dash-dotted  lines  into  their  elements. 

New  York  City.  E.  Hanau. 

Replying  to  Mr.  Ware's  query  on  page  388,  next  time 
he  sees  a  knurled  piece  that  has  the  appearance  of  a  screw 
thread  when  revolved,  if  he  will  count  the  number  of  nicks 
made  by  each  knurling  wheel,  he  will  probably  find  they 
are  not  equal. 

On  a  hand-operated  drill  chuck  in  my  possession  tliere 
are  three  knurled  bands,  apparently  made  l)y  two  separate 

knurling  wheels,  one  right-hand  and  the  other  left-hand. 
The  central  band  and  also  the  band  nearest  the  lathe 

spindle,  have  the  appearance,  when  revolved,  of  a  fine 

pitch  single-thread  right-hand  screw.  On  counting  the 
number  of  nicks,  there  were  found  to  be  181  having  the 

same  hand  spiral  as  a  right-hand  thread  and  180  left- 
hand.  The  knurled  band  nearest  the  chuck  jaws  had  the 

appearance  of  a  triple-thread  right-hand  screw,  and  the 
nicks,  when  counted,  proved  to  be  181  right-hand  and  178 
left-hand. 

Without  going  into  any  abstruse  mathematical  calcula- 
tions, it  would  seem  as  though  the  hand  of  the  apparent 

thread  was  the  same  as  the  hand  of  the  nicks  that  were  in 

the  majority,  and  if  there  is  a  difference  of  one  between 
the  number  of  right  and  left  nicks,  the  apparent  thread  is 
single ;  while  if  this  difference  is  two  the  thread  is  double; 
if  three  the  thread  is  triple,  and  so  on. 

As  to  why  these  knurling  tools  should  sometimes  make 
the  right  and  left  nicks  equal  in  number  and  sometimes 
unequal,  and  at  other  times  unequal  by  a  different 
amount,  is  too  much  for  me.  If  someone  else  can  suggest 
a  reason,  no  doubt  Mr.  Ware  as  well  as  other  readers 
would  be  pleased  to  know  what  it  is. 

Brooklyn,  N.  Y.  Walteh  Gribben. 

Albrosidl  AlFdes'  tihe  Was* 
Recently  having  extended  hospitality  to  an  engineering 

student  (a  randidat-ingenieur)  of  the  University  of 
Glient,  who  had  the  luck  to  escape  Belgium,  and  con- 

stantly corresponding  with  prominent  people  in  northern 
France  and  Holland,  I  have  received  information  that 
seconds  in  full  the  statements  of  Mr.  Bagenrieux,  on 

page  477,  as  to  future  engineering  opportunities  in  Bel- 
gium. In  fact,  as  far  back  as  a  year  ago  a  shrewd 

business  man,  a  Fleming,  urged  me  to  return  and  to  be 
ready  to  try  on  an  unpretentious  scale  the  setting  up 
of  a  general  construction  shop  in  Belgium  or  near  Bel- 

gium's unmolested  frontier. 
As  Americans  have  done  enough  for  Belgium  to  have 

earned  undying  fame,  it  is  only  fair  to  the  interested 
readers  of  the  American  Machinist  to  discuss  the  propo- 

sition from  an  entirely  l)usiness  point  of  view. 
Belgium  not  only  for  the  present,  but  also  for  a  long 

time  after  the  grand  demenagement  (the  great  moving), 
will  be  practically  closed  to  direct  American  enterpri.se. 

Besides  Antwerp,  Belgium  does  not  boast  any  really  im- 
portant harbor.  If  machinery  were  landed  somewhere 

along  the  North  Sea  coast,  there  would  be  no  rolling 
stock  to  transport  it.  This  assertion  is  in  keeping  with 
the  information  of  Mr.  Bagenrieux.  To  land  the  nia- 
cliinery  in  France  for  u.se  in  Belgium  will  be  impossible 
for  similar  reasons  and  others  equally  important.  The 
only  place  really  desirable  to  land  is  Antwerp,  just  as 
indicated  by  Mr.  Bagenrieux,  and  Antwerp  is  closed 
and  its  key  in  Holland.  Antwerp  can  be  reached  only 
by  way  of  the  River  Scheldt,  which  runs  into  the  sea 
through  Dutcli  territory. 

The  Scheldt  has  been  closed  for  reasons  of  neutrality 
and  military  necessity,  and  since  the  fall  of  Antwerp 
there  has  been  much  speculation  as  to  which  of  the  con- 

testants is  going  to  drag  Holland  into  the  war  by  forc- 
ing the  Scheldt.  The  participants,  recognizing  that  half 

a  million  trained  and  well-equipped  men  added  to  one 
side  might  be  sufficient  to  deal  a  vital  blow  to  the  oppo- 

nent, did  not  and  therefore  will  not  molest  Holland. 
The  River  Scheldt  is  closed  and  remains  closed  till  the 

Hutch  authorities  see  their  way  clear  to  open  it  without 

breaking'  any   international   laws.     The   opening  of   the 
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Scheldt,  however,  means  the  opening  of  the  entire  Bel- 
gian-Dutch frontier,  and  the  enterprising  Americans  who 

are  then  ready  to  gain  their  point  via  Antwerp  will  find 
ont  that  they  have  arrived  rather  late  in  the  day. 

Besides  the  hundred  thousands  of  destitute  Belgians 

who  poured  into  Holland,  hundreds  of  well-to-do  Belgians 
also  escaped  and  settled  in  the  best  hotels  of  Amsterdam, 
the  Hague  and  other  desirable  places.  Tlicse  patriots 
have  not  done  too  much  for  their  unfortunate  fellow  ex- 

iles, their  defense  against  some  attacks  being  that  their 
money  was  needed  for  the  reconstruction  of  their  coun- 

try. I  have  given  them  the  benefit  of  the  doubt,  more 
so  because  I  know  that  even  now  private  parties  and 
some  large  Dutcli-Belgian  engineering  concerns  are  here, 
frantically  trying  to  secure  machinery  for  the  purpose 
under  discussion.  Therefore  the  enterprising  American 
will  not  be  alone  and  besides  will  have  to  reckon  with 

the  Dutch  machinery  builders,  who  have  extended  their 
business  considerably.  (The  American  Machinist  warned 
against  this  on  page  505,  Vol.  44.)  Another  factor  to 
be  considered  is  that  Holland  is  rolling  in  gold  at  pres- 

ent and  is  anxious  to  compete. 
Prom  the  above  one  may  conclude  that  to  share  in  the 

great  Belgian  ojiportunities  one  should  erect  his  ma- 
chine shop  on  the  Belgian-Dutch  frontier  before  the 

morrow  of  "the  moving."  Ground  in  Dutch  Brabant 
and  Limburg  is  exceedingly  cheap,  and  light  machinery 
halls  will  require  but  slight  foundation.  These  localities 
are  well  connected  by  railroads  and  important  watenvays 
with  the  port  of  Rotterdam  and  also  with  all  parts  of 
Belgium.  A  location  near  the  Belgian  frontier  on  the 
South  Willems  Canal,  which  leads  directly  into  Belgium 
and  is  near  a  railway  junction,  seems  to  me  one  of  the 

ideal  spots  for  such  an  undertaking.  However,  Jlaas- 
tricht  in  Limburg,  Bergen  op  Zoom  near  Antwerp  and 
even  Sas  van  Gent  in  Dutch  Flanders  might  prove  to  be 

just  as  advantageous.  The  distances  from  the  frontier 
into  Belgium  are  negligible,  and  the  tariff,  if  there  is  any 
during  the  restoration,  has  never  been  of  a  forbidding 
nature.  Further  advantages  are  that  many  of  the  Bel- 

gian mechanics  now  in  Holland  would  gladly  consider  a 
position  in  such  a  sho]),  and  the  force  might  also  be 
recruited  from  among  the  manufacturing  population  of 
these  parts,  who  speak  practically  the  same  tongue  as 
their  Belgian  neighbors,  the  Flemings. 

In  the  opinion  of  everyone  able  to  judge  the  Belgian 

situation  intelligently,  "lots  of  money"  is  waiting  for  the 
man  who  takes  the  risk  and  arrives  at  the  right  time. 

Brooklyn,  N.  Y.  Jan  Spaander. 

AeffoplaEae-Fpopeller   Prolslleim&s 
The  author  of  the  article,  "Aeroplane- Propeller  Prob- 

lems," American  Machinist,  page  125,  gives  a  clear  idea  of 
the  stresses  to  which  an  aiJroplane  propeller  is  subjected 
when  a  strong  motor  is  used  and  the  propeller  has  a  large 
diameter.  My  experiences  in  this  respect  persuade  me  to 
call  attention  to  the  most  frequent  cause  of  propeller 

failure — faulty  construction. 
Propellers  are  subjected  to  bending  strains,  torsion  and, 

through  centrifugal  force,  to  pulling  strains.  These  forces 
are  all  functions  of  the  diameter,  the  number  of  revolu- 

tions and  the  horsepower  of  the  engine. 
Since  the  propeller  is  made  of  many  layers  which  are 

held  together  by  glue,  it  is  evident  that  this  glue  is  also 

subjected  to  stress,  and  it  will  be  interesting  to  consider 
how  the  adhesive  is  affected. 

The  propellers  bend  in  the  direction  of  the  motion  of 
the  aeroplane.  One  sees  plainly  in  section  AA  that  the 

layers,  owing  to  manufacturing  operations  on  the  pro- 
peller, have  greatly  decreased  in  strength.  The  layer  D 

has  become  much  weaker  than  the  others,  and  when  the 
bending  moment  is  acting  we  get  different  stresses  in  the 

different  layers,  since  their  cross-sections  vary. 
Layer  A  will  therefore  resist  the  bending  stresses  better 

than  the  others.  The  result  is  that  the  layers  have  a 
tendency  to  separate.  For  instance,  the  glue  between 
layers  C  and  D  is  subjected  to  more  strain  than  that 
between  B  and  C  or  A  and  B. 

In  view  of  the  fact  that  the  stresses  act  more  unfavor- 

ably at  the  ends  of  the  propeller,  where  adhesive  condi- 
tions are  the  worst,  it  is  not  surprising  tliat  propeller  fail- 

Section  A-A 
FIOI 

3^ 

DETAILS  OF  AEROPLANE-PROPELLER  CONSTRUCTION 

ures  start  at  the  ends  by  the  parting  of  the  various  layers. 
This  is  true  in  regard  to  conditions  resulting  from  torsion 
and  centrifugal  forces.  The  pulling  stress  is  especially 
unfavorable  to  the  adhesive  material  in  propellers  of  large 
diameter.  Those  stresses  which  cause  the  layers  to  part, 

resulting  in  the  failure  of  the  propeller,  can  be  counter- 
acted by  properly  constructing  the  blades.  A  strong  and 

lasting  propeller  can  be  obtained  by  eliminating  these 
faults  in  construction.  The  propeller  should  be  made 
from  layers  cut  from  the  same  piece  of  wood.  The  result 
will  be  a  propeller  with  layers  of  uniform  quality.  If 
the  layers  are  made  from  different  kinds  of  wood,  the 
possibilities  are  that  one  layer  will  not  be  so  dry  as 
another,  affecting  not  only  the  glue  but  causing  the  layers 
to  warp  during  construction. 

In  making  the  propeller  care  should  be  taken  to  make 
the  adhesive  surfaces  as  large  as  possible,  thereby  increas- 

ing the  effect  of  the  glue.  In  this  respect  the  Wright  or 
Chauvier  type  of  propeller,  where  the  ends  are  kept  at  the 
maximum  width,  are  to  be  preferred  to  the  normal  type. 
The  Chauvier  type  has  another  great  advantage  in  that  the 
front  edge  is  bent  backward  more  than  the  back  is  bent 
forward.     This  results  iii  a  perfect  compensation  of  the 
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reaction  stresses,  since  they  are  so  divided  over  tlie  surface 

of  the  propeller  that  the  point  of  action  of  the  forces  work- 
ing on  the  propeller  is  situated  on  the  axis  of  inertia. 

The  torsion  and  unfavorable  vibrations  are  by  this  means 
eliminated. 

Because  the  separation  of  the  layers  starts  at  the  ends  of 
the  blades  it  is  advisable  to  cover  them  with  some  material, 

preferably  canvas.  This  is  done  in  the  following  manner : 
The  completely  finished  propeller,  which  is  as  yet  unpol- 

ished, is  cut  down  far  enough  at  the  tips  of  the  blades  to 
allow  the  space  to  be  filled  in  with  carefully  glued  canvas. 

After  it  is  thoroughly  dry  and  hard  the  propeller  is  pol- 
ished. The  canvas  will  hardly  be  noticeable  and  almost 

as  smooth  as  the  uncovered  parts  of  the  propeller. 

In  some  types  of  hydro-aeroplane  propellers,  where  the 
tips  of  the  blades  are  likely  to  touch  the  water,  copper 

plate  can  be  used.  These  protecting  copper  shoes  are  fast- 
ened to  the  blades  with  rivets.  This  process  has  disad- 

vantages, as  it  makes  the  balancing  of  the  blades  a  diffi- 
cult matter  and  also  considerably  weakens  the  propeller. 

Hoboken,  N.  J.  B.  Z.  Kkiter. 

'^. 

Yotiaira^  Meira  of  Todas^— =A 

I  have  read  Mr.  Brophy's  article,  "Young  Men  of  To- 
day," with  interest,  and  I  want  to  ask  him  if  he  is  sure  that 

he  has  not  somewhat  lost  his  perspective  of  the  "years  gone 

by." I  must  confess  that  I  do  not  really  know,  but  I  am  in- 
clined to  think  that  the  wages  paid,  both  to  apprentices 

and  office  boys,  have  not  advanced  as  'much  as  for  other work. 

Isn't  it  true  that  older  men,  both  those  who  have  the 
power  to  set  the  wages  and  the  men  in  the  shop,  are  apt 
to  think  of  what  they  got  when  they  served  their  time 
and  feel  that  that  is  about  right?  They  forget  that  they 
are  getting  just  about  twice  as  much  now  as  the  men 
did  in  corresponding  positions  when  they  were  boys. 

Isn't  it  true  that  "in  years  gone  by"  apprentices  and 
office  boys  were  paid  about  as  much  as  boys  of  the  same 
age  could  get  at  any  other  work  ?  I  hardly  think  that  it  is 
true  now.  Piece  work  and  the  constant  drive  for  pro- 

duction have  tended  to  push  up  the  earning  power  of 
the  boys  in  the  factory.  They  can  hardly  be  blamed  for 
going  where  they  can  make  the  most.  I  feel  quite 

sure  that  boys  of  my  generation,  and  Mr.  Brophy's,  did 
pretty  much  the  same. 

In  other  words  I  believe  that  it  is  conditions  that  have 

changed  rather  than  the  boys. 

Conditions  have  changed  in  other  respects  also.  It  isn't 
only  the  boys  who  spend  more  time  amusing  themselves. 
Old  people,  on  the  whole,  have  more  sources  of  amuse- 

ment now  than  they  had  twenty-five  or  thirty  years  ago. 
Life  is  getting  easier — that  is,  in  tlie  way  of  more  con- 

veniences and  what  used  to  be  called  luxuries. 

As  I  look  back — more  years  than  I  care  to  say — I  can- 
not see  that  I  and  my  friends  were  any  less  foiul  of 

amusements,  or  any  more  concerned  with  the  future,  than 
are  the  boys  whom  I  have  had  working  for  me  for  the 
past  ten  years. 

As  for  the  office  boy  job,  I  have  a  strong  notion  that 
Mr.  Brophy  has  in  mind  one  or  more  shining  lights  of 
today  who  were  office  boys  in  tlieir  time.  But  really  now, 

aren't  you   overlooking   entirely   the   thousand   and   one 

boys  who  have  passed  through  the  office  and  disa])- 
peared — many  of  them  to  be  forgotten  as  promptly  as 

possible?  If  you  hunted  round  now  wouldn't  you  find 
a  whole  lot  of  them  are  old,  underpaid  bookkeepers  and 
clerks — several  thousand  to  one  who  is  president? 

I  believe  that  it  makes  mighty  little  difference  where 

the  bright  ambitious  boy  starts — he  will  not  stay  there. 
I  cannot  see  that  the  road  to  the  president's  office  is  any 
easier  via  apprenticeship  and  trade  than  through  the  pro- 

duction department.  The  boy  on  the  last  press  may  work 
up  to  be  room  foreman,  and  so  on  to  the  top.  The  boy 

driving  a  grocer's  delivery  wagon  has  the  best  opportunity 
in  the  world  to  learn  the  first  steps  in  salesmanship — and 
good  salesmen  are  better  paid  than  good  mechanics — and 
the  sales  department  is  just  as  good  a  road  to  the  inner 
office  as  the  shop. 

I'll  admit  that  the  man  of  low,  or  average,  ability  and 
push  is  better  off  with  a  trade.  The  middle-aged  man  in 
the  shop  is  paid  better  than  the  same  man  on  the  wagon. 
I  do  not  think  that  that  applies  at  all  to  the  office  boy, 
however,  and  you  can  hardly  expect  the  boy  of  eighteen 
to  look  at  it  in  just  that  light. 

Of  course  the  old  style  system  of  having  apprentices 
bound  by  their  parents  is  gone.  I  hardly  think  that  Mr. 

Brophy  would  advocate  its  return — even  though  it  did 
have  its  good  points. 

To  get  right  down  to  brass  tacks,  why  shouldn't  the 
boys  be  paid  as  much  in  the  shop  as  in  the  factory,  or 
on  the  wagon  ?  There  is  a  popular  assumption  that  they 
are  being  taught  something  and  are  really  not  worth  their 
salt.  But  let  the  boss  get  out  his  cost-sheets  and  see  if 
he  can  can  look  himself  in  the  eye  and  say  that  it  is  so. 
Personally  I  have  found  that  the  boys  considerably  more 

than  "earned  their  salt,"  unless  there  were  too  many. 
I  will  repeat  what  I  said  at  first,  that  I  am  not  sure 

about  comparative  wages  now  and  years  ago.  I  should 
like  to  know  the  facts  on  that  point. 

Plymouth,  Mich.  W.  B.  Geeenleaf. 

After  reading  ̂ Mr.  Brophy's  condolatory  criticism  on 
page  269,  I  think  he  is  looking  at  the  apprentice 

question  from  his  own  side  of  the  fence.  I'll  take  the 

young  man's  side. The  fundamental  principle  of  the  apprentice  system 
was  that  it  gave  a  monopoly  of  the  trade  to  those  who 
served  their  time;  in  other  words,  it  restrained  competi- 

tion by  the  unskilled.  Nowadays,  anybody  may  claim 
having  served  an  apprenticeship,  and  there  is  no  way 
of  disproving  the  statement  where  the  goods  are  delivered. 

An  apprentice,  therefore,  should  be  given  other  ad- 
vantages and  privileges  in  order  to  compensate  him  in 

some  measure  for  the  loss  of  his  original  one. 

Let  us  take  the  question  of  earnings  into  consideration. 
Because  of  the  low  rate  of  wages  j)aid  to  them,  ap- 

prentices are  in  many  cases  dependent  on  their  parents 
for  food,  lodging,  clothing,  etc.;  and  for  this  reason 
parents  are  often  unwilling,  or  unable,  to  support  a  youn^ 
man  who  earns  only  70  to  80c.  per  ten-hour  day,  when 
he  should  be  earning  at  the  very  least  $1.50  per  day. 
This  latter  sum  would  enable  him  to  pay  for  his  board 
and  clothing  and  allow  him  something  for  pocket  money. 

In  the  case  of  parents  who  do  desire  tiiat  their  son 
learn  a  trade,  a  deterring  reason  is  the  matter  of  age. 
Fifteen  or  twenty  years  ago,  if  a  boy  was  at  all  sturdily 
built,  he  could  be  taken  into  a  shop  when  he  was  fourteen 
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years  old,  and  because  of  his  age  he  was  held  subject  to 

his  parents'  wishes.  Today,  a  young  man  must  be 
eighteen  years  of  age  before  many  of  the  factories  will 
take  him,  and  at  that  time  in  life  he  can,  and  often 

does,  set  aside  his  parents'  suggestions. 
The  inducements  that  will  bring  the  best  young  men 

to  your  shops  must  be  liberal.  I  will  try  to  cite  the 
principal  ones :  First,  enougli  money  to  live  on,  at  the 
very  least  $82  a  month  for  the  iirst  year;  second,  three 
years  in  some  shops  is  too  short  a  time  for  apprentices 
to  serve,  and  four  years  seems  too  long.  Why  not  split 
the  difference,  unless  the  young  man  can  be  afforded 

.six  months  of  drafting-room  training?  Twenty-eight 
hundred  hours  a  year  is  all  that  an  apprentice  should 
be  required  to  serve,  whether  he  is  paid  by  the  hour  or 

by  the  month.  Remember  that  February  has  only  twenty- 
eight  days,  that  there  are  quite  a  few  national  or  state 

holidays,  and  that  an  apprentice  should  work  fifty-five 
hours  a  week. 

No  rule  should  prohibit  an  apprentice  from  leaving 
his  machine  or  work  place  unless  absohitely  necessary. 

He  should  be  changed  from  one  department  to  another 
every  three  months  and  be  put  on  jobs  that  will  be  to  his 
advantage. 

Where  possible,  the  apprentice  should  be  allowed  six 
months  of  training  in  the  drafting  room,  and  he  should 
not  be  kept  at  filing  prints  for  more  than  one  week. 
That  should  l)e  a  long  enough  time  for  him  to  learn  the 
location  and  method  of  finding  any  print  he  would  have 

occasion  to  use.  The  chief  draftsman  should  encourage 
the  apprentice  by  giving  him  more  important  work  as  his 
ability  increases.  If  it  can  be  done,  the  apprentice 
should  be  allowed  to  spend  a  month  each  in  the  pattern 
shop,  smith  shop  and  foundry. 

The  apprentice  should  also  be  given  some  clerical  work, 
as  this  experience  would  make  him  acquainted  with  the 

office  end  of  the  business.  He  should  be  given  special 
work  in  preference  to  any  one  else,  as  work  of  this 

natiire  tends  to  develop  his  individuality. 
The  time  that  an  apprentice  may  serve  should  count 

on  any  length-of-service  record  that  may  carry  with  it 
special  privileges.  B.  A.  Donley. 

Renovo,  Penn. 

5» 

How  WouflSdl  Youa 
tiac© 

In  replying  to  the  question  of  how  to  make  the  cast- 
ing illustrated  on  page  .318,  I  submit  the  following  two 

solutions. 

First  method:  The  pattern  coiild  be  made  with  the 

parting  line  at  AA,  Fig.  1.  It  would  then  be  an  oa.sy 

matter  for  the  molder  to  take  one-half  of  the  pattern  and 

place  it  on  his  molding  board  and  ram  up  one-half  of  this 
flask.  He  would  then  turn  it  over  and  place  the  other 
half  of  his  pattern  and  ram  up  the  other  half  of  his  mold. 

The  molder  would  then  remove  one-half  of  his  flask 

with  the  pattern,  which  would  stay  in  the  flask,  owing  to 

-its  construction.  As  the  pattern  is  in  the  shape  of  an 
arc,  he  could  readily  draw  each  half  of  the  pattern. 

Second  method :  The  simplest  way  to  make  the  casting 
would  be  to  split  the  pattern  in  the  middle  on  the  solid 

end,  as  shown  in  Fig.  2,  and  also  make  a  support  of 

i/^-in.  rod  between  the  bosses  fastened  to  each  side  (top 
and  bottom)  of  the  pattern. 

The  molder  would  use  a  two-part  flask  and  would  mold 
this  with  a  cheek  between  the  top  and  bottom  of  the  pat- 

tern, as  shown  in  the  sketch. 
In  removing  the  pattern  from  the  sand  he  would  lift 

off  his  cope  and  remove  one  side  of  the  pattern,  replace 

FIG,    1.     PATTERN    FOR    FIRST    PROPOSED    METHOD 

Cope 

§■  removea 
%r  from  Casting 

Paff-ern 

Cheek 

[Split  Fcrffern Pa-H-ern 

Drag 

FIG.  2.  ANOTHER  SIMPLE  PROPOSED  METHOD  USING 
A  FORM  OF  SPLIT  PATTERN 

the  cope  and  turn  his  flask  over,  and  remove  the  other 
side  of  the  flask  and  pattern  the  .same  as  he  did  the 
cope. 

After  the  casting  is  made,  the  small  support  between 
the  bosses  can  be  removed  readily  by  a  slight  tap  with  a 
hammer.  A.   E.  Holaday. 

Naugatuck,  Conn. 

In      my      article      "Cutting      Speeds      and      Feeds," 
pages  405-6,  equation 

should  read 

and 

should  be 

Columbus,  Ohio. 

336 

W.  A.  Knight. 
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Iiadl'iiasllE'iafl  lEqi^ivaleiafe  of  Waff" 
Tlie  United  States  is  receiving  gold  and  securities  from 

Europe  in  return  for  an  enormous  volume  of  raw  mate- 
rials, foodstuffs  and  manufactured  articles  that  are  being 

sent  to  the  belligerent  nations.  Many  of  our  industries 
are  busy  contributing  to  this  stream  of  exports.  But 

manufacturing  conditions  have  not  undergone  any  im- 
portant change.  Aside  from  some  accumulation  of  skill 

in  the  manufacture  of  a  few  kinds  of  munitions  it  is 

doubtful  if  our  industries  possess  anything  today  that 
they  did  not  have  on  Aug.  1,  1914. 

By  contrast  the  machinery-building  plants  of  Europe 
have  learned  much.  They  now  understand  thoroughly 
the  principles  and  advantages  of  mass  production; 
they  know  the  results  that  flow  from  intense  application 
in  industry;  they  have  had  the  stimulus  that  comes  from 
a  spirit  of  sacrifice;  mechanical  skill  has  been  spread 
broadcast  through  classes  of  society  that  previously  knew 
nothing  about  it — as  among  the  women  ;  they  have  uti- 

lized automatic  machinery  as  never  Ijcfore;  they  have 

developed  and  applied  special-purpose  machinery  in  a 
way  hitherto  unknown ;  and  they  have  learned  the  ad- 

vantages in  production  in  using  highly;  developed  small 
tools.  ̂ lany  of  these  things  American  shops  have  known 

and  utilized  for  years.  But  "the  new  broom  sweeps  clean," 
and  it  is  possible — some  say  probable — that  methods  and 
machinery  heretofore  considered  strictly  American  are 
now  employed  with  greater  effectiveness  in  the  industries 
of  Europe  than  has  ever  been  the  case  in  the  shops  of  the 
United  States. 

When  we  contrast  these  two  sets  of  conditions,  we  real- 
ize that  European  industry  is  gaining  tremendously 

through  the  stress  of  war — and,  on  the  other  hand,  that 
the  United  States  has  no  equivalent  for  this  war  stimulus. 

So  far  as  can  be  seen,  nothing  from  without  will  bring 
a  new  energizing  of  our  forces  here  in  America.  If  it 
cannot  come  from  without,  it  must  come  from  within. 

Are  American  manufacturers  and  workmen  far-sighted 
enough  and  possessed  of  sufficient  determination  to  ad- 

vance our  industries  still  further,  so  that  the  United 
States  can  hold  her  proper  place  among  the  nations  of 
the  world? 

'0. 

iiiiiiiiiiiiiiiiniiiiniiiiiiiiiiiiiiiiiininimiiniiiininnniii 
niMiiiniiiiniiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiimiiiiiiiniiiiiiiiiin 

Consolidations  and  mergers  are  considered  more  effi- 
cient than  individual  enterprises,  and  there  is  no  question 

as  to  the  economies  that  they  should  effect.  But  in  too 
many  cases  the  theorist  and  the  systematizer  have  diffi- 

culty in  showing  the  real  saving  by  money  actually  in  the 
bank.  The  careful  observer  does  not  have  to  seek  far 
for  some  of  the  reasons. 

Probably  the  weakest  link  in  the  whole  chain — and  this 
becomes  weaker  as  the  size  of  the  corporation  increases — 
is  the  lack  of  personal  contact  between  the  real  executives 

and  those  responsible  for  performance  in  detail.  Or 
sliall  we  say  that  authority  is  not  given  to  executives  as 
far  down  the  line  as  necessary  in  order  to  secure  best  re- 

sults?   Here  is  a  case  in  point. 

The  repair  shop  of  one  of  the  largest  mills  of  a  corpora- 
tion, with  a  capitalization  of  more  millions  than  one  can 

readily  count,  is  so  miserably  equipped  with  tools  and  ap- 
pliances as  to  increase  largely  the  cost  of  repairs  every 

day  of  the  year.  The  officials  in  charge  of  the  mechanical 
departments  have  repeatedly  asked  for  different  equip- 

ment, but  with  no  result.  Nothing  could  be  appropriated 
for  shop  equipment  because  it  was  desired  to  pile  up  a 
big  surplus,  cut  a  melon,  or  at  least  give  the  dear  public 
the  idea  that  a  nice  juicy  one  was  in  the  icebox.  So  these 
excessive  repair  costs  have  been  going  on  for  several  years. 
Having  piled  up  the  surplus,  the  shop  was  granted  a  small 
appropriation  and  immediately  proceeded  to  buy  such 
needed  equipment  as  small  chucks,  etc. 

Here  is  where  the  small  shop  with  its  personal  contact 
between  the  owner  or  manager  and  all  these  details  saves 
money  over  the  large  corporation.  Until  the  systematizers 

work  out  some  way  in  which  the  needs  of  the  smaller  de- 
partments can  be  supplied  without  waiting  for  the  stock- 

selling  end  of  the  business  the  large  corporation  will  not 
make  the  showing  it  ought  in  real  economy  over  the 
smaller  business.  The  case  mentioned  is  unfortunately 
not  an  isolated  one  and  seems  to  be  a  part  of  the  present 
system  of  running  big  businesses,  especially  those  in  which 
the  stock  selling  is  considered  as  important  as  actual 

operation. The  trouble  lies  in  not  having  executives  with  authority 
to  make  necessary  expenditures  right  on  the  job  at  all 
points.  There  is  too  much  reading  of  reports  and  not 
enough  actual  contact  with  conditions  as  they  exist  in 
the  shops. 

"Weill  Wotpftlhy  of  Hffimntrntlosa 
From  this  day  on,  the  name  of  the  prime  mover  in  an 

automobile  using  oil  as  fuel  is  "engine."  Popular  usage 
has  been  applying  the  name  "motor."  (To  be  consistent 
we  should  probably  now  say  "engine  car"  instead  of 
"motor  car"  and  "motor  vehicle.")  The  recommendation 
for  this  use  of  the  term  engine  is  in  a  bulletin  devoted  to 
automobile  nomenclature,  just  issued  by  the  Society  of 
Automobile  Engineers.  This  pamphlet  gives  a  list  of  over 
600  separate  names  of  the  more  important  parts  of  auto- 

mobiles. The  work  is  not  completed,  for  there  are  several 
groups  still  under  consideration  that  will  be  reported  upon 
at  a  later  date. 

The  advantages  of  uniform  names  of  automobile  parts 

hardly  need  comment.  Users  will  be  better  able  to  indi- 
cate articles  needed  for  repairs  and  replacements.  Manu- 

facturers will  benefit  for  the  same  reason.  The  entire 

industry  will  welcome  anything  that  will  put  an  end  to 
the  present  chaotic  condition,  for  seemingly  each  maker 
u.ses  a  different  terminology. 
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A  few  of  the  recommendations  are  worth  pointing  out. 
"Buf^hing"  instead  of  "bearing"  is  used  for  removable  and 
renewable  linings  in  a  plain  bearing.  This  bit  of  naming 
might  well  be  applied  in  all  kinds  of  machines.  We 
should  all  be  grateful  for  this  cla.ssification  of  clutches: 

Plate  clutch — one  plate  clamped  between  two  others; 
disk  clutch — more  than  three  disks;  dry  disk  clutch; 
lubricated  disk  clutch;  cone  clutch — leather  faced,  asbes- 

tos faced;  expanding  clutch.  There  follows  a  series  of 
names  for  the  individual  parts  of  each  type  of  clutch. 

Another  section  that  at  once  attracts  attention  is 

division  18,  devoted  to  types  of  bodies.  Sixteen  are  listed. 
Once  these  are  adopted,  a  body-type  name  will  have  mean- 

ing. Today  a  person  must  be  intimately  acquainted  with 
the  product  and  designs  of  the  various  manufacturers  in 
order  to  be  conversant  with  the  terminology  peculiar  to 
individual  firms. 

The  American  Machinist  is  heartily  in  favor  of  all  these 

earnest  attempts  to  bring  about  uniformity  in  the  desig- 
nation of  machine  parts.  The  suggestion  has  frequently 

appeared  in  these  columns  that  machine  tools  might  very 
properly  be  studied,  first,  to  establish  uniformity  in  type 
names,  and  second,  to  standardize  construction  and  parts 
names.  The  youngest  machine-building  industry  in  the 
United  States  has  shown  what  it  can  do  with  this  particu- 

lar problem.  Cannot  the  machine-tool  building  industry 
follow  ?    The  example  set  is  well  worthy  of  imitation. 

CotiSEtiClS  of  MsitaoimaS  Defeiase 

On  Oct.  11,  President  Wilson  nuule  public  the  names 
of  the  distinguished  Americans  who  had  Iieen  appointed 

"members  of  the  Advisory  Commission  of  the  Council 
of  National  Defense.  Two  engineers  are  among  the 
number.  In  their  selection  nonpartisan  engineering  has 
again  been  honored  and  the  door  opened  for  still  wider 
service  in  governmental  affairs.  One  of  the  engineering 
appointees  is  Howard  E.  Coffin,  of  Detroit,  Mich.,  whose 
earnest  work  for  preparedness  is  so  well  known  through 
his  chairmanship  of  one  of  the  committees  of  the  United 
States  Naval  Consulting  Board.  He  is  still  a  member 
of  that  board  and  thus  becomes  the  one  who  will  connect 

the  work  already  done  in  organizing  our  industries  with 
further  work  that  will  be  under  the  direction  of  the 
Council  of  National  Defense. 

The  second  engineer  on  the  commission  is  Dr.  HoUis 

Godfrey,  of  Philadelphia,  Penn.  Dr.  Godfrey  is  a  con- 
sulting engineer  and  since  1913  has  been  president  of 

the  Drexel  Institute. 
The  medical  member  of  the  commission  is  Dr.  Franklin 

H.  Martin,  of  Chicago,  111.,  who  is  a  distinguished  surgeon 
and  was  recommended  by  the  Affiliated  Medical  Societies 
of  the  country.  The  banking  memlier  is  Bernard  Baruch, 
of  New  York  City.  The  president  of  the  Baltimore  & 
Ohio  E.E.,  Daniel  Willard,  of  Baltimore,  represents 
transportation  interests.  The  labor  member  is  Samuel 
Gompers,  of  Washington,  president  of  the  American  Fed- 

eration of  Labor.  The  seventh  and  last  member  of  the 
commission  is  Julius  Rosenwald,  of  Chicago,  president 
of  Sears,  Roebuck  &  Co.  Mr.  Eosenwald  is  widely  known 

for '  his  business  interests  and  his  widespread  philan- 
thropies. 

In  announcing  the  appointments  the  President  out- 
lined the  chief  functions  of  the  council  as  follows: 

1.  The  coordination  of  all  forms  of  transportation  and 
the  development  of  means  of  transportation  to  meet  the 
military,  industrial  and  commercial  needs  of  the  nation. 

2.  The  extension  of  the  industrial  mobilization  work 

of  the  Committee  on  Industrial  Preparedness  of  the  Na- 
val Consulting  Board.  Complete  information  as  to  our 

present  manufacturing  and  producing  facilities  adapt- 
able to  many-sided  uses  of  modern  warfare  will  be  pro- 

cured, analyzed  and  made  use  of. 
One  of  the  objects  of  the  council  will  be  to  inform 

American  manufacturers  as  to  the  part  they  can  and 
must  play  in  national  emergency.  It  is  empowered  to 
establish  at  once  and  maintain  through  subordinate  bodies 
of  specially  qualified  persons  an  auxiliary  organization 
composed  of  men  of  the  best  creative  and  administra- 

tive capacity,  capable  of  mobilizing  to  the  utmost  the 
resources  of  the  country. 

The  personnel  of  the  council's  advisory  members,  ap- 
pointed without  regard  to  party,  marks  the  entrance  of 

the  nonpartisan  engineer  and  professional  man  into 
American  governmental  affairs  on  a  wider  scale  than 
ever  before.  It  is  responsive  to  the  increased  demand 
for  and  need  of  business  organization  in  public  matters 
and  for  the  presence  there  of  the  best  specialists  in  their 
respective  fields.  In  the  present  instance,  the  time  of 
some  of  the  members  of  the  Advisory  Board  could  not 
be  purchased.  They  serve  the  Government  without  re- 

muneration, efficiency  being  their  sole  object  and  Amer- 
icanism their  only  motive. 

'cS 

^e  of  Actual lence 

The  making  of  the  military  rifle  is  an  excellent  example 
of  a  somewhat  intangible  factor  in  manufacturing  which 
is  too  often  overlooked,  that  of  actual  experience  in  hand- 

ling the  work  and  the  machines  on  which  it  is  performed. 
This  is  perhaps  the  most  intangible  thing  in  mechanical 
production,  and  yet  it  counts  for  more  than  we  are  apt 
to  realize  in  securing  accurate  and  rapid  work. 

That  something  more  than  drawings,  specifications,  ma- 
chinery and  men  are  needed  has  been  clearly  shown  by 

the  troubles  experienced  by  the  firms  that  have  rifle  con- 
tracts. No  expense  was  spared  to  secure  the  best  equip- 

ment and  the  best  men  available.  But  that  something  was 
lacking  is  evident  from  the  difficulties  encountered  in 
actually  turning  out  acceptable  rifles  after  efforts  extend- 

ing over  considerable  periods. 
Contrast  this  with  the  work  of  experienced  men  in 

shops  with  inferior  equipment,  and  the  value  of  experience 
at  once  becomes  apparent.  And  it  also  makes  it  clear 
that  there  are  things  about  an  intricate  machine  that  it 
is  not  possible  to  reduce  to  black  and  white  on  a  card 
index ;  that  the  best  of  men  must  secure  actual  experience 
in  the  work  before  good  results  can  be  secured. 

The  experience  of  those  who  have  attempted  to  build 
rifles  in  large  quantities  has  shown  the  vast  amount  of 
time  and  money  that  must  be  spent  in  laying  a  founda- 

tion for  the  actual  work  itself.  In  too  many  cases  this 
foundation  has  had  to  be  rebuilt  a  number  of  times  before 

it  was  satisfactory.  Too  often  the  element  of  experience 
has  been  overlooked,  and  theorizers  on  the  way  a  shop 
should  be  run,  men  who  were  not  familiar  with  the  in- 

tricacies of  the  problem,  placed  in  charge. 
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The  illustration  shows  a  tool-post  turret  recently  de- 
veloped by  the  Universal  Machine  Works,  311  West  59th 

St.,  New  York  City. 
This  turret  has  six  stations  for  turning,  or  external, 

tools  and  six  stations  for  boring,  or  internal,  tools.     In- 

TOOL-POST  TURRET 

dexing  is  by  means  of  the  lever  shown  in  an  elevated 
position  at  the  rear.  A  12-toothed  ratchet  with  a  pawl 
backed  up  by  a  heavy  spring  provides  means  for  index- 

ing the  turret  liead  and  holds  it  against  the  forces  set 

CUTTER-RELIEVING  MACHINE 

Capacity,  cutters  up  to  13 '/4  in.  in  diameter,  any  number  o 
28,  any  even  number  of  teeth  from  28  to  42;  maximum  tail.stoclc 
carriage  longitudinal  adjustment.  ma.ximum,  13  in.;  pulley,  14  in. 
3  in.;  weight  of  machine.  7.000  lb. 

up  by  the  cut.  The  tool  is  carried  in  the  tool  slot, 
and  a  threaded  sleeve  provides  vertical  adjustment  to 
accommodate  it  to  lathes  of  various  swing. 

The  turret  is  made  of  caseiiardened  steel,  and  it  is 
carried  in  a  body  of  cast  iron.  The  turning  tools  are 
carried  in  swiveling  holders.  A  .setscrew  under  the  end 
of  each  turning  tool  provides  vertical  adjustment  of  the 
cutting  edge  for  each  individual  tool.  A  special  eccen- 

tric holder  is  also  supplied  to  hold  a  cutting-off  tool.  On 
the  piece  of  work  shown  to  the  right  all  of  the  tools  in 
the  turret  were  utilized. 

CtiatteE'«=Relaeviini^  MacSiiiiae . 
The  cutter-relieving  machine  shown,  designed  to  give 

straight,  side  or  end  relief  on  all  cutters  that  can  be 
accommodated  by  the  machine,  is  a  recent  product  of 
the  Cleveland  ̂ lilling  Machine  Co.,  Cleveland,  Ohio. 

It  will  be  observed  tliat  the  bo.x-type  of  construction 
has  been  generally  applied.  From  the  pulley  the  drive 
is  through  a  set  of  reverse  gears  to  a  tumbler  pinion, 
from  which  five  selective  spindle  speeds  are  obtained, 
the  drive  being  transmitted  through  a  wormwheel  of 
large  diameter  mounted  directly  upon  the  spindle.  The 
machine  can  be  started,  stopped  or  reversed  by  manipu- 

lating a  single  hand-lever.  The  spindle  is  machined 
from  a  higFi  carbon-steel  forging  and  is  31/^  in.  in  diam- 

eter at  the  largest  point.  It  runs  in  solid  tapered  phos- 
phor-bronze bearings  provided  with 

means  of  compensation  for  wear.  The 
taper  hole  in  tlie  spindle  is  No.  10 
Brown  &  Sharpe,  and  the  spindle  is 
bored  to  accommodate  a  1-in.  draw  bolt. 
Alignment  of  the  tailstock  is  main- 

tained through  one  90-deg.  V-way  at 
the  back  of  the  bed.  Tlie  tailstock  may 
be  locked  in  any  desired  position  by  two 
clamping  bolts  located  in  front  of  the 
tailstock.  The  carriage  is  gibbed  longi- 

tudinally to  the  front  bearing,  and  the 

apron  is  cast  integi-al  with  the  carriage. 
The  longitudinal  adjustment  of  the  car- 

riage is  o])tained  by  operating  a  hand- 
wheel,  of  which  a  single  turn  gives  a 
longitudinal  carriage  movement  of  1  in. 

A  single-throw  cam  giving  relief  from 
zero  to  %  in.  is  carried  by  a  cam-slide 
swivel  plate  that  is  adjustable  to  any 

degree  desired.  Tapered  gibs  are  pro- 
vided for  taking  up  wear  on  all  slides. 

The  forming  tool  may  quickly  be  posi- 
tioned in  the  proper  relation  to  the  cut- 

ter by  means  of  a  douljle  adjustable 

tool  post  graduated  to  0.001  in.  Pro- 
vision is  also  made  for  bringing  the  cut- 

ter to  be  relieved  in  the  proper  rela- 
tion   to    the    form    tool   without    loos- 

f  teeth  from  1  to 
adjustment,  7  in.; 
in  diameter;  belt. 
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ening  the  cutter  on  tlie  arbor  or  loosening  the 

change  gears  on  the  end  of  the  macliine.  Corrugated  ad- 
justable wedges  on  top  of  the  tool  post  provide  for  ad- 

justing the  amount  of  stock  that  is  ground  off  the  forming 
tool  from  %  to  14  i"- 

The  machine  may  be  motor-driven,  in  which  case  a 
3-hp.  constant-speed  motor  is  employed,  mounted  on  top 
of  the  headstock. 

X 

The  machine  shown  was  designed  for  resharpeniiig 
power  hacksaw  blades  and  is  of  the  fully  automatic  type, 
blades  of  the  same  width  and  number  of  teeth  being 

fed  through  the  machine  witliout  stoppage  or  the  neces- 
sity of  adjustments. 

The  iron  frame  is  of  one-piece  construction,  and  all 

wearing  parts  are  made  of  steel.     The  main-drive  shaft 

Power  is  taken  from  the  main-drive  shaft,  through 

a  worm  gear,  to  a  shaft  at  the  left-hand  side  of  the 
machine,  on  the  end  of  which  shaft  there  is  a  slotted 
eccentric  with  a  screw  feed.  This  eccentric  governs  the 

movement  or  feed  of  the  blade  to  tlie  machine.  There 
is  a  scale  on  the  eccentric  that  is  so  marked  that  the  proper 

feed  adjustment  can  be  quickly  made. 
The  blade  is  positively  fed  through  the  machine  by  a 

double-pawl  positive-feed  movement.  The  pawl  on  the 
right  draws  the  blade  in  and  starts  the  grinding  of  the 
first  tooth;  that  on  the  left  draws  the  blade  clear  of 
the  grinding  wheel  and  discharges  it.  Where  teeth  are 
broken  out,  this  double-pawl  positive  movement  permits 
a  continuous  feed  of  the  blade. 

There  is  an  adjustment  on  the  front  of  the  machine 
for  raising  the  blade  in  the  vise,  thereby  permitting  a 
slightly  heavier  cut  to  be  taken  without  changing  the 
other  adjustments. 

The  machine  is  a  recent  product  of  the  Wardwell  ilanu- 
facturing  Co.,  Cleveland,  Ohio. 

^. The  com])ensated  recording  pyrometer  shown  in  Fig.  1 
is  automatic  in  action  and  may  be  arranged  to  give  records 
from  1,  3,  6,  9  or  12  stations.  The  recording  chart  is  18 
in.  in  diameter,  and  each  record  is  individual  and  legible, 
as  records  of  the  various  furnaces  never  cross  or  conflict. 

AUTOMATIC  HACKSAW-BLADE   SHARPENER 
Capiicity.   blades   36   in.   long  with  teeth   up  to   33   to  the  inch; 

floor   space.   22x24   in.;   weight,   260  lb. 

runs  in  babbitted  bearings,  while  the  grinding-whcel 
bearings  are  bronze.  The  vise  is  of  the  spring  type  and 
has  tension  screws  with  locknuts. 

From  the  main-drive  shaft,  which  extends  across  the 
back  of  the  machine,  a  belt  transmits  power  to  the  shaft 
that  drives  the  grinding  wheel.  This  shaft  is  suspended 
at  the  end  of  an  arm,  the  opposite  end  of  which  is  sup- 

ported between  hardened-steel  pivots  on  a  segment.  This 
allows  the  grinding-wheel  head  to  be  set  at  such  an  angle 
as  to  allow  the  edge  or  corner  only  of  tlie  grinding  wheel 
to  come  in  contact  with  the  face  of  the  tooth,  and  the 

opposite  edge  or  comer  on  the  back  of  the  tooth,  and 
by  so  doing  the  wheel  through  its  action  dresses  itself 
by  wear  always  to  a  knife-edge. 

Two  adjustments  control  the  movements  of  this  head: 
One  governs  the  depth  the  grinding  wheel  is  allowed 
to  go  into  the  gullet  of  the  tooth ;  the  other  regulates 
the  amount  of  cut  to  be  taken  from  the  l)ack  of  the 
tooth.  This  last  adjustment  (the  control  of  cut  from 
the  back  of  the  tooth)  is  made  by  the  adjustment  screw 
coming  in  contact  at  the  proper  time  with  a  roller  that 
rides  on  a  cam.  This  one  cam  controls  all  the  different- 

shaped  backs  of  teeth;  where  teeth  are  extremely  shal- 
low or  deep,  an  adjustment  permits  raising  or  lowering 

the  point  of  the  cam. 

FIG.    1.      COMPENSATED    RECORDING    PYROMETER 

The  method  of  suspension  of  the  indicating  needle  is 

known  as  the  "unijjivot  suspension."  In  this  the  moving 
element  is  suspended  by  a  phosphor-bronze  suspension 
supported  by  one  sapphire  jewel  and  steel  pivot  instead 
of  the  customary  two  pivots.  JIarking  of  the  record  is 
accomplished  by  means  of  a  spark  which  occurs  at  the 
end  of  the  galvanometer  and  which  burns  a  small  hole 
through  the  paper. 
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The  resistance  of  the  Bei(;hloc  pyrometer  is  1,200  ohms, 
l.,14-±  of  which  is  of  manganiii,  which  has  no  tempera- 

ture coefficient,  reducing  the  temperature-coefficient  error 
to  one-tenth  of  1  per  cent,  for  every  10  deg. 

The  cold-junction  error  is  compensated  by  means  of 
the  wheatstone-bridge  principle  operated  by  a  single  dry- 

PIG.  2.    COMPENSATOR  OF  THERMO  COUPLE 

cell  battery,  the  neutral  point  being  ?5  deg.  P.  The 
load-resistance  error  is  overcome  by  calibrating  each  lead, 
regardless  of  length,  to  a  predetermined  resistance. 

This  pyrometer  is  the  product  of  the  Beighlee  Electric 
Co.,  Cleveland,  Ohio. 

MacIhaEae 

The  heavy-duty  single-spindle  drilling  machine  shown 
is  a  recent  addition  to  the  line  made  by  the  iloline  Tool 
Co.,  Moline,  111. 

The  entire  head  is  traversed  by  a  double  rack  and  j^iii- 
ion,  the  spindle  running  in  bronze  bushings,  which  are 
provided  with  adjustment  for  compensating  for  usual  wear. 

The  spindle-drive  gear  is  mounted  directly  on  the 
spindle  and  is  traversed  along  a  wide-faced  pinion,  which 
is  supported  its  entire  length  and  runs  in  bronze  bushings. 
The  pinion  is  driven  by  steel  and  bronze  spiral  gearing. 

Between  the  spiral  pinion  and  the  cone-pulley  sliaft 
there  are  change  gears  by  which  practically  any  range  of 
speed  can  be  obtained. 

As  shown,  the  machine  is  provided  with  belt  feed,  but 
a  gear  box  can  be  supplied  if  desired. 

The  small  cold-metal  sawing  machine  shown  is  of  tiie 
gear-feed  type.  The  spindle  revolves  in  capped  bearings 
and  is  driven  by  spur  gears  through  a  worm  and  worm- 
wheel,  the  wormwheel  being  of  solid  bronze  and  the  worm 

TRAVERSING-HEAD    JjltlL,LlNU    MACHINE 
Distance  from  center  of  spindle  to  face  of  column,  10  in.; 

maximum  distance  tiibie  to  spindle,  34  in.;  working  face  of 
taljle,  15x24  in.;  vertical  adjustment  of  table,  about  15  in.; 
travel  of  head,  about  IS  in.;  diameter  of  spindle  In  lower  bear- 

ing, 2)8   in.;  tight  and  loose  pulleys,  12x5   in. 

COLD-MKTAL   SAWING    MACHINE 

Capacity  for  solids  up  to  5V2   in.  in  diameter;  blade.   20   in. 
in   diameter 

being  fitted  with  roller  thrust  bearings.  The  feed  screw 
is  provided  with  a  bearing  to  insure  operation  at  a 
constant  tension. 

The  saddle  has  solid  cast  underlocking  gibs  with  ver- 
tical and  horizontal  adjustments  secured  by  taper  shoes. 

Fast  power  return  for  the  saddle  is  provided  in  addition 
to  a  gear  box  that  allows  changes  without  the  removal 
of  gears.  The  saddle  is  fitted  with  trips  to  stop  the  feed 
at  any  predetermined  point,  and  there  are  safety  stops 
for  each  of  the  extreme  positions  of  travel.  The  oil  pans 
are  cast  solid  with  the  base,  the  lubricant  reservoir  being 
located  in  the  rear  of  the  base.  Pump,  piping  and  at- 

tachments are  supplied. 

The  machine  is  a  recent  addition  to  the  line  made  by 
the  Newton  Machine  Tool  Works,  Philadelphia,  Penn. 

m 

Lnglhft  I^ope  IHIoisS 
For  the  use  of  those  who  prefer  manila  rope  to  wire 

rope  for  light  hoisting  and  hauling,  the  Ingersoll-Eand 
Co.,  New  York  City,  has  brought  out  the  model  .shown. 

The  square  piston,  reversible  driving  engine,  automatic 
lubrication,  inclosed  gearing,  drum-release  clutch  and 
worm-operated  band  brake  are  essentially  the  same  as  in 
the  model  that  was  described  on  page  477,  Vol.  44.  The 
main  differences  are  in  the  diameter  and  tlie  length  of 
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the  drum,  the  widtli  of  the  flanges  and,  necessarily,  the 
main  frame  and  overall  dimensions.  The  hoist  is  huilt 

for  operation  both  by  compressed  air  and  steam.     The 

LIGHT  ROPE  HOIST 

Hoisting  drum,  7  in.  in  diameter.  17  in.  long,  5-in.  flanges; 
capacity,  300  ft.  %-in.  manila  rope;  maximum  capacity  of  hoist, 
600  lb.;  dimensions,  2iy2  in.  long,  31>A  in.  wide,  23  in.  high; 
weight,  358  lb. 

standard  clamp  fits  a  column  or  pipe  41^  in.  in  diameter, 
hut  by  removing  the  clamp  the  hoist  can  readily  be  bolted 
directly  to  any  convenient  support,  timber,  flooring,  etc. 

m 

The  shop  truck  shown  is  the  latest  addition  to  tlie  line 
of  such  equipment  made  by  the  George  P.  Clark  Co., 
Windsor  Locks,  Conn. 

The  truck  is  constructed  entirely  of  metal.  Tlie  frame, 
axles,  rods  and  handle  are  of  steel.     The  wheels  are  of 

SHOP  TRANSFER  TRUCK 

iron  fitted  with  roller  bearings.  The  handle  is  attached  to 
the  top  of  neap  swivel,  which  is  designed  to  permit  sharp 
corners  to  be  easily  turned.  A  device,  operated  by  the 
handle,  raises  and  lowers  the  upper  frame  of  the  truck, 
while  the  same  handle  rai.ses  the  load,  is  used  to  move 
the  truck  and  lowers  the  load.  This  form  of  truck  is 
made  in  a  wide  variety  of  sizes  in  capacities  up  to  2,500  lb. 

A  ToSeraiace  Sysftenm  aiad  Metric 
Ooiaves'sloEi  TTalbles 

By  M.  S.  Wkight 

The  work  now  being  done  on  gun  work  in  some  sec- 
tions has  in  many  instances  necessitated  the  translation 

of  millimeters  into  inches.  The  tables  given,  which  are 

more  complete  than  any  I  have  seen,  have  been  com- 
piled to  make  this  operation  easy  through  a  large  range. 

While  the  metric  system  is  simple  in  some  ways,  there 
is  nothing  to  be  gained  by  changing,  especially  if  we 
use  our  "inch"  and  "foot"  consistently  and  to  the  best 

millimeter   equivalents    for   INCHES 
In.  0             12  3  4                5                6 

0              0.00  25.40  50.80  76.20  101.60  127.00  152.40 
V„  ..  0.40  25.80  51.20  76.60  102.00  127.39  152.79 
v"                0.79  26.19  51.59  76.99  102.39  127.79  153.19 
3/^              1.19  26.59  51.99  77.39  102.79  128.19  153.59 
i/„            1.59  26.99  52.39  77.79  103.19  128.59  153.98 
6/'              1.98  27.38  52.78  78.18  103.58  128.98  154.38 
3/"       2.38  27.78  53.18  78.58  103.98  129.38  154.78 
7/„    2  78  28.18  53.58  78.98  104.38  129.78  155.18 
4              3.17  28.57  53.97  79.37  104.77  130.17  155.57 
'/..       3.57  28.97  54.37  79.77  105.17  130.57  155.97 

V°;       3.97  29.37  54.77  80.17  105.57  130.97  156.37 ii/,,:            4.37  29.77  55.16  80.56  105.96  131.36  156.76 
V„       4.76  30.16  55.56  80.96  106.36  131.76  157.16 
13/84       5.16  30.56  55.96  81.36  106.76  132.16  157.56 
V-M       5.56  30.96  56.36  81.75  107.15  132.55  157.95 
iV»4       5.95  31.35  56.75  82.15  107.55  132.95  158.35 
14        ,..  6.35  31.75  57.15  82.55  107.95  133.35  158.75 

■Vm       6.75  32.15  57.55  82.95  108.34  133.74  159.14 
Vss       7.14  32.54  57.94  83.34  108.74  134.14  159.54 
i«/m       7.54  32.94  58.34  83.74  109.14  134.54  159.94 
V,,       7.94  33.34  58.74  84.14  109.54  134.94  160.33 
!i/».       8.33  33.73  59.13  84.53  109.93  135.33  160.73 
11/3,       8.73  34.13  59.53  84.93  110.33  135.73  161.13 
2»/„       9.13  34.53  59.93  85.33  110.73  136.13  161.53 
%         9.52  34.92  60.32  85.72  111.12  136.52  161.92 

25/          9.92  35.32  60.72  86.12  111.53  136.92  162.32 
w/„       10.32  35.72  61.12  86.52  111.92  137.32  162.72 
«/«.       10.72  36.11  61.51  86.91  112.31  137.71  163.11 
Vi,       11.11  36.51  61.91  87.31  112.71  138.11  163.51 
»/,.       11.51  36.91  62.31  87.71  113.11  138.51  163.91 
1V32       11.91  37.31  62.71  88.10  113.50  138.90  164.30 
si/e,       12.30  37.70  63.10  88.50  113.90  139.30  164.70 
u>         12.70  38.10  63.50  88.90  114.30  139.70  165.10 

M/„       13.10  38.50  63.90  89.30  114.69  140.09  165.49 
I'/aa       13.49  38.89  64.29  89.69  115.09  140.49  165.89 
as/„       13.89  39.29  64.69  90.10  115.49  140.89  166.29 
Via       14.29  39.69  65.09  90.49  115. S9  141.28  166.68 
3V«.       14.68  40.08  65.48  90.88  116.28  141.68  167.08 
»/32       15.08  40.48  65.88  91.28  116.68  142.08  167.48 
m/m       15.48  40.88  66.28  91.68  117.08  142.48  167.88 
%         15.87  41.27  66.67  92.07  117.47  142.87  168.27 

"/m       16.27  41.67  67.07  92.47  117.87  143.27  168.67 
=1/3.       16.67  42.07  67.47  92.87  118.27  143.67  169.07 
«/,„       17.07  42.46  67.86  93.26  118.66  144.06  169.46 
u/w       17.46  42.86  68.26  93.66  119.06  144.46  169.86 
<Vo.       17.86  43.26  68.66  94.06  119.46  144.86  170.26 
s3/.,2       1.S.26  43.66  69.05  94.45  119.85  145.25  170.65 
«/„       IS. 65  44.05  69.45  94.85  120.25  145.65  171.05 
%         19.05  44.45  69.85  95.25  120.65  146.05  171.45 

<Vm       19.45  44.85  70.25  95.65  121.04  146.44  171.84 
26/32       19.84  45.24  70.64  96.04  121.44  146.84  172.24 
6i/„,       20.24  45.64  71.04  96.44  121.84  147.24  172.64 
w/,,       20.64  46.04  71.44  96.84  122.24  147.63  173.03 
»/„       21.03  46.43  71.83  97.23  122.63  148.03  173.43 
21/32       21.43  46.83  72.23  97.63  123.03  148.43  173.83 
K/e.       21.83  47.23  72.63  98.03  123.43  148.83  174.22 
%         22.22  47.62  73.02  98.42  123.82  149.22  174.62 

»'/«       22.62  48.02  73.42  98.82  124.22  149.62  175.02 
2»/32       23.02  48.42  73.82  99.22  124.62  150.02  175.42 
»>/„       23.42  48.81  74.21  99.61  125.01  150.41  175.81 
iVi«       23.81  49.21  74.61  100.01  125.41  150.81  176.21 
«,/„       24.21  49.61  75.01  100.41  125.81  151.21  176.61 
»V32       24.61  50.01  75.40  100.80  126.20  151.60  177.00 
»3/e4       25.00  50.40  75.80  101.20  126.60  152.00  177.40 

advantage.  It  is  not  merely  a  question  of  translating 
measurements  in  the  drafting  room,  but  think  what  drive, 
force  or  running  fits  would  be  if  expressed  in  milli- 

meters. It  would  be  Greek  to  the  average  mechanic  for 

years  to  come. 
The  real  difficulty  of  our  system  of  measurements  lies 

not  with  the  system  itself  but  with  its  application.  Why 
should  we  express  one  distance  as  %  in.  and  another 
as  0.751  in.?  The  answer  is  that  when  the  machinist 

or  tool  maker  sees  %  in.  he  at  once  knows  tjiat  it  is  a 

scale  measurement,  except  in  some  large  machinery  build- 
ing factories  where  nothing  but  fractions  are  used ;  while 

0.751  in.  means  that  the  tool  maker  must  use  some  other 

method  of  measuring  than  the  use  of  a  scale.  Even 
when  only  fractions  are  given  on  drawings  the  tool  maker 
has  to  use  micrometers  to  make  some  parts  of  a  fixture 
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DECIMAL  EQUIVALENTS  OF   MILLIMETERS 
From  iS  to  100  Mm.     Advancing  by  ̂   Mm. 

Mm. In. Mm. 
In. Mm. In. Mm. In. 

Mm. 
In. Mm. In. Mm. In. Mm. In. Mm. In. 

0.1 0.00394 11.3 0.44488 22.4 0.88188 
33.5 

1.31889 44.6 1.75590 55.7 2.19290 66.8 2.62991 
77.9 3.06692 

89.0 

3.50393 0.2 0.00787 11.4 0.44881 22.5 0.88582 33.6 1.32283 
44.7 

1.75983 55.8 2.19684 
66.9 2.63385 78.0 

3.07086 
89.1 3.50786 

0.3 0.01181 11.5 
0.45275 22.6 0.88976 

33.7 
1.32676 44.8 1.76377 55.9 

2.20078 
67.0 

2.63779 

78.1 

3.07479 89.2 
3.51180 0.4 0.01575 11.6 0.45669 

22.7 
0.S9369 33.8 1.33070 44.9 1.76771 56.0 2.20472 

67.1 2.64172 
78.2 

3.07873 

"89.3 

'3.5157? 

0.5 0.01968 11.7 0.46062 22.8 0.89763 33.9 1.33464 45.0 
1.77165 

56.1 2.20865 
67.2 

2.64566 
78.3 3.08267 

89.4 

3.51967 
0.6 0.02362 11.8 0.46456 22.9 0.90157 

34.0 
1.33858 45.1 1.77558 

56.2 
2.21259 67.3 2.64960 78.4 3.08660 89.5 3.52361 

0.7 0.02756 11.9 0.46850 23.0 0.90551 34.1 
1.34251 45.2 

1.77952 

56.3 
2.21653 

67.4 
2.65353 

78.5 

3.09054 89.6 
3.52755 0.8 0.03149 12.0 0.47244 23.1 0.90944 34.2 1.34645 45.3 1.78346 56.4 2.22046 67.5 

2.65747 
78.6 3.09448 89.7 3.53148 

0.9 0.03543 12.1 0.47637 23.2 0.91338 34.3 1.35039 45.4 1.78739 56.5 
2.22440 

67.6 
2.66141 

78.7 

3.09841 89.8 
3.53542 1.0 0.03937 12.2 0.48031 23.3 0.91732 34.4 1.35432 45.5 1.79133 56.6 2.22834 

67.7 

2.66534 78.8 3.10235 

89.9 

3.53936 
1.1 0.04330 12.3 

0.48425 23.4 
0.92125 34.5 1.35826 

43.6 

1.79527 

56.7 
2.23227 

67.8 
2.66928 78.9 3.10629 90.0 

3.54330 1.2 0.04724 12.4 0.48818 23.5 0.92519 
34.6 1.36220 

45.7 

1.79920 56.8 2.23621 67.9 2.67322 

79.0 

3.11023 
90.1 3.54723 

1.3 0.05118 12.5 0.49212 23.6 0.92913 
34.7 

1.36613 
45.8 

1.80314 
56.9 

2.24015 68.0 2.67716 79.1 3.11416 90.2 3.55117 
1.4 0.05512 12.6 0.49606 

23.7 0.93306 34.8 1.37007 45.9 1.80708 57.0 2.24409 

68.1 
2.68109 

79.2 

3.11810 

90.3 

3.55511 1.5 0.05905 12.7 0.49999 23.8 0.93700 34.9 1.37401 46.0 1.81102 
57.1 

2.24802 
68.2 2.68503 79.3 3.12204 

90.4 

3.55904 1.6 0.06299 12.8 0.50393 23.9 0.94094 35.0 1.37795 46.1 1.81495 
57.2 

2.25196 68.3 2.68897 79.4 3.12597 90.5 3.56298 
1.7 0.06692 12.9 0.50787 24.0 0.94488 35.1 1.38188 46.2 1.81889 

57.3 

2.25590 68.4 2.69290 
79.5 

3.12991 90.6 3.56692 1.8 0.07086 13.0 0.51181 24.1 0.94881 35.2 1.38582 
46.3 

1.82283 57.4 
2.25983 

68.5 2.69684 79.6 3.13385 90.7 
3.57085 1.9 0.07480 13.1 0.51574 24.2 0.95275 

35.3 
1.38976 46.4 1.82676 

57.5 2.26377 
68.6 2.70078 

79.7 
3.13778 90.8 

3.57479 2.0 0.07874 13.2 0.51968 24.3 0.95669 35.4 1.39369 46.5 1.83070 57.6 2.26771 

68.7 

2.70471 

79.8 

3.14172 90.9 
3.57873 

2.1 0.08267 13.3 0.52362 24.4 
0.96062 35.5 1.39763 

46.6 
1.83464 

57.7 
2.27164 68.8 

2.70865 79.9 3.14566 

91.0 

3.58267 
2.2 0.0S661 13.4 0.52755 24.5 0.96456 35.6 1.40157 

46.7 
1.83857 57.8 2.27558 

68.9 2.71259 80.0 3.14960 
91.1 

3.58660 2.3 0.09055 13.5 0.53149 
24.6 0.96S50 35.7 1.40550 46.8 1.84251 57.9 2.27952 69.0 2.71653 80.1 

3.15353 
91.2 

3.59054 2.4 0.99448 13.6 0.53543 24.7 0.97243 35.8 1.40944 46.9 1.84645 

58.0 

2.28346 69.1 2.72046 80.2 3.15747 
91.3 

3.59448 
2.5 0.09S42 13.7 0.53936 24.8 0.97637 35.9 1.41338 

47.0 
1.85039 58.1 2.28739 69.2 2.72440 80.3 3.16141 91.4 

3.59841 2.6 0.10236 13.8 0.54330 24.9 0.98031 36.0 1.42732 47.1 1.85432 58.2 2.29133 69.3 2.72834 80.4 3.16534 
91.5 

3.60235 2.7 0.10629 13.9 0.54724 25.0 0.98425 36.1 1.42125 47.2 1.85826 

58.3 

2.29527 69.4 2.73227 

80.5 

3.16928 91.6 
3.60629 2.8 0.11023 14.0 0.55118 25.1 0.98818 

36.2 
1.42519 47.3 1.86220 58.4 2.29920 69.5 2.73621 80.6 

3.17322 

91.7 

3.61022 
2.9 0.11417 14.1 0.55511 25.2 0.99212 36.3 1.42913 47.4 1.86613 

58.5 
2.30314 

69.6 
2.74015 

80.7 

3.17715 
91.8 

3.61416 3.0 0.11811 14.2 0.55905 25.3 0.99606 
36.4 

1.43306 47.5 1.87007 58.6 2.30708 69.7 2.74408 

80.8 

3.18109 91.9 
3.61810 3.1 0.12204 14.3 0.56299 25.4 0.99999 36.5 

1.43700 
47.6 

1.87401 58.7 2.31101 
69.8 2.74802 80.9 3.18503 92.0 

3.62204 3.2 0.12598 14.4 0.56692 25.5 1.00393 36.6 1.44094 
47.7 

1.87794 58.8 2.31495 
69.9 2.75196 

81.0 
3.18897 92.1 3.62597 

3.3 0.12992 14.5 0.57086 25.6 1.00787 36.7 1.44487 
47.8 

1.88188 58.9 2.31889 70.0 2.75590 

81.1 
3.19290 92.2 

3.62991 3.4 0.13385 14.6 0.57480 
25.7 

1.01180 36.8 1.44881 
47.9 

1.88582 59.0 2.32283 

70.1 

2.75983 
81.2 

3.19684 92.3 3.63385 
3.5 0.13779 14.7 0.57873 25.8 1.01574 

36.9 
1.45275 

48.0 
1.88976 

59.1 
2.32676 

70.2 

2.76377 81.3 3.20078 92.4 3.63778 

3.6 0.14173 14.8 0.58267 25.9 1.01968 37.0 1.45669 48.1 1.89369 59.2 2.33070 70.3 2.76771 

81.4 
3.20471 92.5 3.64172 

3.7 0.14566 14.9 0.58661 26.0 1.02362 
37.1 

1.46062 48.2 1.89763 59.3 2.33464 
70.4 

2.77164 
81.5 3.20865 92.6 3.64566 

3.8 0.14960 15.0 0.59055 
26.1 

1.02755 
37.2 

1.46456 48.3 1.90157 
59.4 

2.33857 

70.5 

2.77558 81.6 3.21259 

92.7 

3.64959 

3.9 0.15354 15.1 0.59448 26.2 1.03149 37.3 1.46850 48.4 1.90550 59.5 2.34251 70.6 
2.77952 

81.7 3.21652 92.8 3.65353 
4.0 0.15748 15.2 0.40157 26.3 1.03543 

37.4 
1.47243 48.5 1.90944 59.6 2.34645 70.7 2.78345. 81.8 3.22046 92.9 

3.65747 4.1 0.16141 
15.3 0.60236 26.4 1.03936 37.5 1.47637 48.6 1.91338 59.7 2.35038 70.8 2,78739 81.9 

3.22440 93.0 3.66141 4.2 0.16535 15.4 0.60629 26.5 1.04330 37.6 1.48031 48.7 
1.91731 

59.8 

2.35432 70.9 2,79133 82.0 3.22834 
93.1 

3.66534 4.3 0.16929 15.5 0.61023 26.6 1.04724 37.7 1.48424 
48.8 

1.92125 
59.9 2.35826 71.0 2.79527 

82.1 

3.23227 93.2 
3.66928 4.4 0.17322 15.6 0.61417 26.7 1.05117 37.8 1.48818 

48.9 
1.92519 60.0 2.36220 

71.1 

2.79920 
82.2 

3.23621 

93.3 

3.67322 
4.5 0.17716 15.7 0.61810 

26.8 
1.05511 

37.9 
1.49212 49.0 1.92913 60.1 2.36613 

71.2 

2.80314 82.3 
3.24015 

93.4 
3.67715 

4.6 0.18110 15.8 0.62204 26.9 1.05905 38.0 1.49606 
49.1 

1.93306 60.2 2.37007 71.3 2.80708 
82.4 3.24408 93.5 3.68109 

4.7 0.18503 15.9 0.6259S 27.0 1.06299 38.1 
1.49999 49.2 1.93700 60.3 2.37401 

71.4 

2.81101 82.5 3.24802 93.6 3.68503 
4.8 0.18897 16.0 0.62992 27.1 1.06692 

38.2 
1.50393 49.3 1.94094 60.4 2.37794 

71.5 
2.81495 82.6 3.25196 

93.7 

3.68896 

4.9 0.19291 16.1 0.63385 

97  *> 

1.07086 38.3 1.50787 49.4 1.94487 
60.5 

2.38188 71.6 2.81889 82.7 3.25589 93.8 
3.69290 5.0 0.19685 16.2 0.63779 

27.3 
1.07480 .38.4 1.51180 49.5 1.94881 

60.6 

2.38582 71.7 2.82282 82.8 3.25983 93.9 3.69684 
5.1 0.20078 16.3 0.64173 27.4 1.07873 38.5 

1.51574 49.6 1.95275 
60.7 

2.38975 
71.8 2.82676 82.9 

3.26377 94.0 3.70078 

5.2 0.20472 16.4 0.64566 27.5 1.08267 
38.6 

1.51968 
49.7 1.95668 

60.8 2.39369 71.9 2.83070 83.0 
3.26771 

94.1 3.70471 
5.3 0.20866 16.5 0.64960 27.6 1.08661 38.7 1.52361 

49.8 1.96062 
60.9 2.39763 72.0 2.83464 83.1 3.27164 94.2 

3.70865 5.4 0.21259 16.6 0.65354 27.7 1.09054 38.8 1.52755 49.9 1.96456 61.0 
2.40157 

72.1 

2.838T;7 

83.2 
3.27558 

94.3 

3.71259 
5.5 0.21653 16.7 0.65747 27.8 1.09448 38.9 1.53149 50.0 1.96850 61.1 2.40550 

72.2 
2.84251 

83.3 
3.27952 

94.4 

3.71652 5.6 0.22047 16.8 0.66141 27.9 1.09842 39.0 1.53543 
50.1 

1.97243 61.2 2.40944 72.3 2.84645 
83.4 

3.28345 94.5 3.72046 5.7 0.22440 16.9 0.66535 28.0 1.10236 39.1 1.53936 50.2 1.97637 
61.3 2.41338 

72.4 

2.85038 

83.5 

3.28739 94.6 
3.72440 5.8 0.22834 17.0 0.66929 28.1 1.10629 

39.2 
1.54330 50.3 1.98031 61.4 2.41731 

72.5 
2.85432 83.6 3.29133 

94.7 

3.72833 
5.9 0.23228 17.1 0.67322 28.2 

1.11023 39.3 1.54724 
50.4 

1.98424 

61.5 
2.42125 

72.6 2.85826 83.7 3.29526 94.8 
3.73227 

6.0 0.23622 17.2 0.67716 28.3 1.11417 
39.4 1.55117 50.5 1.98818 

61.6 

2.42519 72.7 2.86219 83.8 3.29920 94.9 3.72621 

6.1 0.24015 17.3 0.68110 28.4 1.11810 39.5 1.55511 
50.6 

1.99212 61.7 2.42912 72.8 2.86613 83.9 3.30314 95.0 3.74015 
6.2 0.24409 17.4 0.68503 28.5 1.12204 39.6 1.55905 

50.7 
1.99605 61.8 2.43306 

72.9 

2.87007 84.0 3.30708 95.1 
3.74408 6.3 0.24S03 17.5 0.68897 28.6 1.12598 39.7 1.56298 50.8 1.99999 61.9 2.43700 

73.0 

2.87401 

84.1 
3.31101 95.2 3.74802 

6.4 0.25196 17.6 0.69291 28.7 1.12991 
39.8 1.56692 50.^ 2.00393 62.0 2.44094 

73.1 
2.87794 84.2 

3.31495 

95.3 

3.75196 6.5 0.25590 17.7 
0.69684 28.8 1.13385 39.9 1.57086 51.0 2.00787 62.1 

2.44487 

73.2 

2.88188 84.3 
3.31889 

95.4 

3.75589 6.6 0.259S4 17.8 0.70078 28.9 1.13779 40.0 1.57480 51.1 2.01180 62.2 2.44881 
73.3 2.88582 

84.4 3.32282 
95.5 3.75983 

6.7 0.26377 17.9 0.70472 29.0 1.14173 40.1 1.57873 51.2 2.01574 
62.3 

2.45275 

73.4 

2.88975 

S4.5 
3.32676 

95.6 

3.76377 
6.8 0.26771 18.0 0.70866 29.1 1.14566 40.2 1.58267 51.3 2.01968 62.4 2.45668 

73.5 
2.89369 

84.6 
3.33070 

95.7 
3.76770 6.9 0.27165 IS.l 0.71259 29.2 1.14960 40.3 1.58661 51.4 2.02361 62.5 2.46062 73.6 2.89763 84.7 

3.33463 

95.8 

3.77164 7.0 0.27559 18.2 0.71653 29.3 1.15354 40.4 1.59054 51.5 2.02755 

62.6 

2.46456 73.7 
2.90156 

84.8 3.33857 

95.9 

3.77558 
7.1 0.27952 18.3 0.72047 29.4 1.15747 40.5 1.59448 51.6 2.03149 62.7 

2.46849 73.8 2.90550 84.9 3.34251 96.0 3.77952 

7.2 0.28346 18.4 0.72440 29.5 
1.16141 

40.6 
1.59842 

51.7 
2.03542 62.8 2.47243 

73.9 
2.90944 

85.0 
3.34645 

96.1 
3.78345 

7.3 0.28740 18.5 0.72834 29.6 1.16535 
40.7 

1.60235 51.8 2.03936 62.9 
2.47637 74.0 2.91338 85.1 3.35038 

96.2 

3.78739 
7.4 0.29133 18.6 0.73228 29.7 1.16928 

40.8 
1.60629 51.9 2.04330 63.0 2.48031 

74.1 

2.91731 85.2 
3.35432 

96.3 3.79133 

7.5 0.29527 18.7 0.73621 29.8 1.17322 40.9 1.61023 52.0 2.04724 63.1 2,48424 
74.2 

2.92125 
85.3 3.35826 

96.4 

3.79526 7.6 0.29921 18.8 0.74015 29.9 1.17716 
41.0 

1.61417 52.1 2.05117 63.2 2.48818 

74.3 
2.92519 

85.4 
3.36219 

96.5 
3.79920 7.7 0.30314 18.9 0.74409 30.0 1.18110 41.1 1.61810 52.2 2.05511 

63.3 
2.49212 74.4 

2.92912 85.5 3.36613 

96.6 

3.80314 
7.8 0.30708 19.0 0.74803 30.1 1.18503 41.2 1.62204 

52.3 
2.05905 

63.4 2.49605 

74.5 
2.93306 85.6 3.37007 96.7 3.80707 

7.9 0.31102 19.1 0.75196 30.2 1.18897 
41.3 

1.62598 52.4 2.06298 
63.5 

2.49999 74.6 2.93700 85.7 
3.37400 

96.8 3.81101 
8.0 0.31496 19,2 0.75590 30.3 1.19291 41.4 1.62991 

52.5 

2.06692 63.6 2.50393 

74.7 
2.94093 85.8 

3.37794 
96.9 

3.81495 
8.1 0.31889 19.3 0.75984 30.4 

1.19684 41  5 1.63385 
52.6 

2.07086 63.7 2.50786 74.8 2.94487 85.9 
3.38188 

97.0 3.81889 

8.2 0.32283 19.4 0.76377 30.5 
1.20078 

41.6 
1.63779 

52.7 
2.07479 63.8 2.51180 

74.9 

2.94881 86.0 3.38582 97.1 3.82282 
8.3 0.32677 19.5 0.76771 30.6 1.20472 

41.7 
1.64172 

52.8 
2.07873 63.9 2.51574 

75.0 
2.95275 

86.1 

3.38975 
97.2 3.82676 

8.4 0.33070 19.6 0.77165 30.7 1.20865 
41.8 

1.64566 52.9 2.08267 64.0 2.51968 75.1 2.95668 

86.2 
3.39369 

97.3 

3.83070 
8.5 0.33464 19.7 0.77558 30.8 1.21259 41.9 1.64960 

53.0 
2.08661 64.1 2.52361 

75.2 

2.96062 86.3 3.39763 
97.4 3.83463 

8.6 0.33858 
19.8 

0.77952 30.9 1.21653 42.0 1.65354 53.1 2.09054 64.2 2.52755 

75.3 
2.96456 

86.4 
3.40156 97.5 3.83857 8.7 0.34251 19.9 0.78346 31.0 1.22047 42.1 1.65747 

53.2 
2.09448 64.3 2.53149 75.4 2.96849 

86.5 
3.40550 97.6 3.84251 

8.8 0.34645 20.0 0.78740 31.1 
1.22440 42.2 1.66141 

53.3 
2.09842 64.4 

2.53542 
75.5 

2.97243 

86.6 

3.40944 97.7 3.84644 8.9 0.35039 20.1 0.79133 31.2 1.22X34 
42.3 

1.66535 53.4 2.10235 64.5 2.53936 75.6 
2.97637 

86.7 3.41337 

97.8 

3.85038 
9.0 0.35433 20.2 0.79527 31.3 1.23228 42.4 1.66928 53.5 2.10629 64.6 2.54330 75.7 2.98030 86.8 3.41731 97.9 

3.85432 9.1 0.35826 20.3 0.79921 31.4 
1.23621 42.5 1.67322 53.6 2.11023 

64.7 

2.54723 75.8 
2.98424 86.9 

3.42125 98.0 3.85826 
9.2 0.36220 20.4 0.80314 31.5 

1.24015 42.6 1.67716 
53.7 

2.11416 64.8 2.55117 

75.9 
2.98818 87.0 

3.42519 98.1 3.86219 
9.3 0.36614 20.5 0.80708 31.6 1.24409 42.7 

1.68109 
53.8 2.11810 64.9 2.55511 

76.0 

2.99212 87.1 3.42912 98.2 3.86613 
9.4 0.37007 20.6 0.81102 31.7 1.24802 42.8 1.68503 53.9 2.12204 

65.0 
2.55905 

76.1 
2.99605 87.2 3.43306 98.3 

3.87007 

9.5 0.37401 20.7 0.81495 31.8 
1.25196 42.9 1.68897 54.0 2.12568 65.1 2.56298 

76.2 
2.99999 87.3 3.43700 98.4 

3.87400 9.6 0.37795 20.8 0.81889 31.9 
1.25590 43.0 1.69291 54:1 2.12991 65.2 2.56692 76.3 3.00393 

87.4 

3.44093 98.5 3.87794 
9.7 0.38188 20.9 0.82283 32.0 1.25984 43.1 

1.69684 54.2 2.13385 65.3 2.57086 
76.4 

3.00786 87.5 3.44487 98.6 
3.88188 9.8 0.38582 21.0 0.82677 32.1 1.26377 43.2 1.70078 54.3 

2.13779 65.4 
2.57479 

76.5 
3.01180 87.6 3.44881 98.7 3.88581 

9.9 0.38976 21.1 0.83070 32.2 1.26771 
43.3 

1.70472 54.4 
2.14172 

65.5 

2.57873 

76.6 

3.01574 87.7 3.45274 98.8 3.88975 

10.0 0.39370 21.2 0.S3464 
32.3 1.27165 43.4 1.70865 

54.5 
2.14566 65.6 2.58267 76.7 3.01967 87.8 3.45668 98.9 3.89369 

10.1 0.39763 21.3 0.83858 32.4 
1.27558 

43.5 
1.71259 

54.6 2.14960 65.7 
2.58660 

76.8 
3.02361 87.9 3.46062 

99.0 
3.89763 

10.2 0.40157 21.4 0.84251 32.r. 
1.27952 43.6 1.71653 

54.7 
2.15353 65.8 

2.59054 
76.9 

3.02755 
88.0 

3.46456 99.1 
3.90156 

10.3 0.40551 21.5 0.84645 32.6 
1.28346 43.7 

1.72046 54.8 2.15747 65.9 
2.59448 

77.0 
3.03149 

88.1 3.46849 99.2 
3.90550 

10.4 0.40944 21.6 0.85039 32.7 1.28739 43.8 1.72440 54.9 2.16141 66.0 2.59S42 
77.1 

3.03542 
88.2 

3.47243 

99.3 

3.90944 10.5 0.41338 21.7 0.85432 32.8 
1.29133 43.9 1.72834 55.0 2.16535 66.1 

2.60235 
77.2 

3.03936 88.3 3.47637 99.4 3.91337 

10.6 0.41732 21.8 0.85826 32.9 1.29527 44.0 1.73228 55.1 2.16928 
66.2 2.60629 77.3 3.04330 

88.4 

3.48030 99.5 
3.91731 

10.7 0.42125 21.9 0.86220 33.0 
1.29921 44.1 1.73261 

55.2 
2.17322 66.3 2.61023 

77.4 

3.04723 

88.5 

3.48424 99.6 
3.92125 10.8 0.42519 22.0 0.86614 33.1 1.30314 44.2 1.74015 

515.3 

2.17716 
66.4 

2.61416 

77.5 

3.05117 88.6 
3.48818 

99.7 3.92518 
10.9 0.42913 22.1 0.87007 

33.2 1.30708 
44.3 

1.74409 
55.4 

2.18109 

66.5 
2.61810 

77.6 
3.05511 

88.7 

3.49211 99.8 3.92912 
11.0 0.43307 22.2 0.87401 33.3 1.31102 44.4 1.74802 

55.5 
2.18503 66.6 

2.62204 
77.7 3.05904 88.8 3.49605 99.9 

3.93306 11.1 0.43700 22.3 0.87795 33.4 
1.31495 44.5 1.75196 55.6 2.18897 

66.7 
2.62597 

77.8 

3.06298 88.9 3.49999 
100.0 

3.93700 
11.2 0.44094 
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or  machine,  and  he  has  to  transpose  the  fraction  into  a 
decimal  first.  For  instance,  when  he  tries  to  measure  a 

^^/m  stud  with  a  pair  of  micrometers,  this  diameter  is  a farce. 

Why,  then,  should  we  any  longer  mix  things  by  the 
use  of  fractions  and  decimals,  if  the  decimals  have  to 
be  used  for  certain  measurements  ?  Why  not  follow  that 
system  all  the  time?  One-half  inch  could  just  as  well 
be  expressed  0.5  in.  or  %  in.,  0.37  in.  Tlien  there  are 
some  factories  that  follow  the  following  practice:  % 

in. — 0.001.    This  is  often  done  on  a  shaft  or  a  bearing. 
Suppose  we  were  to  use  decimals  entirely,  never  using 

fractions.  We  could  then  express  scale  dimensions  in 
one  or  two  places,  as  0.5  in.  and  0.87  in. 

The  question  of  where  to  draw  the  line  between  three 
and  four  decimal  places  is  much  disputed.  Why  not 
establish  a  system  of  tolerances  which  would  automatic- 

ally take  care  of  the  number  of  places  to  carry  a  deci- 
mal? One  which  has  worked  out  very  satisfactorily  is 

where  any  decimal  is  expressed  in  three  places  the  tol- 
erance is  0.001.  Half  of  this  tolerance  may  be  each  side 

of  the  nominal  or  basic  figure.  For  example,  0.500  in. 
would  indicate  that  the  workman  could  make  the  dimen- 

sion so  indicated  0.4995  in.  or  0.5005  in.  Any  decimal 
expressed  in  four  places,  as  0.3750  in.,  indicates  that  the 
tolerance  of  only  0.0001  is  permissible,  half  of  which 
may  be  each  side  of  the  basic  figure,  0.37495  or  0.37505 
in. 

But  should  it  be  necessary  to  have  the  tolerance  all 
in  one  direction,  the  decimal  may  be  followed  by  a  plus 
or  a  minus  sign  indicated  thus :  — 0.3750-(-,  meaning 
0.3751  maximum  and  0.3750  minimum.  A  ±  sign 
would  mean  0.3749  in.  minimum  or  0.3751  in.  maxi- 

mum, as  usual. 
Should  it  be  desired  to  have  the  tolerance  more  than 

can  be  obtained  automatically  by  the  number  of  places 

expressed  in  the  decimal,  then  that  figure  may  be  fol- 
lowed by  the  desired  tolerance  in  thousandths,  indicated 

by  the  plus  or  minus  sign.  Thus,  0.8750  -f-  12  in.  in- 
dicates that  the  piece  may  be  0.8750  or  0.8763  in. 

The  fifteenth  annual  convention  of  the  National  Ma- 
chine Tool  Builders  Association  will  be  held  October  24 

and  25  at  the  Hotel  Astor,  New  York  City. 
The  program  for  this  annual  convention  does  not  con- 

tain any  technical  papers  but  will  include  reports  of  all 
standing  committees  and  two  addresses  of  general  interest 

by  Fi'ank  F.  Dresser  and  James  A.  Emery. w. 

lEsporSs  of  MetlsiS=Wo5rMaBag July, 

1916 
France     1,922,740 
Germany   
Russia  in  Europe.   2,378,070 
United  Kingdom..    1,333,000 
Other  Europe        939,236 
Canada         652.488 
Australia          99,054 
Denmark   
Finland     
France   ;   
Italy   
Netherlands   
Norway   
Portugal   
Spain   
Sweden   
Bermuda   
British  Honduras   
Canada   
Costa  Rica   
Guatemala   
Nicaragua   
Panama.   
Salvador   
Mexico   
Newfoundland   
Jamaica   
Trinidad   
OtI.er  British  West  Indies 

August, 

1916 
1,950,786 

1,870,655 
1,416,322 

130 
67,627 

21,163 800 

1,950,786 506,877 

77,026 
42,851 
2,645 

120,757 34,030 

5 
20 
130 
738 

2,230 
8 

5,205 

1,761 
3,287 84 
279 

29 
60 

Cuba   

July, 

1916 
August, 
1916 

49,447 Haiti   

San  Domingo   2,608 

12,043 

1,929 12,277 

1,944 

Brazil   
Chile   
Colombia   

British  Guiana   Peru   

194 

3,207 

1,995 
90 

Uruguay   

Venezuela   
China   

British  India   

458 7  619 

Straits   
Dutch  East  India. 

Japan   
1,079 7,359 

678 

Persia   
Ru.  Asia   

15.252 

Australia   
New  Zealand   

Philippine  Islands. 
British  South  Afr. 
Portuguese  Africa. 

67,627 

5,140 

1,784 

29,544 
439 

Egypt   10,681 Other  Countries... 490,103 

Total   
7,814,691  6,292,850 

uiiiiiiiiiiiiirMitiiiniinii 

Personals 
iiiiiitiiiiiiiiiiitiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiMiiiin 

Robert  R.  McKechnie,  who  has  acted  for  many 
years  as  mechanica!  engineer  and  assistant  to 
the  general  manager  of  the  Variety  Iron  and 
Steel    Works    Co.,    Cleveland,    Ohio,   has    resigned. 

B.  D.  Gray,  for  several  years  manager  of  the 
Hess-Bright  Manufacturing  Co.,  Philadelphia, 
Penn.,  was  elected  president,  succeeding  F.  E. 
Bright,  who  will  continue  to  act  as  chairman 
of    the    board    of    directors. 

Obituary 

Leigh  Stanley  Bache.  first  vice-president  and 
general  manager  of  the  Bound  Brook  Oil-Less 
Bearing  Co.,  Bound  Brook,  N.  J.,  died  on  Sept. 
28,    1916. 
Samuel  Newbold  Trump,  president  of  the 

Trump  Bros.  Machine  Co.,  Wilmington,  Del., 
died  in  that  city  on  Oct.  5,  aged  81  years. 
Owing  to  advanced  age  Mr.  Trump  had  been 
inactive   for    several    years    past. 
James  H.  Anthony,  connected  with  the  Brown 

&  Sharpe  Manufacturing  Co.  during  recent  years, 
who  in  the  early  days  was  general  superintend- 

ent of  the  Providence  Tool  Co.  and  its  successor, 
the  Household  Sewing  Machine  Co.,  died  at  his 
home  in  Providence,  R.  I.,  on  Oct.  7.  Mr. 
Anthony    was   76    years   of   age. 

llllllllMllllllltMllta 

Business  Items 
iiMitiiitt   r 

Vulcan  Steel  Products  Co.,  New  York  City,  has 
been  -  orKanized  t(t  specialize  on  foreign  steel 
products  business.  Otto  Kafka  is  general  man- 

ager of  the  concern  and  has  surrounded  himself 
with  a  corps  of  associates  trained  In  the  steel 
Industries. 

The  Doehler  Die-Casting  Co.  announces  the 
removal  of  its  brass-back  bearing  department  from 

the  Brooklyn  to  its  Toledo  plant.  An  entire  new 
factory  building,  housing  foundry  and  machine 
sliop,  fully  equipped,  is  devoted  to  the  exclusive 
manufacture  of  the  "Doehler"  babbitt-lined  brass- back  bearings. 

The  New  Departure  Manufacturing  Co.,  Bris- 
tol, Conn.,  held  a  barbecue  and  field  day  on 

.Sept.  30,  in  which  2,700  employees  of  the  com- 
pany participated.  The  company  furnished 

everything  for  the  day,  the  arrangements  for 
which  were  In  the  hands  of  a  committee  of  the 
New  Departure  Mutual  Relief  Association,  and 
the  action  of  DeWitt  Page,  president  of  the  com- 

pany, in  authorizing  the  festival,  was  signally 
appreciated. 

The    Inter-Continental     Machinery    Corporation 
has  just  been  organized  with  headiiuarters  in  the 
City  Investing  Bldg.,  New  York  City,  to  act  as 
machinery  agents.  The  organization  is  headed  by 
Charles  N.  Thorn,  until  recently  vice-president  of 
tlio  Allied  Machinery  Co.  of  America.  The  other 
officers  consist  of  Joseph  S.  Clark  of  E.  \V.  Clark 
&  Co.,  Philadelphia;  R.  E.  Robinson,  of  R.  E. 
Robinson  &  Co.,  bankers.  New  York,  and  C.  B. 
Overbaugh,  formerly  manager  of  Thompson-Star- 
rett  Co.,  Washington,  D.  C,  vice-presidents,  and 
Arthur  M.  W"atklns,  secretary.  .Mr.  Watkins  is 
to  take  charge  of  the  domestic  business.  It  is 
planned  to  open  offices  in  Russia,  Paris,  London, C  hina  and  .lapan. 
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Trade  Catalogs  [ 
TIIIUIIIIIIIIHIIIIIIIIIIIIIIt   lillllllllilliiiii   IIIIIIIMIIItllllllMIIIIIDIIIilliiiitliil 

Taps,  Dies,  Reamers.  Gages,  Threading  Ma- 
chines, etc.  Greenfield  Tap  and  Die  Corporation 

Cireenfield.  Mass.  Catalog  No.  37,  pp  270  5x7 
in.  This  catalog  includes  the  tools  made  by  the 
Wells  Bros.  Co.,  the  Wiley  &  Russell  Manufactur- 

ing Co.  and  tlie  A.  J.  Smart  Manufacturing  Co. 
Swedish  Gages.  Swedish  Gage  Co  Inc  2'> 

West  61st  St.,  New  York.  Catalog,  pp.  44  8^4x 
11  in.  In  addition  to  a  complete  Illustrated  de- 

scription of  the  Johansson  gaging  system  com- 
monly known  as  Swedish  gages,  this  catalog presents  an  abundance  of  information  on  the 

application  of  such  gages  to  tool-room  and  other classes  of  precision   work. 

Forthcoming  Meetings 
limit, III, „,iiiitiiiiiiii  III!  lit, III 

tllttltttlttlttlltUtlltlltl 

National  Machine  Tool  Builders'  Association. 
Annual  convention,  Oct.  24-25,  Hotel  Astor,  New 
York  City.  Charles  E.  Hildreth,  general  man- 

ager,   Worcester,    Mass. 

American  Society  of  Mechanical  Engineers. 
Annual  meeting,  Dec.  5-8.  Engineering  Building, 
New  York  City.  Calvin  W.  Rice,  secretary,  29 
West  39th  St.,  New  York  City. 

American  Society  of  Stechanical  Engineers. 
.Monthly  meeting,  first  Tuesday.  Calvin  W.  Rice, 
secretary,  29  West  39tb  St.,  New  York  City. 

Boston  Branch  National  Metal  Trades  Associa- 
tion. Monthly  meeting  on  first  Wednesday  of 

each  month,  Y'oung's  Hotel.  W,  W.  Poole,  secre- 
tary, 40  Central  St.,  Boston,  Mass. 

Providence  Association  of  Mechanical  Engi- 
neers. .Monthly  meeting,  fourth  Wednesday  of 

each  month.  J.  A.  Brooks,  secretary.  Brown  Uni- 
versity, Providence,  R.  I. 

New  England  Foundrymen's  Association.  Reg- ular meeting,  second  Wednesday  of  each  month. 
Exchange  Club,  Boston.  Mass.  Fred  F.  Stockwell, 
205  Broadway,  Cambridgeport,  Mass. 

Engineers'  Society  of  Western  Pennsylvania. 
Monthly  meeting,  third  Tuesday;  section  meeting, 
first  Tuesday.  Elmer  K.  Hlles,  secretary,  Oliver 
Building.  Pittsburgh,  Penn. 

Rocliester  Society  of  Technical  Draftsmen. 
Monthly  meeting,  last  Thursday.  O.  L.  Angevlne, 
Jr..  secretary.  857  Genesee  St.,  Rochester,  N.  Y. 

Superintendents'  and  Foremen's  Club  of  Cleve- 
land. Slonthly  meeting,  third  Saturday.  Philip 

Franlcel,  secretary,  310  New  England  Building, Cleveland,  Ohio. 

Western  Society  of  Engineers,  CTiicago,  III. 
Regular  meeting,  first  Wednesday  evening  of  each 
month,  excepting  July  and  August.  J.  11.  Warder, 
secretary,  17S."i  Monadnock  Block,  Chicago,  111. 

Philadelphia  Foundrymen's  Association.  Meet- 
ings first  Wednesday  of  each  monlli,  Manufac- 

turers' Club,  Philadelphia.  Penn.  Howard  Evans, 
secretary.  Pier  45  North,  Philadelphia,  Penn. 

Te<hntcal  League  of  America.  Regular  meet- 
ing, second  Friday  of  each  month.  Oscar  S. 

Teale.  secretary,  35  Broadway.  New  York,  N.  Y. 
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TooliTOOim,  Mardemiiinig'  Room  aimdl 
L^lboraftory  for  Dies* By  Edward  Dean! 

SYNOPSIS — The  machine-tool  and  bench  equip- 
ment of  the  toolroom,  a  few  tool-making  methods, 

the  furnace  and  pyrometer  equipment  of  the  die- 
hardening  room  and  the  complete  equipment  of 
the  laboratory  used  for  studijing  die  steels.  The 
latter  includes  a  microscope  mounted  over  a  special, 

graduated  table  which  is  carried  on  a-oss-slides 
with  vernier  graduations,  and  apparatv,s  for  taking 
both  full-size  photographs  and  microphotographs. 

A  preceding  article  outlined  the  general  results  that 

have  come  from  a  long  study  of  the  conditions  surround- 
ing the  making  of  high-duty  dies.     This  article  takes 

maximum  service.  A  consideration  of  this  equipment 
naturally  divides  into  three  groups:  That  used  in  the 
tool-making  room,  that  provided  for  hardening  and 
tempering,  and  that  necessary  for  laboratory  study. 
These  three  groups  will  be  taken  up  in  the  order  named. 

Turning  to  the  illustrations,  the  first  three,  Figs.  1  to 

3,  show  the  tool-making  department,  and  give  an  idea  of 
the  general  arrangement  of  the  room,  the  setting  of  the 
machine  tools,  the  provisions  for  benchwork  and  the  means 

for  providing  artificial  illumination.  •  One  feature  of 
the  concrete  building  construction  is  the  flat  ceiling.  To 
this,  countershaft  stringers  are  attached  with  a  minimum 
drop,  thus  avoiding  all  deep  pockets  for  shadows  and 

dust  such  as  are  always  present  with  a  beam-and-girder 

PIfi.    1.    LATHE   AND   BENCH   AISLE    OF   TOOL-    AND   DIE-MAKING   ROOM 

up  in  detail  the  machine  and  laboratory  equipment  that 
is  in  daily  use  in  the  making  of  such  dies,  and  in  the 
study  of  die  steels  and  the  more  hidden  factors  that  make 
for  either  failure  or  success  in  ])roducing  press  tools  for 

•The  first  installment  of  the  article  on  die  making  written 
by  Mr.  Dean  wa.-i  puljlishetl  on  page  661. 

tSuperintendent.  Century  Electric  Co. 

construction.  This  type  of  ceiling  affords  an  excellent 

reflecting  sui'face  for  both  natural  and  artificial  light, 
is  easily  illuminated,  and  is  at  all  times  pleasing  in 
appearance.  Figs.  1  and  3  give  an  excellent  idea  of  its 
advantageous  features.  A  study  of  these  views  will  show 

the  means  employed  to  attach  the  various  kinds  of  over- 
head  fixtures,   including  the  countershaft  harness  work, 
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the  back-boards  for  electric  wiring,  the  piping  of  various 
kinds,  including  that  for  the  sprinkler  system,  and  the 

line  shafting.  Iron  tee  slabs  are  embedded  in  the  con- 
crete ceiling  on  a  spacing  of  3  ft.  centers  crosswise  of 

the  building,  and  4  ft.  centers  lengthwise.  Similar  tee 
slots  are  set  in  all  four  faces  of  the 
interior  columns  and  in  the  inner  faces 

of  the  exterior  columns.  Figs.  1,  2 
and  3  also  show  the  arrangement  of 
machine  tools,  a  striking  feature  of 
which  is  the  broad  aisles,  wide  spacing 
and  ample  working  space  around  each 
machine.  The  bench  construction  can 

be  seen  in  Figs.  1  and  3.  The  benches 
are  of  standard  construction  paralleling 

the  windows  and^  in  addition  to  carry- 
ing vises  and  bench  plates,  are  also 

provided  with  smaller  tools  such  as 
bench  lathes  and  filing  machines.  One 
each  of  the  two  latter  are  shown  at  tlie 

left  in  Fig.  1.  In  my  first  article  I 
mentioned  the  development  of  tool 
making  methods  which  practically 
eliminate  all  filing,  and  whereby  the 
accuracy  of  the  dies  comes  from  the 
machine  work.  Fig.  4  shows  a  set-u]i 
for  milling  the  grooves  in  the  periphery 
of  a  lamination  die.  The  miller  centers 

are  set  up  on  a  base  that  gives  them 
the  right  pitch  for  the  clearance  in 
the  bottom  of  the  slot.  The  first 

cut  is  made  straight  through  with  an 
ordinary  milling  cutter,  and  is  for  tiie 
purpose  of  removing  the  stock  only. 
After  this  cut  is  completed  the  regular 
milling  cutter  is  replaced  by  a  specially 
formed  cutter  resembling  a  regular 
gear  cutter.  Three  cuts  are  taken 
with  this  special  cutter.  The  first  is 
straight  through  and  of  the  proper 
depth.  The  other  two  are  on  each 
side  of  the  opening,  with  the  centers 
and  work  shifted  to  give  the  required 
side  clearance.  This  work  can  be 

done  so  that  no  filing  is  needed  to 
give  the  required  accuracy  to  the  die 
openings.  Smoothing  the  working 
surfaces  and  removing  the  burrs  is 
all  that  is  necessary.  In  a  similar 
fashion  all  round  holes  are  machine- 
finished.  The  smaller  ones  are  taper- 
reamed  from  the  back  side  of  the  die 

and  the  larger  ones  are  finished  by 
grinding  after  the  die  is  hardened. 
Some  of  the  advantages  of  the  sec- 

tional construction  are  indicated  by  this 
brief  description  of  some  of  the  machining  methods. 

Turning  now  to  the  hardening  room,  it  will  be  re- 
membered that  in  my  first  article  I  commented  upon 

the  difficulty  of  obtaining  suitable  furnaces  and  accurate 

pyrometers.  Fig.  5  sliows  four  gas-fired  furnaces  used 
for  hardening  all  of  the  carbon-steel  tools  and  the  high- 

speed steel  tools  that  are  not  heated  in  a  barium  chloride 
bath.  The  furnace  for  this  bath  was  installed  after  the 

photograph   from  which  this  view  was  made  had   been 

taken.  Its  location  is  in  the  farther  corner  near  th*. 

positive-pressure  blower  that  supplies  air  to  the  furnaces. 
All  of  these  furnaces  are  connected  to  the  indicating 

pyrometer  that  is  on  the  small  stand  in  the  foreground. 
A  switch  at  the  near  end  of  the  stand  permits  any  fur- 

FIG.    2.    GENERAL   MACHINE   AISLE   OF   TOOL-   AND   DIE-MAKING   ROOM 

FIG.   3.    MILLER  AND  BENCH  AISLE  OF  TOOL-  AND  DIE-ILVKING  ROOM 

nace  to  be  connected  to  the  pyrometer  at  will.  The  cold 

junctions  of  the  thermo-couples  are  surrounded  by  cir- 
culating water  to  keep  them  at  a  uniform  temperature. 

These  junctions  are  inclosed  in  the  straight  run  of  piping 
that  can  be  seen  above  each  furnace.  Connected  to  this 

])iping  is  a  three-legged  loop,  each  branch  of  which  has 
a  shut-off  valve.  By  proper  setting  of  these  valves  the 
water  can  be  circulated  around  each  cold  jimction,  or 

it  can  be  by-passed  from  all  but  one  for  special  tests. 
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Above  the  pyrometer  is  a  thermometer  in  the  water- 
circulating  system  to  give  tlie  actual  temperature  of  the 
cold  junctions.  This  pyrometer  outfit,  though  very 
accurate  and  sensitive,  is  not  used  to  determine  the  actual 
quenching  heats  of  the  dies  and  tools.    It  is  used,  however, 

of  the  die  is  heating  too  rapidly,  he  can  shut  off  his  fuel 
supply,  wait  until  tlie  temperature  has  equalized  through- 

out the  tool,  then  turn  on  the  fuel  again,  bring  the  furnace 
temperature  to  the  determined  point  and  watch  until 
the  piece  is  properly  heated  for  quenching.     By  this 
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PIG.  4. MILLER  SET-UP  FOR  CUTTING  SLOTS  IN  A 
LAMINATION  DIE 

FIG.    5.      TOOL-HARDENING   ROOM,    FURNACES   AND  PYROMETER 

to  maintain  a  uniform  previously  determined  furnace 
temperature.  The  purpose  of  this  is  to  standardize  the 
light  conditions  inside  of  the  furnaces  so  that  the  hardener 
will  have  constant  conditions  from  which  to  gage  the 
heating  of  his  work.  The  actual  heating  of  the  work  is 
gaged  by  the  eye  through  the  peep  hole  in  the  oven  door 
of  the  furnace.    Should  the  hardener  notice  that  one  part 

FIG.  6.    OIL-DRAWING  TANKS  AND  EXHAUST  PIPING 

method  of  hardening  the  heating  of  every  piece  is  a  matter 
of  skill  and  judgment  on  the  part  of  the  hardener,  and 
the  conditions  under  which  he  observes  his  heats  are  fixed 

and  uniform.  He  cannot  overheat  to  do  serious  damage. 
No  blind  reliance  is  placed  in  the  pyrometer  or  any  other 
measuring  instrument. 

Fig.  6  shows  the  oil-drawing  tanks  covered  by  a  hood 
from  which  the  fumes  are  mechanically  exhausted.  Each 

tank  is  provided  with  a  high-reading 
thermometer.  For  handling  sectional 

dies  such  as  were  illustrated  in  the  previ- 
ous installment  on  this  subject  a  special 

dipping  basket  has  been  found  neces- 
sary. This  consists  of  two  pieces  of  %x 

114-in.  flat  steel  fastened  together  to 
form  a  right-angled  cross.  The  upper 
edges  of  these  pieces  are  beveled  to 
an  edge  having  a  land  of  about  ̂  
in.  The  grooves  are  also  cut  through 

the  upper  edges  to  permit  circulation 
of  water  and  to  prevent  the  possibility 

of  covering  any  of  the  small  holes  in 
the  die.  The  die  to  be  hardened  is 

placed  on  this  framework  with  its 
lower  face  down,  and  wires  are  passed 
over  it  and  hooked  into  holes  in  the 

ends  of  the  Ygxiy^-in.  strips.  The 

hardener  then  picks  'up  this  basket 

by  slipping  a  poker  under  the  cross- 
wires,  this  affording  an  easy  and  sure 
means  of  handling  the  die  while  it  is 
being  heated  and  quenched.  It  is 
obvious  that  tongs  could  not  be  used 
on  such  a  built-up  die  when  it  was 

of  the  danger  of  misplacing  some  of 
This    special    hardening    basket    is 

heated,   because 
the    small    parts, 
shown  in  Fig.  7. 

Much  more  difficulty  was  met  with  in  collecting  the 
apparatus  for  tlie  laboratory  than  in  finding  the  machines 

and  appliances  for  the  toolroom  and  hardening  depart- 
ment.    Fig.  8  shows  a  general  view  of  the  laboratory 
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with  many  of  the  instruments  spread  out  on  the  table. 
This  room  has  also  undergone  some  change  since  the 
photograph  used  for  Fig.  8  was  taken.  When  tlie 
microscope  began  to  be  used  for  large  magnifications  it 
was  found  that  the  vibration  in  the  shop  due  to  external 
causes,  such  as  the  passing  of  street  cars  and  trucks,  was 
sufficient  to  make  the  use  of  the  instrument  unsatisfactory. 
The  first  step  toward  modifying  this  condition  was  to 
make  a  large  cast-iron  floorplate  weighing  about  a  ton. 
Upon  this  the  table  carrying  the  microscope  was  mounted. 
However,  things  were  not  much  improved.  The  most 
recent  .step  has  been  to  mount  a  rigid  platform  from 

the  cast-iron  base  and  put  the  observer's  chair  upon  it. 
Previous  to  this  the  chair  liad  been  standing  on  tlie  floor. 

This  last  arrangement  has  proved  satisfactory  for  ob- 
serving magnifications  up  to  1,000  to  1,200  diameters. 

A  detailed  view  of  the  microscope  and  its  mounting 
is  shown  in  Fig.  9.  A  cast-iron  base  supports  the 
microscope,  a  special  table  for  holding  specimens  and  a 
vertical  bar  that  carries  the  camera.  As  shown  in  Fig.  9 
a  die  conceals  the  table.  However,  this  is  round,  having 
a  diameter  of  7  in.  with  its  periphery  graduated  into 

The  complete  table  is  mounted  on  cross-slides  accurately 
set  at  right  angles  to  each  other.     Each  has  a  scale  and 

FIG.    7.     DIPPING  BASKET  USED   FOR   SECTIONAL   DIES 

vernier  permitting  settings  to  be  made  to  0.001  in.  A 
set  of  index  centers  to  be  used  for  measuring  taps,  plug 

gages  and  similar  work  is  also  part  of  the  equipment. 

FIG.  S.  LABORATORY  AND  APPARATUS  USED  TO  STUDY  DIE  STEELS 

degrees,  and  is  provided  with  a  small  worm  and  wheel 

actuated  by  the  upper  crank-handle  shown  in  Fig.  9. 
The  worm  can  be  disengaged  by  a  small  lever,  thus  per- 

mitting the  table  to  be  revolved  by  hand.  A  vernier 
l>ermits  readings  to  be  made  to  minutes  of  arc. 

The  microscope  is  provided  with  several  eye-pieces  that 
permit  of  a  range  of  magnification  from  1(5  diameters  to 
1,800  diameters.  A  micrometer  eye-piece  having  a  disk 
with  100  divisions  is  also  part  of  the  equipment.  One 
revolution  of  this  disk  gives  an  actual  displacement  of 
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Q.003  in.     The  accuracy  and  ease  of  both  setting  and  picion  that  a  lot  of  commercial  taps  are  too  brittle.    The 
measuring  with  this  microscope  may  be  judged  from  these  machine  is  also  used  on  steel  specimens,  usually  rounds 
adjustments.  or  squares  %  in.  in  diameter  or  smaller. 

Turning  back  to  Fig.  9,  at  the  extreme  right  is  an  The  shop  and  laboratory  equipment  that  has  just  been 
arc  lamp  to  illuminate  the  specimen;  behind  this  and  described  has  been  of  assistance  in  working  out  some  of 

FIG.     9.    microscope;    LAMPS.     CAMERA     AND     SPECIAL        FIG.  10.    CAMERA  ARRANGED  FOR  TAKING  A  MICRO- 
i      MICROSCOPE  BASE  USED  IN  STUDYING  DIE  STEELS  PHOTOGRAPH  OF  DIE-STEEL  SPECIMEN 

FIG.  11. MICROSCOPE  AND  CAMERA  ARRANGED  TO  TAKE 
FULL-SIZE    PHOTOGRAPHS 

FIG.    12. MACHINE   FOR   TESTING   BRITTLENESS — MADE 
FROM  CEMEH^T-TESTING  MACHINE 

a  little  toward  the  left  is  a  reading  glass  for  setting 
the  specimen;  next  toward  the  left  is  an  illuminating 
stand  carrying  an  iris  diaphragm  to  regulate  the  light  of 

the  arc  lamp,  and  next  to  that  at  the  left  is  a  bull's-eye 
lens.  The  small  stand  directly  at  the  right  of  the  micro- 

scope is  an  incandescent  lamp  used  for  setting. 
Figs.  10  and  11  show  this  same  equipment  somewhat 

differently  arranged.  In  Fig.  10  the  microscope  is  shown 
focused  on  a  spot  on  tlie  die,  and  in  position  above  it  is 
the  camera  ready  to  take  a  microphotograph.  The  largest 
size  of  plate  that  can  be  used  in  this  camera  is  a  5x7-in. 
Fig.  11  shows  the  microscope  swung  to  one  side  and  the 

camera  in  position  to  take  a  full-size  photograph. 
Another  part  of  the  laboratory  equipment  is  shown 

in  Fig.  12.  This  is  a  machine  to  study  the  brittleness 
of  steel  specimens  and  was  made  from  a  cement-testing 
machine.  A  tap  is  shown  in  position  for  cross-breaking. 
This  test  is  occasionally  employed  where  there  is  a  sus- 

the  principles  of  die  design  and  die-steel  treatment  that 
must  be  observed  if  uniformly  successful  dies  are  to  be 
produced.  My  next  article  will  give  these  principles  and 
show  how  they  are  applied  in  practice. 

Example  of  Concentrnted  Thonsht — A  superannuated 
master  car  builder,  who  was  recuperating  in  our  ofBce  one  day, 

remarlted;  "Theories  are  very  good  in  their  place,  but  they 
do  not  teach  a  person  how  to  drive  a  nail.  Nothing  but 
practice  will  do  that,  and  even  practice  without  the  proper 
thought  will  fail  to  accomplish  it.  You  must  have  both  com- 

bined. When  you  drive  a  nail  into  a  board,  what  do  you  do?  Do 
you  trust  to  luck  that  the  swinging  hammer  above  your 
head  shall  come  down  on  the  right  spot?  Do  you  con- 

centrate your  thoughts  on  the  hammer  circling  In  the  air? 
No.  You  concentrate  your  thoughts  and  eyes  square  on 
the  head  of  the  nail  you  want  to  hit,  and  no  matter  where 
your  hammer  is  or  what  course  it  describes  in  the  air,  if 
your  intense  thought  is  on  the  spot  where  the  blow  should 
fall,  then  there  it  will  fall.  If  your  thoughts  wabble  and  are 

uncertain,  you  -will  miss  the  nail  or  drive  it  sidewise." — 
"Railway  and  Locomotive  Engineering." 
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rorai  s\  Small-Sliop  Notelbooll 
By  John  H.  Van  Deventeie 

Bending  with  Flatter  and  Blocks One  Method  of  Making  Rings 

Keeps  the  Bar  Stock 
High  and  Dry 

!  Double-End  Tongs  That 
Will  Not  Slip 

The  Small-Shop  Smith's  Helper 

I  Two  Little  Devices  That  Come  in  Handy  When  Brazing  Pipe 

I  The  Small-Shop  Blackmith  Is  a  Busy  Man 
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For  Heating  Small  Parts  These  Simple  Thicks  Are  Useful 

Dividers  for  Ring 
Work 

Crane  Made  from  Iron 
Pipe 

Keeps  the  Anvil  from  Jumping  and 
Kills  Vibration 

Stock-Measuring  Gage  for  Anvil  These  Tongs  Take  a  Laiige  oh  a  Small  Bite        i 

These  Useful  Kinks  Will  Help  Him  Save  Money  i 
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By  William  A.  Hawes 

Face  or  end  forming  cutters  that  can  be  reground  with- 
out altering  their  shape,  working  in  conjunction  with  or 

taking  the  place  of  circular  forming  tools  of  the  standard 

type,  can  be  used  to  advantage  on  any  screw-machine  or 
uhucking-latlie  jobs.  In  a  variety  of  drill-press  operations 
also  this  style  of  cutter  can  be  utilized,  the  first  cost  being 
little  more  than  that  of  the  familiar  flat  cutter  keyed 

into  a  slot  through  a  bar,  and  the  length  of  service  far 
greater. 

In  cases  where  something  more  than  a  plain  countersink 
or  counterbore  is  to  follow  a  drill,  as  in  making  oil  grooves 

-£^^'^■^'^'^4 

■o.oz' 

FIG.) 

Assembly,  before  ^ 
Backing  8t Cutting  Gash^     j"  M^tvi-^-Ji 

Enlarged  Section  of  Cutting  Face 

Fi<r.2 

Boshing 

Drill  Counterbore 

yand  Tap  fbr^'Screw 

or  working  forward.  The  thrust  is  taken  by  the  threaded 
sleeve,  screwed  into  the  cutter  and  bearing  on  the  back 

of  the  bushing,  which  is  of  course  adjustable. 

The  plain  lathe  work  being  finished,  the  %-in.  20-deg. 
gash  A,  Fig.  2,  was  cut  and  the  spiral  roughed  out  on  the 
miller.  The  spiral  was  then  turned  to  the  correct  pitch 

and  square  to  its  axis.  To  cut  the  12  circular  grooves  in 

the  cutting  face  singly,  correct  in  location  and  depth 
would  have  been  a  tedious  job,  and  the  need  of  a  gang 

tool  for  this  operation  was  apparent.  Some  special  screw 

taps  in  stock,  0.197  in.  in  diameter,  34  threads  per  inch, 

suggested  the  idea  of  using  a  tap  as  a  lathe  tool.  The 

taps  on  hand,  however,  had  one  less  thread  to  the  inch 
than  the  required  spacing.  Moreover,  the  tap  set  on  the 
center  line  would  "clear"  on  one  side  of  the  teeth  and  drag 
on  the  other.  It  was  found  necessary,  therefore,  in  order 

to  equalize  the  cutting  clearance,  to  incline  the  tap ;  a  little 
further  calculation  revealed  the  fact  that  thus  setting  the 

tool  at  an  angle  to  the  center  line  of  the  work  also  cor- 
rected the  pitch,  or  spacing,  of  the  grooves. 

A  holder,  Fig.  3,  fitting  the  lathe  tool  post  was  made, 
and  the  operation  of  grooving  the  face  of  the  cutters  was 
satisfactorily  completed.  Inspection  before  hardening 
revealed  an  error  of  not  more  than  0.003  in.  over  all  in 

spacing,  which  was    considered  insignificant. 

By  William  J.  Johnson 

I  present  herewith  a  drawing  of  a  friction  tap  driver 
that  I  designed  and  have  had  in  use  for  eight  months  in 
the  railroad  shop  where  I  work.  During  that  time  this 
chuck  has  never  failed  nor  broken  a  tap.     The  reference 

Fig. 3    Lathe  Tool  for  Grooving  Cutter 

THE  SERRATED  CUTTER  AND  THE  TOOL  FOR 
SERRATING  IT 

in  thrust  bearings  or  packing  rings  in  a  flange  or  the  like, 
the  merits  of  a  forming  tool  that  can  be  restored  to  shape 

by  grinding  the  cutting  face  are  obvious.  For  taking 
heavy  cuts  or  for  machining  pieces  not  having  the  con- 

venient center  hole  or  stem  from  which  to  "pilot"  the 
cutter,  the  idea  suggested  could  be  carried  out  in  cutters 
with  two  or  more  cutting  faces. 

The  tool  illustrated  in  Fig.  1  is  for  cutting  the  13 
circular  grooves  in  the  face  of  a  fuse  body,  an  aluminum 
casting  with  a  projecting  stem  0.950  in.  in  diameter  in 
the  center,  formed  at  its  base  to  an  angle  of  45  deg. 

The  bushing  in.  the  cutter  runs  over  this  stem  with 
0.001-in.  clearance,  keeping  the  tool  and  work  concentric 
and  determining  the  depth  of  the  grooves  turned.  The 
setscrew  through  the  cutter  bearing  on  the  bottom  of  the 
slot  in  the  bushing  prevents  the  bushing  from  revolving 

FRICTION  TAP-CHUCK   ASSEMBLY  AND   DETAILS 

letters  are  to  establish  the  positions  and  shapes  of  thi: 
components. 

It  will  be  observed  that  the  number  of  parts  has  been 
kept  to  a  minimum  and  this  has  resulted  in  a  simple  tool 
of  unusual  effectiveness. 
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SYNOPSIS — A  discu.'<sion  of  ability — particularly 
executive  ability.  Advantages  of  following  the 
obviotis  in  all  things,  including  designing. 
Examples  of  complicated  and  obvious  constructions 
in  machines  and  devices. 

Notwithstanding  the  enormous  demand  for  foremen 
and  superintendents  at  the  present  time,  the  visible 
supply  is  as  large  as  ever  and  the  actual  supply  as  small 
as  ever.  Almost  every  works  manager  at  the  present 

time  is  asking  himself,  "Where  can  I  secure  good  foremen ; 
if  I  can't  hire  them  how  can  I  make  them?  What  type 
of  man  shall  I  use — tool  maker  or  production  man — a 

man  of  mechanical  or  of  managing  ability  ?"  So  he  picks 
the  best  man  of  each  type  and  gives  him  a  position  of 
authority,  only  in  the  majority  of  cases  to  find  that  none 
makes  good.  Then,  notwithstanding  that  his  policy  and 
intention  may  be  to  give  preference  to  men  in  his  own 
employ,  he  finds  himself  unable  to  follow  this  purpose 
out  in  practice,  and  again  he  resorts  to  advertising. 

This  has  been  our  repeated  experience,  which  I  am 
told  is  similar  to  that  of  others.  After  we  have  obtained 

the  new  man  by  advertising,  have  come  to  the  conclusion 
that  he  has  absorbed  all  the  training  he  is  capable  of 
without  rebelling,  and  our  patience  has  almost  come  to 
an  end,  we  sit  clown  and  analyze  the  reason  for  his 
failure.  In  almost  every  case  we  find  it  is  not  in  the 
large  things  that  he  has  been  lacking,  but  in  the  small 
things — he  was  unable  to  see  the  next  obvious  step.  We 
have  found  many  men  to  whom  we  could  successfully 
intrust  the  initial  steps  of  important  matters  and  provided 
they  were  checked  up  on  details  and  at  the  finish,  the 
results  were  satisfactory.  But  they  showed  a  marked 
lack  of  ability  in  these  two  essentials. 

Psychologists  tell  us  that  certain  individuals  have  what 

they  term  "general  ability,"  a  form  that  cannot  be  gaged 
or  tested  by  the  psychological  tests  so  far  devised,  even 
though  when  separately  used  these  tests  may  be  able  to 

demonstrate  a  man's  ability  in  the  supposed  component 
parts  of  general  ability.  Defining  executive  ability  is 
like  trying  to  define  some  natural  phenomenon.  In  the 
long  run  it  is  immaterial  what  its  cause,  but  we  know 
that  its  effect  is  to  do  things.  It  may  be  that  all  the 
lesser  abilities  are  included  in  executive  ability,  or  it 
may  be  that  the  sum  of  these  abilities  makes  executive 
ability — we  do  not  know.  Personally  I  am  inclined  to 
the  former  belief. 

The  Two  Types  of  Ability 

There  are  two  types  of  ability — that  acquired  by  ex- 
perience, and  native  ability.  These  two  may  be  found 

separately  or  combined,  and  many  a  man  who  has  classed 
high  in  the  initial  stages  of  his  employment  because  of 
his  experience  and  observation  elsewhere,  has  deteriorated 
rapidly  when  his  box  of  tricks  was  empty.  Our  method 
of  quickly  arriving  at  maximum  results  with  a  new  man 

Co. 
•General    superintendent,   Wagner    Electric    Manufacturing 

is  to  leave  him  to  his  own  devices  until  he  either  betrays 
his  limitations  or  proves  his  ability,  and  then  add  re- 

sponsibilities as  far  as  his  limitations  will  allow.  Not 

by  the  large  things  is  he  judged,  but  by  the  small. 
No  matter  what  else  a  man  may  possess,  to  be  a 

successful  executive  three  things  he  must  have.  The 
greatest  of  these  three  is  imagination.  The  other  two 
are  analysis  and  a  recognition  of  the  obvious,  which 
really  means  the  ability  to  see  the  succeeding  steps  in 
the  required  process,  whether  it  be  familiar  or  strange. 
The  distance  ahead  he  can  see  these  steps  is  the  gage 
of  his  ability.  Analysis  is  merely  the  ability  to  resolve 
the  obvious  elements  in  any  problem  or  situation. 

Why  is  it  that  apparently  civilized  man,  of  all  crea- 
tion, does  not  do  the  obvious  thing  naturally?  An 

animal  always  does  the  obvious  thing  and  therefore  in 
its  way  is  much  more  efficient  than  man — this,  whether 
it  is  a  case  of  feeding,  natural  selection,  hygiene,  self- 
protection,  or  in  almost  any  other  respect.  And  mainly 
for  this  reason,  in  their  natural  environment  many 
animals  that  should  not  be  are  yet  in  fact  the  masters  of 
men.  The  savage  also,  considering  his  tools,  is  more 
efficient  than  civilized  man,  and  it  has  been  a  matter  of 
consideration  with  me  whether  when  we  became  a  reason- 

ing animal  we  did  not  lose  our  efficiency,  ancTwhether 
the  higher  we  ascend  in  the  scale  of  civilization  we  are 

not  penalized  by  a  corresponding  lack  of  personal  effi- 
ciency—speaking of  course,  as  a  whole  and  not  as 

individuals. 

The  answer  to  this  efficiency  in  the  savage  probably 

is  that  his  needs  and  desires  are  elementary,  and  there- 
fore the  method  of  satisfying  them  is  obvious.  Ours 

are  complicated  and  require  complicated  methods  to 
fulfill  them. 

Some  time  ago,  during  a  discussion  on  personal  effi- 
ciency. I  propounded  the  query  as  to  whether  any  of 

those  present  could  offliand  name  a  single  thing  that 

the  ordinary  individual  did  right  without  training — 
either  in  relation  to  his  own  welfare  or  in  his  relations 
to  his  fellowmcn.  So  far  as  I  can  see,  this  question  is 
unanswerable.  In  my  estimation,  the  reason  why  it  is 
possible  to  so  indict  a  people  in  the  twentieth  century  is 
because  the  vast  majority  fail  to  recognize,  or  to  do, 
the  obvious  thing. 

Woman's  Appreciation  of  the  Obvious 

In  my  original  statement  I  should  possibly  have  ex- 
cepted woman  to  some  extent.  A  woman  is  popularly 

supposed  to  be  blessed  with  intuition.  It  is  not  intuition, 
or  most  of  them  would  have  different  husbands  than 

they  have.  But  what  really  happens  is  that  a  woman 

usually  goes  from  cause  to  effect  without  any  interme- 
diate reasoning — that  is,  her  mind  follows  the  path  of 

least  resistance.  In  other  words  she  sees  the  obvious, 

and  very  often  the  results  are  remarkable  to  those  of 
us  who  are  unal)le  to  see  as  clearly.  The  fact  tiiat  they 
are  given  credit  for  possessing  some  form  of  second  sight 
illustrates  the  rarity  of  this  trait  in  man. 
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It  is  our  habit  to  call  the  Orientals  an  inscrutable 

race  and  credit  them  with  almost  su])erhuman  attributes; 
but  there  is  nothing  in  their  history,  philosophy  or 
method  of  living  to  warrant  such  a  belief.  They  them- 

selves were  not  aware  that  they  were  inscrutable  until 
we  told  them  so.  The  real  reason  why  they  are  baffling 
to  us  is  because  of  their  directness.  This  directness 

to  our  mind  sometimes  appears  as  indirectness,  because 
instead  of  making  up  a  complicated  story  to  substantiate 
certain  statements,  they  tell  a  direct  lie — or  as  Li  Hung 

Chang  once,  said,  "Their  thoughts  are  more  definite  than 
their  words."  The  average  Oriental's  method  of  thought 
is  similar  to  the  average  woman's  method  of  thought, 
and  in  both  cases  we  are  baifled  by  the  obvious.  Their 
religious  practices  are  also  obvious  and  simple,  and  their 
religion  is  superior  to  ours  in  that  it  teaches  no  fear  of 
death.  The  penalty  of  an  obvious  philosophy  like  theirs, 
if  carried  to  extremes,  is  fatalism;  and  philosophy, 
more  than  anything  else,  is  so  carried. 

Those  who  have  been  able  to  see  the  reasonably  obvious 
have  been  persecuted  or  derided,  according  to  the  age  in 
which  they  have  lived,  from  the  time  of  Galileo  to  that 
of  Taylor.  After  centuries  of  medical  practice,  we  are 
at  the  present  time  commencing  to  follow  the  obvious 
course  in  the  mending  of  breaks  and  limbs — using 
splices,  clamps  and  screws  as  we  would  for  a  mechanical 
break — and  the  net  result  is  the  absence  of  hideous  de- 

formities that  used  to  follow  complicated  operations,  with 
a  lessening  of  fatalities.  The  time  for  an  operation  for 
appendicitis  has  been  reduced  from  nearly  four  hours  to 
twenty  minutes. 

People  are  superstitious  because  they  cannot  see  the 
obvious  or  analyze  supposed  supernatural  manifestations. 
Practically  all  puzzles  are  predicated  on  a  simple,  obvious 
solution  that  escapes  the  would-be  solver.  This,  of  course, 
is  not  applicable  to  those  puzzles  that  are  a  matter  of 

skill,  such  as  the  "Fifteen"  puzzle,  or  "Pigs  in  Clover." 
Comical  parts  on  the  stage  are  mostly  all  based  on  doing 
the  obvious  thing.  This  is  also  applicable  to  a  certain 
class  of  joke  and  humorous  story.  Detective  stories  are 

largely  based  upon  the  reader's  inability  to  identify  the 
obvious.  I  believe  it  was  Gaboriau,  the  originator  of 

detective  stories,  who  said  that  "the  best  place  to  hide 
a  thing  is  in  plain  sight." 

WONDEBFULNESS  OF  THE   ObVIOUS 

The  fact  that  a  thing  is  obvious  has  in  times  past 

been  considered  wonderful — as  witness  the  old  sayings  of 
"diamond  cut  diamond,"  "similia  similibus  citrantur" 
and  similar  sayings.  These  two  would  tend  to  show  that 
it  was  considered  notable  that  like  cured  like,  or  that  it 

was  the  obvious  thing  to  do.  Others  like  "the  mill  never 
grinds  with  the  water  that  has  passed"  and  similar 
proverbs  demonstrate  that  it  was,  and  is,  customary  to 
make  note  of  the- obvious.  There  are  no  proverbs  that  I 
can  recall  at  the  present  time  that  relate  to  complicated 
matters.    They  are  really  a  record  of  the  obvious. 

In  engineering  it  has  been  found  beneficial  ofttimes 
to  have  an  engineer  design  apparatus  he  is  totally  im- 
acquainted  with,  because  one  familiar  with  it  could  not 
follow  the  obvious  track  without  invariably  producing  a 
complicated  design,  based  on  former  traditions.  The  old 

formula  of  "it  can't  be  done"  is  based  entirely  on  follow- 
ing the  complicated  and  not  the  simplified  route. 

Probably  the  most  glaring  instance  we  have  of  our 
inability  to  do  the  obvious  in  industrial  life  is  illustrated 

by  our  constant  change  of  drawings,  the  inability  to  do 
a  thing  right  the  first  time.  Our  excuse  generally  is 
that  we  have  insufficient  time  for  consideration,  but  what 
we  really  mean  is  that  it  takes  us  too  long  to.  see  the 
obvious. 

Assvmiing  the  foregoing  statements  to  be  generally 
true,  it  follows  that  the  complicated  is  attractive  to  most 
men;  and  the  present  design  in  machine  tools  shows  this 
tendency,  the  supplier,  of  course,  catering  to  the  tastes 
of  the  buyer.  The  complicated  features  are  pointed  out 
to  us  as  necessities,  and  the  simple  ones  as  something 
out  of  the  ordinary.  This  is  strikingly  shown  in  two 
machines  of  different  makes  used  for  the  same  purpose. 
The  advertising  claims  of  one  emphasize  the  number 
and  variety  of  operations  that  may  be  done.  The  claims 
of  the  other  emphasize  its  simplicity  and  accuracy.  We 
have  thus  an  example  of  the  two  methods,  the  complicated 
and  the  obvious. 

The  Complicated  a.vd  Obvious  in  Machine  Tools 

Before  going  farther,  I  wish  to  say  that  I  have  no 
desire  to  pass  upon  the  final  results  achieved.  There 
are  upholders  of  both  types  of  machines,  and  I  hold  a 
brief  for  neither.  I  merely  use  it  as  an  illustration  of 
what  I  have  in  mind. 

One  machine  was  built  around  a  certain  operation. 
This  necessitated  for  other  operations  tools  that  were 
not  standard.  This  in  its  early  stages  led  to  considerable 
complication  and  delay  and  was  by  some  considered  a 
fatal  weakness  in  the  machine,  in  spite  of  its  excellent 
performance.  In  the  other  machine  this  operation  is 
done  by  an  obvious  simple  method,  and  many  have  used 
this  machine  because  of  its  simplicity,  contending  that 
a  simple  machine  in  the  end  was  the  best  and  that  a 
machine  was  not  better  because  it  was  complicated  enough 
to  do  a  multiplicity  of  operations. 

It  has  also  for  some  time  been  the  tendency  on  lathes 
to  go  to  the  extremes  of  complication  and  to  furnish  a 
multiplicity  of  feeds  (in  some  cases  as  many  as  64), 
and  the  advertisements  sent  out  by  the  lathe  manufac- 

turers have  emphasized  the  number  of  feeds  that  could 
be  procured.  In  my  estimation  the  average  buyer  was 
paying  more  than  he  should  in  order  that  the  machine 
might  satisfy  the  wants  of  possibly  10  per  cent,  of 
the  purchasers.  These  have  not  appealed  to  us,  and  the 
result  has  been  a  search  for  a  more  simple  machine, 
the  use  of  which  is  obvious.  Mechanics,  or  time  setters, 
capable  of  intelligently  choosing  feeds  and  speeds  or  using 
the  attachments  furnished  with  most  millers,  are  not 
plentiful,  nor  are  so  many  feeds  and  attachments  neces- 

sary. I  was  much  amused  on  visiting  the  factors'  of  one 
of  the  advocates  of  this  multiple-feed  proposition  to 
find  that  all  the  holes  in  the  feedbox  were  plugged  except 
three.  This  is  also  our  practice,  using  only  three  feeds — • 
these  three,  however,  varying  on  different  machines  for 
different  material. 

For  nearly  a  century  we  have  all  been  marking  a  gear 
tooth,  then  counting  the  teeth,  and  then  recounting  them, 
and  then  forgetting  whether  we  included  the  marked 
tooth  twice  or  not  at  all.  Then  someone  suggested  mark- 

ing the  space  and  counting  the  teeth,  which  at  least 
doubles  our  chance  of  being  correct.  The  comments  on  it 
in  the  colunms  of  the  American  Machinist  give  further 
proof  of  the  interest  the  obvious  method  excites. 

For  a  century  we  have  either  been  losing  parts  because 
cotter  pins  dropped  out,  or  we  have  sworn  because  we 



October  2G,  191G AMEEICAN    JIACHINIST 
715 

could  not  spread  it  after  it  was  iu  place;  but  the  idea 
of  a  self-opening  one  struck  no  one  until  recently,  and 
it  is  not  only  more  efficient  but  easier  to  manufacture. 

Another  example  of  doing  the  obvious  is  in  the  tying 
of  knots.  Every  knot  used  on  a  ship  is  made  the  easiest 
and  most  obvious  way  for  the  purpose  for  which  it  is 
intended,  and  yet  no  land-lubber  can  tie  a  .simple  knot, 
but  always  uses  a  much  more  complicated  one. 

As  in  all  cases,  the  rule  of  the  obvioiis  has  its  excep- 
tions— if  extremes  that  meet  can  be  termed  exceptions. 

For  instance,  it  took  many  years  for  a  wheelwright  to 
learn  that  the  obvious  way  to  prevent  a  wheel  from 
dishing  was  to  make  it  dished.  It  also  took  many  years  to 
find  out  that  the  best  way  to  keep  fence  wire  straight  is 
to  kink  it. 

The  evolution  of  most  inventions  has  been  from 

complication  to  simplicity.  This  same  tendency  is  apparent 
in  the  laws,  in  mechanics  and  elsewhere.  It  seems  to 
be  the  simple  things  of  life  that  escape  us,  and  when  we 

discover  them  we  usually  say,  "How  simple,  why  did  I 
not  think  of  that  before  ?" 

Even  broad-minded,  learned  men  are  not  exempt  from 
this  trait.  I  was  very  much  amused  in  reading  Munster- 

berg's  articles  on  p.sychological  tests  to  note  that  his 
apparatus  for  a  given  test  was  in  the  beginning  very 
complex,  and  how  it  was  gradually  simplified  and  made 
practical.  The  first  form  to  my  mind  showed  the  natural 
bent  of  his  mind,  the  final  result  was  that  of  analysis 
and  training. 

The  whole  structure  of  scientific  management  rests 
upon  analysis  and  a  recognition  of  the  obvious,  and  while 
it  has  been  carried  to  excess  in  many  cases  and  has 
different  schools  of  application,  it  stands  a  monument  to 
the  man  who  could  see  the  obvious.  On  the  other  hand, 
doing  the  obvious  thing  does  not  always  mean  doing 
that  which  seems  the  easiest  at  the  moment.  That  is 

exi^ediency,  and  doing  the  obvious  without  relation  to  the 
future.  Doing  it  once,  in  time  of  trouble,  may  do;  but 
doing  it  often  is  like  repeatedly  taking  money  from  the 
cash  drawer  with  the  idea  that  you  will  make  it  right 
some  time.  Expediency  is  counterfeit  ability  and  must 
be  practiced  with  extreme  care. 

iwy  WorR  in ^im  Ma^wainain 
Special  Correspondence 

SYNOPSIS — Operations  on  large  parts  of  sugar- 
mill  machinery,  including  irrigation  pumps,  hous- 

ing caps,  boxes  and  a  long  column. 

In  a  previous  article  on  the  plant  and  methods  of  the 
Honolulu  Iron  Works  Co.,  Honolulu,  Hawaii,  illustra- 

tions have  been  presented  of  heavy  sugar-mill  equipment 
constructed  by  this  concern.  Those  views  in  most  cases 
illustrated  the  machinery  in  process  of  erection  or  fully 
installed.  It  is  the  purpose  in  the  present  article  to 
show  some  of  the  big  individual  parts  as  actually  handled 
and  some  of  the  important  machinery  for  different 
operations. 

A  Big  Flywheel 

The  illustration  (Fig.  1)  shows  a  large  flywheel  of 
typical  design  and  proportions,  built  by  this  company  for 
Hawaiian  sugar  plantations.  This  wheel  is  shown  rest- 

ing upon  floor  blocks  and  supported  in  an  upright  posi- 
tion by  a  chain  slung  from  the  overhead  crane  serving 

the  main  bay  of  the  shop.  As  the  wheel  stands  upright 
the  top  of  its  rim  is  on  a  level  with  the  eraneways  and 
almost  in  contact  with  the  bottom  of  the  crane  itself. 

The  wheel  is  made  in  halves  with  four  arms  to  each 

section.  The  halves  are  secured  together  by  four  studs 
through  the  hub  with  nuts  on  each  end  and  with  heavy 
sidekeys  or  links  in  the  faces  of  the  rim. 

The  wheel  measures  18  ft.  in  diameter  and  weighs 
55,000  lb.  Such  flywheels  are  to  be  seen  in  plantation 
mills  about  the  Islands,  on  big  Corliss  engines  used  for 
driving  heavy  sets  of  cane-crushing  rolls. 

Another  important  piece  of  work  of  an  interesting 
nature,  because  of  its  size  and  the  character  of  opera- 

tions required  upon  it,  is  illustrated  by  Figs.  2  and  3. 

These  show  a  single-chamber  water  end  for  a  sugar  plan- 
tation irrigation  pump  having  a  capacity  of  twelve  million 

gallons  of  water  per  day.     This  big  casting  is  shown 

in  place  on  the  table  of  a  vertical  boring  and  turning 
mill,  the  cross-rail  of  which  has  been  lifted  to  a  point 
where  it  is  supported  by  struts  and  jack  screws  placed 
at  either  side,  as  clearly  shown  in  the  photograpli. 

The  casting  is  secured  to  the  table  of  the  mill  by 
chuck  jaws  at  the  base,  by  numerous  straps  around  the 
lower  flange  and  by  long  straps  entering  the  opening  at  the 
front  and  back.  At  the  extreme  height  to  which  the  cross- 
rail  and  tool  heads  have  been  adjusted  a  special  platform 
for  the  operator  is  made  necessary,  this  being  erected  at 
the  right-hand  side  of  the  mill,  where  the  workman  can 
conveniently  manipulate  the  crank  handles  and  hand- 
wheels. 

In  Fig.  3,  two  of  these  chambers  mounted  on  their  base 
are  shown  on  a  Niles  18-ft.  horizontal  boring  mill,  for 
boring  out  the  lower  openings  at  one  setting,  facing  the 
flanges  and  taking  other  cuts  of  similar  nature.  When 

in  position  on  the  floor-plate  of  this  machine  the  tops 
of  the  castings  are  fully  18  ft.  above  the  base,  and  the 
boring  and  other  operations  necessary  require  a  high 
degree  of  skill  upon  the  part  of  the  machinist  in  charge 
of  the  work. 

These  big  pumping  units  constitute  an  important  part 
of  the  mechanical  equipment  of  sugar  plantations,  where 
a  great  amount  of  irrigation  is  often  essential  for  the 
satisfactory  growth  of  sugar  cane.  In  some  cases  nearly 
a  hundred  million  gallons  of  water  are  pumped  every 
day  to  the  ditches,  which  irrigate  8,  10  or  possibly  12 
thousand  acres  of  growing  canc;  One  plantation  alone 
has  something  like  $850,000  invested  in  irrigation 

equipment. 
The  housings  for  sugar-cane  crushing  mills  are  heavy 

castings.  The  parts  that  carry  the  boxes  for  the  rolls 

are  planed  or  slotted  out  at  front,  back  and  top  to  re- 
ceive the  boxes,  which  are  planed  to  suit  their  seats. 

The  open  ends  of  these  housings  are  adapted  to  receive 
big,  heavily  designed  caps,  which  are  secured  in  place 
by  through  bolts  of  large  diameter.     These  caps,  placed 
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in  a  long  row  on  the  platen  of  the  planer,  are  planed 
up  a  number  at  a  time. 

Fig.  4  shows  a  group  of  work  of  this  kind  on  the  platen 
of  a  Bement  10-ft.  planer.  This  view  was  taken  from 
the  rear  of  the  planer  housings  and  shows  the  method 
of  locating  the  caps  in  a  row  and  clamping  them  down 

by  straps  at  the  end  and  by  shorter  straps  between  each 

pair  of  caps.  -  •  ■ 
Fig.  5  illustrates  a  pair  of  roll  boxes  in  a  fixture  on 

the  big  horizontal  boring  machine.  Here  there  are  two 
large  parallels  of  cored  section  on  the  bedplate  of  the 
machine  to  bring  the  fixture  to  a  convenient  height  for 

FIG.  1.    A  LARGE  FLYWHEEL.  USED  ON  HEAVY  SUGAR-MILL  MACHINERY 

PIG.  2.    SINGLE-CHAMBER  WATER  END  OP 
IRRIGATION  rUMP 

FIG.   3.    HORIZONTAL  BORING   OPERATION  ON 
IRRIG.\TION  PUMP 
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the  operations.  The  holding  fixture  consists  of  a  ribbed 
casting  planed  out  in  the  form  of  a  yoke  of  the  same 
dimensions  as  the  housings  whicli  will  later  receive  these 
boxes,  and  in  this  fixture  the  two  halves  of  the  box  are 
secured  in  the  same  relative  position  in  which  they  will 
afterward  be  placed  in  the  housings  of  the  sugar  mill. 

from  the  body  of  the  column,  are  faced  off  by  operating 

the  cross-slide  in  the  same  manner  as  a  perfectly  flat 
surface  would  be  finished.  The  top  of  the  column  has 
a  round  flange,  which  is  gripped  in  the  four  chuck  jaws 
to  secure  tlie  work  and  positively  drive  it  while  the 
lower  end  is  mounted  on  a  big  pipe  center,  as  shown. 

PIG.  4.     PLANING  A  STRING  OF  SUGAR-CANE 
CRUSHING-MILL  HOUSING  CAPS 

PIG.   5. BORING   ROLL-BEARING   BOXES   WITH   THE   AID  OP  AN 
UNUSUAL   FORM  OF   FIXTURE 

FIG.    6.    A    COLUMN-PACING    OPERATION 

It  will  be  noticed  that  the  tops  of  the  fixture  are  tied 
together  by  through  bolts.  The  two  halves  of  the  box 
being  bored  are  separated  about  1  in.  l)y  two  parallels 
so  that  when  they  are  erected  in  the  frame  of  the  crush- 

ing mill  they  will  be  adapted  to  receive  a  pair  of  shims, 
which  may  be  reduced  as  required  to  take  up  wear  be- 

tween the  roll  journals  and  their  bearings. 

Fig.  6  illustrates  a  characteristic  job  on  a  long  lathe — 
the  facing  of  the  ends  of  a  long  column.  This  column 
has  a  foot  in  tlie  form  of  a  cross  with  one  arm  removed. 

The   three   projecting  arms,   which   are   strongly   riblied 

A  number  of  sizes  of  spur  gears  are 

made,  the  teeth  of  which  are  ma- 
chined on  the  table  of  a  big  slotter. 

These  gears  are  in  various  diameters 
from,  say  3  ft.  to  13  ft.  or  more  and 
constitute  the  driving  train  for. various 
sets  of  cane-crushing  rolls.  The  gears 
are  of  very  coarse  pitch  and  usually  of 
broad  face.  The  vertical  slotter  in  this 

shop  is  often  found  to  be  the  only  ma- 
chine on  which  certain  work  can  be  sat- 

isfactorily handled,  just  as  is  the  case 

with  many  of  the  big  jobs  in  railroad  re- 
pair shops.  Frequently  the  shape  of  the 

casting  or  its  bulk  is  such  that  the 
planer,  no  matter  how  large  it  may  be, 
will  not  carry  between  the  uprights,  and 
when  the  limitation  as  to  planing  opera- 

tions is  not  due  to  the  capacity  be- 
tween housings,  there  are  frequently 

occasions  where  the  form  or  location 
of  the  surface  to  be  finished  does  not 

admit  of  using  a  planer  tool  thereon. 
In  sugar-mill  machinery  practice  the  slotter  is  a  tool  of 
marked  utility  and  of  many  possible  applications. 

Oxidization  and  Volatilization — If  100  lb.  of  ordinary  brass 
were  to  be  carefully  melted,  then  cooled  and  re-welghed,  it 
would  be  unlikely  that  more  than  98  lb.  of  material  would 
remain.  The  loss  is  occasioned  by  oxidization  and  volatiliza- 

tion. The  total  loss  in  handling.  Including  the  melting,  ranges 
from  3  to  7  per  cent.,  varying  with  the  nature  of  the  alloy, 
the  class  of  work  and  the  shop  practice.  The  cause  for  the 
melting  loss  will  be  found  in  the  difference  in  fusing  tem- 

peratures of  the  various  constituents  of  the  alloy.  The  melt- 
ins  point  of  copper  is  1,0S3  deg.  C,  while  that  of  tin  is  232 

deg.  C. — "Railway  Mechanical  Engineer."  - 
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in  Mantifacttirlnii 

By  Kg  beet  Mawson 

SYNOPSIS — In  this  article  are  shown  jigs  used 
in   machining   parts  of  textile   machinery.     The 
tool  used  on  the  cam  gear  is  fitted  with  an  index- 

ing device  to  obtain  the  correct  locations  for  the 

drill.     The  small  jic,  for  the  stop-lever  casting  is 
j^    made  with  a  cam  lever  that  not  only  holds  the 

'     part  to  be  drilled,  but  locates  it  with  one  motion. 
The  tools  are  giving  good  satisfaction  in  service 

i     and,  as  may  he  seen  by  referring  to  the  time  given, 
are  producing  parts  on  an  economical  basis. 

The  Jenckes  Knitting  Machine  Co.,  Pawtucket,  R.  I., 
manufactures  a  variety  of  machines  for  hosiery  making. 
This  article  deals  with  jigs  used  in  machining  some  of 
the  parts  of  these  machines.  The  tools  are  of  modern 
design  and  employ  many  features  of  interest.  In  their 
design  the  desire  has  been  to  facilitate  manufacture  by 

employing  thumb-screws  and  other  quick  fastening  de- 
vices, so  that  the  minimum  amount  of  time  is  required 

to  put  in  the  part  and  remove  it  from  the  jig. 
An  indexing  jig  of  interest  is  shown  in  Fig.  3.  It  is 

of  simple  construction  and  the  design  is  such  as  to  fur- 
nish a  rugged  mechanism  to  withstand  plenty  of  the  un- 

intentional abuse  which  such  a  jig  receives  in  the  ordinary shop. 

The  use  of  the  open  washer,  shown  in  Fig.  4,  is  of 
decided  advantage  where  quick  changing  of  the  work  is 
a  necessary  feature.  A  half  turn  of  the  nut  permits  this 
split  washer  to  be  slipped  off  of  the  bolt  and  the  work  to 
be  readily  removed. 

A  latch  cam  for  the  purpose  of  securing  work  in  a  jig 

is  illustrated  in  Fig.  6.  It  will  be  noted  that  this  con- 
struction furnishes  plenty  of  leverage  and  a  delicate  means 

of  adjustment  and  may  be  applied  with  considerableadvan- 
tage  to  a  number  of  pieces  of  work  similar  to  those  given. 

Fie.io 

JIGS    USED    IN    MACHINING    KNITTING-MACHINE    PARTS,  WITH  WORK  SHOWN  IN  POSITION 

FIGS.   2  AND  2-A 
Operation — Drilling  cam  gear.  Fig.  1.  The  casting  is  placed 

on  a  pin,  being  located  in  the  large  center  hole,  which  has 
been  previously  machined.  It  is  then  turned  around  on  the 
pin  to  a  stop  pin  for  location.  The  cover,  being  fastened 
down,  holds  the  casting  in  place.  Positions  for  the  drill-guide 
bushings  are  provided  with  the  index  pin  shown  at  the  lower 
part  of  the  tool. 

Holes  Machined — One  D-drill,  one  No.  31  and  four  holes 
drilled  for  12-24  threads. 

FIGS.   4  AND  4-A 

Operation — Drilling  ratchet-pawl  lever,  Fig.  3.  The  cast- 
ing is  placed  on  a  pin  fitting  into  a  previously  bored  hole  and 

swung  around  against  a  stop.  An  open  washer  and  nut  hold 
the  part  in  position. 

Holes  Machined — One  l^-in.,  one  No.  19  and  one  j^-in. 
drilled. 

FIGS.   6  AND  6-A 

Operation — Drilling  stop-lever  cushion.  Fig.   5.     The  round 
steel   pin   is  placed   in   the  jig,   resting  in   two  V-blocks.     The 

latch-cam    cover,    being    fastened    down,    holds    the    piece    in 
position. 

Holes  Machined — One  %-in.  drilled  to  a  stop  for  depth  from 
each  side  of  the  jig  and  one  U-ln.  drilled.  The  latter  hole 
partly  cuts  the  pin  in  two.  The  pin  is  then  removed  and 
sawn   apart,   making   two   elements. 

FIGS.   S  AND  8-A 
Operation — Drilling  splicing-thread  eye  slide.  Fig.  7.  The 

blanked  part  is  placed  in  the  jig,  being  located  against  stop 
pins.  The  cover,  fastened  down  with  the  thumb-screw,  holds 
tlie  part  in  position. 

Holes  Machined — One  hole  drilled  for  10-24  threads,  three 
No.  47  drilled  and  two  %-in.  drilled. 

FIGS.  10  AND  10-A 
Operation — Drilling  rack-pinion  shaft.  Fig.  9.  The  shaft, 

which  has  been  cut  to  length,  is  slid  in  the  jig  against  a  stop 
screw.  Two  clamps  operated  by  wing-nuts  hold  the  part  in 
position. 

Holes  Machined — One  No.  30  drilled  A  in.  deep  and  one 
hole  drilled   '/{.   in.  deep  to  suit  6-32  threads. 
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Tw©   UEatias^siS  Jag  Siiadl  FBSsftuflS'e 

By  AV.  Burr  Bennett 

The  accompanying  sketches  illustrate  two  unusual  but 
very  practical  Ijushings  for  jig  and  fixture  work.  In 
Fig.  1  is  shown  a  lock  for  slip  bushings.  It  is  quite 
an  improvement  over  the  ordinary  makeshifts  and  is  com- 

posed of  a  minimum  number  of  elements.  The  slip 
bushing  C  is  retained  in  the  usual  liner  bushing  A.  In 
the  head  of  the  slip  bushing  is  milled  a  notch  with  one 
side  straight  and  the  other  at  30  deg.  with  the  axis. 

TWO   UNUSUAL  JIG   BUSHINGS 

A  pack-hardened  stud  B  is  threaded  into  the  body  of  the 
jig  at  an  angle  of  30  deg.,  thus  registering  with  the 
notch  in  the  slip  bushing.  This  stud  not  only  keeps 
the  bushing  from  rotating  in  the  direction  of  the  arrow, 
but  because  of  its  angle  keeps  it  from  creeping  upward. 

In  Fig.  2  is  shown  a  bushing  that,  while  seldom  used, 
is  often  very  handy.  This  bushing  G,  which  is  in  reality 
a  screw  bushing,  is  provided  with  a  swivel  cup  //  and 
is  free  to  float  through  a  considerable  area,  so  as  to  align 
with  a  boss  on  the  work.  The  requirements  are  that  the 
hole  shall  be  concentric  with  the  boss  and  not  at  a  fixed 
distance  from  any  other  hole.  The  spring  E  serves  to 
retain  the  lower  plate  I  and  the  upper  plate  D  against 
the  body  of  the  jig  and  also  to  furnish  enough  initial 

friction  pressure  so  that  the  lower  plate  I  will  not  rotate 
when  the  bushing  G  is  screwed  down  on  the  work.  The 
washer  F   is   used  to   keep  the   spring  from  cramping. 

:^ 

T©   Fa-caEntlsitte   Ciraim©   Opes'Sitlioia 

By  W.  a.  Lailek 

In  our  erecting  shop  a  great  deal  of  material  is  moved 

from  one  place  to  another  Ijy  means  of  a  25-ton  crane, 
operated  from  an  overhead  box.  The  operator  complained 
a  number  of  times  that  accidents  nearly  happened  because 

he  could  not  distinctly  see  the  exact  position  of  the  crane 
hook  and  the  slings  and  links  that  were  placed  on  it. 
This  was  due  to  the  distance  and  the  angle  at  whicli  he 
observed  the  work,  together  with  the  fact  that  the  shop 
floor  and  the  material  thereon  were  about  the  same  color 
as  the  hook  itself. 

To  overcome  this  difficulty  we  mixed  up  a  very  thin 

grade  of  white  paint,  which  was  turned  over  to  the  oper- 
ator so  that,  whenever  necessary,  he  could  paint  the  hook 

white.  The  white  hook  stands  out  in  strong  contrast 

against  the  dark  background,  and  the  operator  reports 
a  vast  improvement  over  the  old  conditions. 

Csitases  ©f  MacMuaery  AccSdeimSs 
im.  G&Iif©rs^i^ 
By  L.  R.  W.  Allison 

During  a  twelve-months  period  in   California   5,421 

accidents  were  occasioned  by  classes  of  machinery  tabu- 

lated herewith,  out  of  a   total  of  62,211   accidents  oc- 
curring through  all  causes  in  various  branches  of  industry. 

The  State  Industrial    Accident  Commission  has  made  an 

accurate  and  thorough  study  of  the  specific  causes  of  the 

machinery  accidents  in  an  effort  to  devise  additional  rules 

and  protective  measures,  where  possible,  to  reduce  this 

total  of  mishaps.     The  results  of  this  research,  sum- 
marized here,  are  of  particular  interest : Total 

Cause  of  Accident  Number 
Air    Iiammers    and    riveters    and    aU    compressed-air 

engines  and  devices    '  * 
Backfires   of   motors   and   engines    when    cranking    or 

starting     .  •   •    \^\ 
Belts,  power  transmittmg,  main  and  secondary    6is 
Cliain    transmission       59 
Drills,  dies,  punches,  metal  stamps  and  presses    3^b 
Dynamos,  gas  or  internal-combustion  engines,  motors 

or    steam    engines    ** J 
Elevators,   platform,   including  skips  and  buckets....  ZiS Electric  fans,  motors,  etc    |J 
Emery   wheels       l*** 
Feed  rolls  of  all  classes,  including  mangles  and  body 

ironers    in    laundries    138 
Gears  and   cogs    ^° J 
Hoisting  apparatus  other  than  platform  elevators....  465 
Joiners,     edgers,     slicers,     stayers,     planers,     sanders, 

stickers    and    veneerers    1 '  2 
Pile  drivers,  rope  driversand  bulldozers    9 
Saws,   band   and    circular    '|1 
Setscrews        37 
Shafting  and  conveyors    l^J 
Shears,  cutters,  grinders  for  foodstuffs    95 
Shears,  cutters,  grinders  for  metal,  paper,  textiles,  etc.  106 Miscellaneous; 

Metals   and   machinery    *J? 
Mines    2o 
Oils       ' 
Printing  and  manufacturing  paper    16* 
Power  and  light    ' 
Textiles    108 

All    other   machines    247 
Objects  thrown  by  machinery,  as  boards  from  saws.  etc.  4( 
Pumps    ■  *j 
Machinery  without  mechanical  power    343 

Total          5.421 

Of  this  number  of  machinery'  accidents,  584  brought 

permanent  injuries,  while  in  the  total  volume  of  accident-^ 
in  all  lines  of  industry  1,292  reported  eases  resulted disastrously. 
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Mami^facMrlinig  m  Top  FHatte  for 

a  TypewrMer-=I 
By  Frank  A.  Stanley 

SYNOPSIS — The  operations  involved  in  machin- 
ing this  casting  include  profiling  the  top  and  bot- 
tom and  milling  the  type-guide  seat,  the  cutting 

of  28  slots  to  receive  the  type-bar  mechanism,  the 
index-drilling  of  holes  in  the  periphery,  etc.  Tools 
and  operations  are  illustrated  in  detail. 

One  of  the  most  important  members  of  the  typewriter 

manufactured  by  the  Noiseless  Typewriter  Co.,  Middle- 
town,  Conn.,  is  the  part  known  as  the  top  plate,  which  is 
a  gray-iron  casting  in  the  form  of  a  fan  opened  out  to  a 
little  greater  angle  than  90  deg.  and  having  in  its  upper 
surface  28  radially  disposed  slots  for  receiving  the  sliding 

The  top  plate  is  shown  clearly  in  Fig.  1,  where  enough 
dimensions  have  been  retained  to  give  an  idea  of  the 
general  proportions.  As  there  represented,  it  will  be  seen 
to  be  a  casting  a  little  less  than  12  in.  across  the  maximum 
width  and  having  a  maximum  depth  of  7  in.,  this  being 
the  radius  to  which  the  are  forming  the  outside  of  the 
casting  is  formed.  The  front  end  of  the  top  plate  is  faced 
at  an  angle  of  108  deg.,  and  the  extreme  point  is  cut  back 
to  a  depth  of  0.029  in.,  leaving  a  flat  surface  0.08  in.  wide. 
This  is  to  receive  the  type  guide,  described  in  previous 
articles,  which  is  designed  to  receive  the  type  body  and 
retain  it  absolutely  in  alignment  at  the  point  of  printing. 

The  type  bars  as  they  slide  to  and  fro  are  guided  side- 
wise  in  accurately  formed  notches  in  a  circular  comb, 
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FIG.  1.    TOP  PLATE  FOR  THE  NOISELESS  TYPEWRITER 

type  bars.  This  plate  is  attached  to  the  top  of  the  main 
frame  of  the  typewriter  and  has  on  its  under  surface 

an  accurately  machined  slot  or  guide  that  receives  the 
slide  or  tongue  on  what  is  known  as  the  center  tie,  which 
in  turn  carries  the  typewriter  carriage. 

This  center  tie,  with  its  carriage,  is  adjusted  toward 

and  away  from  the  front  of  the  macliine  by  the  indicator 

at  the  front,  to  allow  any  given  thickness  of  paper  to  be 

written  upon  or  for  any  number  of  sheets,  as  in  manifold- 
ing. The  top  plate  thus  not  only  serves  as  an  accurate 

retainer  and  guide  for  the  28  type  bars  with  their  printing 
characters,  but  also  carries  these  type  bars  at  all  times 

in  a  definite  relationship  to  the  center  tie  and  to  the 

printing  platen  mounted  upon  the  front  of  the  typewriter 
Larriage. 

these  openings  being  exactly  in  line  with  the  milled  slots 

in  the  top  plate,  wherein  are  mounted  the  supports  for  the 
toggle  mechanism  that  operates  the  type  bars.  As  they 

slide,  the  type  bars  rest  upon  a  hardened  and  ground  flat 
plate  in  the  form  of  a  segment,  which  is  attached  to  the 

surface  of  the  top  plate  at  A,  Fig.  1,  this  hardened  plate 
being  cut  away  to  leave  comparatively  narrow  bearing 
surfaces  quite  sufficient  to  support  the  bars  properly  and 
at  the  same  time  to  allow  them  to  float  freely  and  to  keep 

llie  plate  perfectly  clean  from  an  accumulation  of  dust  or 
other  foreign  substance. 

In  getting  this  top-plate  casting  ready  for  general 
machining  operations  the  first  important  process  is  to 

])lace  it  bottom  side  up  on  the  profiling  fixture  shown 
under  the  machine  in  Fig.  2.    Here  the  various  bosses  and 
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the  feet  upon  which  it  will  later  rest  on  the  frame  of  the 
typewriter  are  surfaced  to  a  definite  height,  and  the 
guiding  slot  to  fit  the  slide  on  the  center  tie  already 
referred  to  is  milled  out  with  a  cutter,  as  shown. 

The  construction  of  this  profiling  fixture  incorporates 
some  interesting  features  of  importance  to  the  tool 
designer  and  tool  maker.  It  should  be  noticed  that  the 
crosswise  guiding  slot  which  assures  a  definite  relationship 
between  the  top  plate  of  the  typewriter  and  the  center  tie 
with   its  platen   carriage  is  the  first  important  surface 

bottom  of  the  work,  is  clamped  by  a  tliumb-screw  bearing 
upon  a  shoe  plug,  the  inner  end  of  which  is  finished  at  an 
angle  to  correspond  with  the  sloping  notch  cut  in  the 
outer  face  of  the  spring  plunger.  This  angle  is  such  that 
it  will  not  tend  to  cause  the  plunger  to  be  further  lifted 
into  contact  with  the  bottom  of  the  work,  but  nevertheless 

will  prevent  the  plunger  from  being  pressed  downward 
under  the  cut. 

To  hold  the  work  down,  there  are  three  clamps  at  the 
top,  two  of  which  at  the  back  may  be  seen  at  HH,  of 

PIG.  2. PROFILING   THE   CROSS-GUIDE  SLOT  IN 
TYPEWRITER  TOP  PLATE 

FIG.    4. MILLING   THE   TOP   SURFACES   OF   THE 
TYPEWRITER  TOP  PLATE 

machined  in  order  that  this  slot  may  be  used  in  successive 
operations  as  a  locating  point  from  which  all  other  slots 
are  cut,  all  important  holes  jigged  and  all  other  surfaces 
of  consequence  fini.shed  accurately. 

Fig.  3  shows  the  work  in  place,  bottom  side  up,  just 
as  illustrated  in  Fig.  2,  and  brings  out  clearly  the  method 
of  locating  and  securing  the  casting  in  position  for  the 
profiling  cut.  When  placed  in  this  fixture,  the  top  plate 
to  be  profiled  rests  upon  three  fixed  supports  at  BBB  and 
is  pushed  back  against  hardened  stops  CC  to  locate  it 
from  the  front  wall  of  the  casting.  Its  position  sidewise 
or  centrally  in  relation  to  the  longitudinal  axis  of  the 
fixture  is  determined  by  the  two  jaws  DD,  which  are 
operated  in  unison  to  act  upon  opposite  sides  of  the 
casting  similarly  to  vise  jaws,  by  means  of  the  horizontal 
spindle  E,  which  acts  upon  the  two  jaws  uniformly  and, 
when  turned  back,  permits  the  compression  springs  at 
FF  to  throw  the  jaws  open  and  release  the  work  from 
their  grip. 

In  addition  to  the  three  fixed  supports  BBB  under  the 
casting  there  are  four  spring  plungers  at  GOGO,  which 
are  allowed  to  come  up  under  the  side  and  contact  with 
the  corners  and  center  of  the  work,  tlius  supporting  the 

-  latter  under  all  conditions.  A  detail  of  one  of  these 

plungers  is  shown  in  the  section  at  the  right-hand  side  of 
Fig.  3.  As  there  indicated,  it  will  be  seen  that  the 
plunfjer,  when  elevated  by  its  spring  into  contact  with  the 

slotted  form  so  as  to  slide  to  and  fro  easily  to  release  the 
ca.sting  and  be  again  moved  forward  over  the  fresh  piece 
of  work.  These  two  clamps  are  mounted  upon  springs  on 
studs,  with  a  rocker  washer  above  and  with  a  tluimb-screw 
at  the  back  to  elevate  the  rear  ends  when  the  front  ends 

are  to  be  forced  down  upon  the  top  plate  to  be  machined. 
This  arrangement  is  clearly  seen  in  the  end  elevation.  The 
clamp  /  in  front  is  quite  similar  in  its  action. 

Control  of  the  Profiling  Tool 

The  profiling  cutter,  which  not  only  serves  to  mill  off 
the  bosses  and  seats  on  the  casting,  but  also  to  cut  the 
important  guide  slot  to  fit  the  slide  on  the  center  tie 
already  referred  to,  is  controlled  in  its  lateral  position 
and  guided  by  means  of  the  taper  guide  pin  J  fitting  in 
the  slot  K  formed  by  two  hardened-steel  plates  attached 
to  the  profiler  fixture  casting.  This  feature  is  also  clearly 
shown  in  Fig.  3.  Tlie  taper  guide  pin  in  combination 
with  the  corresponding  taper  inner  surfaces  of  the  guide 
slot  may  be  adjusted  up  or  down  to  move  the  profiler 
fixture  bodily  to  right  or  left.  Thus  the  exact  desired 
position  of  the  important  guide  slot  in  the  top  plate  of 
the  machine  is  retained  at  all  times.  The  depth  of  the  slot 
cut  in  relation  to  the  tops  of  the  bosses  and  seats  is 
secured,  as  desired,  by  means  of  the  notches  in  the  stop 
bar  on  the  saddle  carrying  the  profiler  head. 

Upon  comparing  Fig.  3  carefully  with  the  fixture  in 
Fig.  2,  it  will  be  seen  that  there  are  a  few  slight  modifl- 
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cations  in  the  clamping  apparatus.  These  changes  in  no 
wise  afEcct  the  principle  of  the  tool,  but  have  been  adopted 
to  add  to  the  general  convenience  of  operations.  Thus  at 
X,  Fig.  3,  will  be  seen  a  bent  handle  in  place  of  the 
original  thumb-screw  to  elevate  the  rear  end  of  the  two 
back  clamping  straps,  thus  bringing  the  forward  end  down 
upon  the  work.  These  small  handles  carry  upon  their 
axes  where  they  pass  through  the  casting  a  small  eccentric 
portion  that  acts  to  lift  the  clamp  at  the  rear,  as  exjilained. 
Projecting  as  they  do  at  either  side  of  the  main  casting, 

For  this  purpose  two  peripheral  milling  cutters  arc 
used,  as  in  Fig.  4,  the  work  being  passed  directly  under 
them  as  if  it  were  a  rectilinear  job  instead  of  in  the 
form  of  an  arc.  The  surface  at  L,  Fig.  1,  is  known  as  the 

type-bar  seat,  while  the  surface  at  M  is  finished  prelim- 
inary to  the  cutting  of  the  28  slots  in  which  is  mounted 

the  mechanism  for  operating  the  type  bars  themselves.  A 
few  details  of  the  fixture  itself  may  be  of  interest. 

It  has  already  been  pointed  out  that  the  cross-slot  in 
the  bottom  of  the  fan-shaped  top-plate  casting  machined 

Section  X-Y 

FIG.  3.    DETAILS  OF  PROFILE  FIXTURE  USED  ON  TYPEWRITER  TOP  PLATE 

they  are  more  easily  reached  than  the  vertical  thumb- 
screws originally  used,  and  to  just  that  degree  are  more 

readily  operated  to  facilitate  the  removal  and  replacing 
of  work.  Similarly,  there  is  a  slight  change  in  the  clamp 
at  the  front  of  the  casting,  whereby  greater  facility  of 
operation  is  secured  with  corresponding  advantage  in 
the  matter  of  saving  time  and  bother  in  taking  work 
out  or  putting  fresh  castings  in  to  be  profiled. 

A  Milling  Operation 

Following  the  profiling  operation  in  Fig.  2,  the  top 
plate  is  turned  over.  While  held  on  the  fixture  shown  in 

Fig.  4,  the  two  arc-shaped  surfaces  at  L  and  M,  Fig.  1, 
are  machined  smoothly,  to  the  right  height  from  the  base 

of  the  casting  and  to  an  accurate  diil'erence  in  height  in relation  to  each  other. 

out  in  the  profiling  process  to  form  the  guide  to  fit  the 
t:lide  on  the  center  tie  is  later  used  in  all  important 
fixtures  as  a  locating  medium  for  the  work.  Eeferring  to 
Fig.  4,  it  will  be  seen  that  the  top  plate  to  be  machined 
is  here  put  in  place  in  the  fixture  with  the  pointed  end 
toward  the  operator,  the  work  being  right  side  up  and 
resting  upon  the  bosses  and  seats  machined  in  the  profiling 
operation  in  Fig.  2.  At  each  side  of  the  casting  there  is 
a  short  clamp  hook  to  project  over  the  edge  of  the  work 
and  having  at  its  rear  end  an  eccentric  lever  like  the 
ones  already  described,  consisting  of  a  bent  rod  with  a 
small  eccentric  portion  on  the  body  thereof.  When  this 
is  turned  up  quarter  way  at  the  rear  end  of  each  strap, 
it  lifts  the  rear  end  of  that  member  and  consequently 
draws  down  the  hooked  forward  end  upon  the  piece  of 
work  to  be  secured. 
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The  retaining  screws  that  pass  tliroiigh  slots  in  the 

clamping  strap  liave  spherical  surfaces  under  their  heads, 

bearing  against  similar  surfaces  in  the  slotted  openings 

of  the  strap,  so  that  the  latter  are  free  to  rock  up  and 

down  without  cramping  at  either  side  of  the  large  screw 

head.  Suitable  spring  plungers  are  incorporated  in  the 

fixture  immediately  under  the  portion  of  the  work  where 

the  cuts  are  to  be  taken,  and  the  handle  for  releasing 

these  plungers  and  allowing  them  to  spring  up  into  place 

and  then  clamping  them  are  clearly  shown  at  the  front 
of  the  fixture. 

Considering  now  the  cutters  themselves,  it  is  obvious 

that  it  is  an  easy  matter  to  retain  the  right  distance 

between  the  two  machined  surfaces  on  this  casting,  as 

established  by  the  cutter  diameters,  by  simply  grinding 

these  two  cutters  as  a  unit  on  a  common  arbor,  so  that 

whenever  one  cutter  is  sharpened  the  other  is  reduced 

correspondingly.  In  this  sense  they  may  be  treated  as  a 

single-form  cutter  of  two  different  body  diameters. 

Fig.  4  illustrates  further  the  general  arrangement  back 
of  the  fixture,  so  far  as  stops  are  concerned,  by  which  the 

top-plate  casting  to  be  milled  is  readily  supported  and 

secured  against  end  motion  in  either  direction. 

The  next  operation  is  illustrated  in  Fig.  5.    It  consists 

in  milling  the  quarter  circle  mentioned,  known  as  the 

type-plate  seat,  at  the  front  end  of  the  top  plate  to  which 
later  on  a  hardened-steel  plate  is  to  be  attached  and  then 

ground  dead  flat  in  position.    To  mill  this  surface  prelim- 
inary to  mounting  the  plate,  it  is  placed  on  the  fixture 

seen  in  Fig.  5  and  a  vertical  attachment  used  with  a  large 
inserted  face  cutter  for  the  surfacing 

process.     In  this  fixture  the  cross-slot 

milled    as    a    guiding    surface    under-       '       ̂ 
neath  the  top  plate  in  the  first  opera- 

tion, Fig.  2,  is  used  to  locate  the  top- 

plate  casting  accurately  upon  the  mill- 
ing fixture.   Referring  to  Fig.  6,  a  few 

deta:ils   of   this   fixture   are   given,   al- 
though the  general  construction  is  so 

clear  in  Fig.  5  a.s  to  make  unnecessary 
complete  detailed  line  drawings.  It  has, 
however,    been    thought    desirable    to 

reproduce  two  or  three  important  de- 
tails of  locating  and  clamping  features. 

Thus,  at  E,  Fig.  6,  will  be  seen  the 

guiding    tongue,    or    locating    device, 
which  is  split  longitudinally  to  allow  a 

slight  expansion  when  the  bent  operat- 
ing handle  is  moved  to  the  right.    This 

locating  device  fills  the  slot  milled  in 
the  easting,  and  the  slightest  degree  of  opening  due  to  the 

operation  of  the  handle  caiises  it  to  grip  the  piece  snugly 
from  the  inside  and  secure  it  for  position  laterally.    At 

the  same  time  the  pointed  inner  end  of  the  fan-shaped  top 
plate  is  pushed  up  against  a  stop  pin  at  F,  to  locate  the 
work  in  the  right  position  in  relation  to  the  back  and 
front  of  the  fixture.     Two  clamps  at  the  ends  of  the 

easting  hold  the  latter  down  upon  the  seat  underneath 
and  are  provided  with  eccentric  handles  at  the  rear  end, 

which  when  turned  up  one-quarter  way  throw  the  rear 
ends  of  the  clamps  upward  and  the  forward  ends  down  to 

grip  the  work  securely.     Compression  springs  under  the 
forward  ends  of  the  clamps  lift  them  free  the  moment  the 
eccentric  handles  are  turned  backward,  so  that  there  is  no 

loss  of  time  in  the  operation. 

It  will  be  noticed  that  the  undersides  of  the  large  heads 

of  the  screws  are  finished  to  spherical  form  and  rest  upon 

seats  of  corresponding  contour  formed  in  the  upper  faces 

of  the  clamps.  This  enables  a  perfectly  free  rocking 

motion  to  be  obtained  without  clamping  the  gtraps  in 

FIG.   5.     MILLING  TYPE-PLATE   SEAT   ON  TOP   PLATE 

■ll'Kad. 

f^K 

Drill  Bod 

■F 

'   J.   

£7 

^  ir  ̂ 
o 

o 

It 

SaaeSkxk 
Coff-mlledSfeeJ      . 

{Harden  and  OrinaJ 

UKOfingDamx 

rik'>\  rilt^ 

?,IOxX  I   i  L Filisterhead'  LI Screws       V_J ^ 

Ccatlroh   — ' 

'i' 
MACHINESTEEL 

(Case  Harvfen) 

3ir:  i  — 

^ 

E 

-JT 

MCHINE  sna.  (Ctae  Harden) 

FIG.  6.    MILLING  FIXTURE 

either  direction.  These  features  are  well  brought  out  in 

the  general  view,  Fig.  5,  which  also  shows  the  knurled- 
head  screw  at  the  front,  which  is  placed  in  a  swinging 

strap  and  is  adapted  to  be  run  in  against  the  front  wall 
of  the  shafting  to  press  the  latter  against  the  stop  pin  at 
the  rear  end. 

It  will  be  seen  that  the  eccentric  operating  devices  are 

simple  affairs,  being  bent  round  to  right  angles  to  provide 

a  short  handle,  the  body  of  the  eccentric  being  dropped 

into  an  open  slot  cut  in  the  tops  of  the  lugs  at  either  end 

of  the  fixture.  This  lug  enables  the  device  to  be  assembled 

readily  and  at  no  great  cost  for  preliminary  machining 

operations. 

{To  he  concluded) 
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Tlhie  Fissedl  Base  siiacd  IFairasiil 

SYNOPSIS — The  fixed  base  is  attached  to  the 
butt  end  of  the  barrel  and  becomes  an  integral 
part  of  it.  The  operations  on  the  fixed  base  are 
described,  as  are  also  the  concluding  operations 
on  the  barrel  group. 

The  fixed  base,  details  of  which  are  shown  in  Fig.  157, 

is  a  drop  forging  of  Class  D  steel,  the  stock  being  sup- 
plied in  round  bars  of  1.4  in.  These  are  forged  singly 

and  also  machined  singly  with  a  few  notable  exceptions, 
in  which  some  fixtures  are  made  double  for  holding  two 
bases  at  one  setting.  As  with  the  fixed  stud,  the  hole  is 
bored  and  reamed,  and  nicely  fitting  mandrels  are  used 

•Copyright,  1916,  Hill  Publishing  Co. 

I  I     MHliF 

OPERATION  A.    FORGING  FROM  BAR  AND  HOT-TRIMMING 

Transformation — Fig.     158.       Number     of     Operators — One.. 
Description  of  Operation — Forging  from  bar.     Apparatus  and 
Kquipment   Used — 1,000-lb.   Billings   &   Spencer   drop   hammer. 
Gages — Fig.  159.     Production — 80  per  hr. 
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FORCED  STEEL. 

8R0IVN  AFTER  ASSEMBLING 

ON  BARREL 

FIG.    157. DETAILS  AND  WORKING  LIMITS  OF  THE 
FIXED  BASE 
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FIG.  162 

OPERATION  1.  STRADDLE-MILLING  BOTH  ENDS 

Transformation — Fig.  160.  Macliine  Used — Pratt  &  Whit- 
ney Lincoln  type  belt-drive  mill.  Fig.  161.  Number  of  Ma- 

chines per  Operator — Two.  Worl<-HoldinK  Devices — Work 
held  in  grooved-jaw  vise.  Figs.  161  and  162.  Tool-Holding 
Devices — Cutters  held  on  standard  arbor.  Fig.  161.  Cutting 
Tools — 6-in.  facing  mills,  Fig.  163.  Number  of  Cuts — Two. 
Cut  Data — Feed,  %  in.  per  min. ;  speed.  60  r.p.m.  Coolant — 
Cutting  oil  put  on  with  brush.  Average  Life  of  Tool  Between 
Grindings — 500  pieces.  Gages — Length,  Fig.  164.  Production— 
200  per  day.  Note — Fixed  bases  are  handled  in  boxes  that 
hold  50  each. 
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OPERATION    2 

for  locating  and  supporting  the  work  in  many  of  the 

milling  operations.     The  sequence  of  operations  follows: 

A.  Forging  from  bar  and  hot-trimming 
1.  Straddle-milling  both  ends 
2.  Drilling  large  end  of  bore 
5.  Drilling  small  end  of  bore 
8.  Squaring  front  end 
6.  Reaming  bore  and  squaring  end  of  base 
9.  Milling  both  sides  lengthwise 
9'^.  Burring  and  filing  to  finish  width 

10.       Milling  entire  top  surface  of  base  crosswise 
10 Vi.  Burring  operation   10 
12.  Hollow-milling  pivot  stud 
12^4.  Burring  operation  12 
13.  Graduating  zero   windage    points 
14.  Profiling  rear  lug  for  seat  of  rear  end  of  movable  base 
15.  Shaving  for  windage  screw 
15%.  Burring  operation   15 
16.  Milling   outside   of  walls  of  base 
19.  Squaring  and  counterboring  front  end  of  base  for  hand- 

guard  tenon 
20.  Shaving  upper  and  undercut  circles  on  rear  lug 
21.  Filing  movable  base  seat 
22.  Polishing  and  cornering 
25.       Milling  bevel  seats  for  windage  screw 

OPERATION  2.    DRILLING  LARGE  END  OF  BORE 

Transformation — Fig.  165.  Machine  Used — Barnes  Manu- 
facturing Co.  20-ln.  gang  drill.  Number  of  Machines  per 

Operator — Four.  Work-Holding  Devices — Work  held  in  up- 
right stand  fixture.  Figs.  166  and  167.  Tool-Holding  Devices — 

Taper  collet.  Cutting  Tools — High-speed  twist  drill.  Number 
of  Cuts — One.  Cut  Data — Speed,  180  r.p.m.;  feed,  %  in.  per 
mln.  Coolant — Compound;  %-in.  stream.  Average  Life  of 
Tool  Between  Grindings — 20  to  30  pieces.  Gages — Depth,  Fig. 
168.     Production — 70  per  hr. 

OPERATION  5.    DRILLING  SMALL  END  OF  BORE 

Transformation — Fig.  169.  Machine  Used — Pratt  &  W  nit- 
ney  upright  drilling  machine.  Number  of  Operators  per  Ma- 

chine— One.  Work-Holding  Devices — Work  set  into  plate 
using  lug  for  stop,  Fig.  170.  Tool-Holding  Devices — Drill  on 
taper  shank.  Cutting  Tools — High-speed  drill,  for  0.956-in. 
hole.  Cut  Data — Speed,  160  r.p.m.;  %-in.  feed.  Coolant — 
Cutting  oil;  %-in.  stream.  Average  Life  of  Tool  Between 
Grindings — 50  pieces.  Gages — Plug,  Fig.  171.  Production — 
25  per  hr. 

OPERATIONS    6    AND    8.    REAMING    AND    SQUARING 

Transformation — Fig.  172.  Machine  Used — Pratt  &  Whit- 
ney upright  drilling  machine.  Number  of  Operators  per 

Machine — One.  Work-Holding  Devices — Work  held  in  holder; 
this  goes  in  fixture.  Fig.  173.  Tool-Holding  Devices — Taper- 
shank  socket.  Cutting  Tools — Step  reamer  for  both  diameters- 
facing  cutter  on  reamer.  Fig.  174.  Cut  Data — Speed.  160 
r.p.m.;  feed,  about  l'/4  In.  per  mln.  Coolant — Cutting  oil;  14- 
In.  stream.  Average  Life  of  Tool  Between  Grindings — About 
10  pieces.  Gages — Plug  and  length.  Fig.  175.  Production — 
25  per  hr. 

OPERATION    9.    MILLING    BOTH    SIDES    LENGTHWISE 

Transformation — Fig.  176.  Machine  Used — Pratt  &  Whit- 
ney Lincoln    type  belt-drive   miller.      Number  of  Machines  per 
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ture  mandrels  fitting  holes  In  bore  and  clamping  at  ends. 
Figs.  177  and  178.  Tool-Holding  Devices — Cutters  held  on 
standard  arbor.  Cutting  Tools — Two  sets  of  forming  cutters. 
Fig.  179.  Number  of  Cuts — Two.  Cut  Data — Speed,  60  r.p.m.; 
feed,  %  In.  per  mln.  Coolant — Compound.  Average  Life  of 
Tool  Between  Grindings— 1,000  pieces.  Gages— Thickness  of 
barrel,  location  of  shoulders,  length  and  contour.  Fig.  ISO; 
gage  180-A  indicates  location  of  shoulder  and  lugs  on  top  of 
base  and  also  shows  contour  of  outsiJe  of  base;  ISO-B  ̂ ages 
the  bevel  beside  the  lugs  and  above  lightening  cuts.  Pro- dlictinn^2rt   ner  hr. 
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The  operation  of  browning  the  rifle  barrels  is  of  con- 
Biderable  interest,  inasmuch  as  the  subject  has  never  been 
fully  described  and  the  mixing  of  the  solution  has  been 
considered  more  or  less  of  a  mystery.  This  operation  is 
known  as  No.  47  and  will  be  described  now,  although 
actually  a  final  operation. 

The  barrels  come  to  the  browning  department  packed 
in  boxes  of  40  each.    They  are  held  from  touching  each 

then  carefully  skimmed  from  the  top  of  the  water  in  the 
tank,  shown  at  A,  Fig.  341.  Should  any  pitch  remain  in 
the  plug  and  exude  on  any  part  of  the  barrel,  it  prevents 
the  browning  solution  from  acting  at  that  point.  After 
the  plugs  are  firmly  dried,  they  are  driven  into  the  barrel 
so  as  to  prevent  either  the  water  or  the  browning  solution 
from  coming  in  contact  with  the  bore.  The  barrels  are 
boiled  from  10  to  15  min.  and  then  placed  in  tanks  of 

OPERATION  91^.    MILLING  TO  FINISH  WIDTH 

Transformation— Fig.  181.  Machine  Used— Pratt  &  Whitney  Lincoln  type  miller,  belt  drive.  Number  of  Operators  per Machine— One.  Work-Holcling  Devices— Work  held  in  vise  clamping  on  ends.  Fig.  1S2.  Tool-Holding  Devices— Standard arbor.  Cutting  Tools— Two  sets  of  side-milling  cutters,  3  in.  in  diameter.  Number  of  Cuts— Two.  Cut  Data— Peed.  1  in.; 
speed,  70  r.p.m.  Coolant — Compound;  H -in.  stream.  Average  Life  of  Tool  Between  Grindings — 1,000  pieces.  Gages— Width, Fig.  183.     Production — 25  per  hr. 

other  by  suitable  separators,  the  boxes  holding  five  layers 
of  eight  barrels  each,  as  shown  in  Fig.  340. 

The  first  operation  after  removal  from  these  boxes  is 
to  coat  the  inside  of  the  barrel  with  a  mineral  lubricant 

known  as  "Cosmoline,"  which  is  applied  with  a  brush. 
This  coating  prevents  any  rusting  action  by  the  brown- 

ing .solution,  should  any  of  it  leak  past  the  plugs  that  are 
driven  into  each  end  of  the  barrel. 

These  plugs  are  made  of  soft  white  pine  and  should  be 
free  from  pitch  or  resin.  They  are  turned  with  the  de- 

vice shown  in  Fig.  243,  and  to  insure  the  absence  of  pitch 
they  are  placed  in  wire  ba.skets  and  submerged  in  boil- 

ing water  for  about  10  min.    The  pitch  is  boiled  out  and 

lime  water,  as  in  Fig.  241.  This  treatment  removes  all 
traces  of  grease  and  leaves  the  barrels  clean  for  the  action 
of  the  browning  solution.  As  soon  as  the  barrels  are  cool 

enough  to  be  handled,  the  lime  is  brushed  and  wiped  ofl", 
the  barrels  being  held  by  the  plugs,  to  avoid  contact  with 
the  hands. 

Bhowning  Solution 

Before  making  up  the  browning  solution  proper,  it  is 
necessary  to  prepare  what  is  known  as  a  tincture  of  steel, 
which  forms  an  important  ingredient  of  the  browning 

solution.  To  make  the  tincture  of  steel,  put  3  lb.  of  car- 
bonate of  iron  in  a  stone  jar  and  add  3  qt.  of  muriatic 
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OPERATION      10 

OPERATION   10.    MILLING    ENTIRE    TOP   SURFACE    OP  BASE  CROSSWISE 

Transformation — Fig.  184.  Machine  Used — Pratt  &  Whitney  Lincoln  type  belt-drive  miller.  Number  of  Machines  per 
Operator — Two.  Worlt-Holding  Devices — Worlt  held  on  arbors  in  Jaws  of  vise.  Figs.  185  and  186;  mandrel  A  is  forced 
against  the  adjustable  stops  B  by  the  finger  C;  see  Fig.  186.  for  details.  Tool-Holding  Devices — Cutters  held  on  standard 
arbor.  Cutting  Tools — Two  sets  of  forming  cutters;  one  shown  in  Fig.  1S7.  Number  of  Cuts — Two.  Cut  Data — Speed, 
60  r.p.m. ;  feed,  %  in.  Coolant — Cutting  oil  applied  with  hand  brush.  Average  Life  of  Tool  Between  Grindings — 1.000  pieces. 
Gages — Fig.  188;  A,  front  and  rear  guides;  B,  height  of  seat;  C,  height  of  seat  at  three  points  measured  by  straight-edge 
across  the   buttons  shown.     Production— 25   per   hr. 

FIG.  191 
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FIG.  190 
OPERATION    IE 
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OPERATION    10^.    BURRING    OPERATION    10 

Number  of  Operators — One.  Description  of  Operation — 
Filing  burrs  off  side  after  operation  10.  Apparatus  and  Equip- 

ment Used — File  and  scraper.  Gages — None.  Production — 
About  150  per  hr. 

OPERATION  12.    HOLLOW-MILLING   PIVOT  STUD 

Transformation — Fig.  189.  Machine  Used — Pratt  &  Whit- 
ney four-spindle  upright  drilling  machine.  Number  of  Oper- 

ators per  Machine — One.     Work-Holding  Devices — Work  held 

in  Jig,  Figs.  190  and  191.  Tool-Holding  Devices — Taper  shank 
in  spindle  of  machine.  Cutting  Tools — Hollow  mill.  Number 
of  Cuts — Two.  Cut  Data — Speed,  70  r.p.m.:  hand  feed.  Coolant 
— Cutting  oil.  Average  Life  of  Tool  Between  Grindings — 
About  500  pieces.  Gages — Ring,  Fig.  192,  for  diameter  and 
location.     Production — 35  per  hr. 

OPERATION  12%.    BURRING  OPERATION  12 
Number    of    Operators — One.      De.-seriptlon    of    Operation — 

Filing  burrs  off  stud.     Apparatus  and   Equipment   Used — File 
or  scraper.     Gages — None.     Production — .\bout  300  per  hr. 
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acid.  Let  this  mixture  stand  (stirring  it  occasionally) 

until  the  acid  "cuts,"  or  takes  up,  all  of  the  iron  that  it 
will.  After  the  muriatic  acid  becomes  saturated  with  the 

carbonate  of  iron,  pour  the  acid  off  carefully  into  a  glass 

o:; 

~r   r    jj| 

demijohn,  being  careful  that  none  of  the  remaining  sedi- 
ment goes  with  it.  Add  9  qt.  of  grain  alcohol.  This 

completes  the  tincture  of  steel. 
For  making  the  browning  solution  proper,  take  6  oz, 

of  this  tincture  of  steel,  6  oz.  sweet  spirits  of  niter,  1  oz. 
nitric  acid,  i/^  oz.  sulphate  of  copper,  1  oz.  corrosive 
sublimate,  2  qt.  soft  water.  Mix  them  in  a  glass-stoppered 
bottle,  to  prevent  evaporation.  Let  the  solution  stand  for 
24  hr.,  if  possible,  although  it  can  be  used  immediately, 
but  does  not  give  as  good  results. 

The  browning  solution  is  applied  with  a  sponge,  as 
previously  mentioned.  This  method  is  found  much  more 
satisfactory  than  the  dipping  process.  After  the  barrel 
is  entirely  covered,  it  is  placed  in  a  rack.  Fig.  242.  When 
the  rack  is  full,  it  is  rolled  into  a  steaming  cabinet  at  the 
end  of  the  browning  room.  Here  it  is  subjected  to  a 
steam  bath  for  about  1  hr.  The  length  of  time  depends 
largely  upon  the  condition  of  the  atmosphere,  as  in  humid 
weather  a  much  shorter  exposure  is  required.  This  steam 
bath  forms  a  coating  of  red  oxide,  or  rust,  all  over  the 
barrel,  which  should  not  remain  too  long  in  the  steam 
cabinet,  or  a  surplus  coat  of  oxide  will  be  formed  and 
have  to  be  brushed  off. 

When  the  barrels  are  properly  rusted,  they  are  boiled 
in  clear  hot  water  for  about  5  min.  in  the  tank.  Fig.  241. 
This  "sets"  the  rust  and  turns  the  barrels  a  dull  black. 

They  are  next  brushed  with  fine  wire,  or  "card,"  wheels 
to  get  a  smooth  surface.  The  brushing  also  polishes  the 
barrels  and  prepares  them  for  the  next  coating  of  the 
browning  solution.  These  operations  are  repeated  until 
the  barrel  has  been  through  the  process  three  times. 
When  the  barrel  is  finally  brushed  and  polished,  it  has  a 
fine  surface  and  a  coating  that  will  stand  considerable 
wear.  The  plugs  are  then  pulled  out  from  each  end,  and 
the  barrel  is  oiled  on  the  outside,  completing  the  work 
on  the  barrel  until  it  is  brought  out  for  assembling. 
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OPERATION  13.  GRADUATING  ZERO  WINDAGE  POINTS 
Transformation — FIr.  193.  Machine  Used — Snow,  Brooks  & 

Co.  trimmlnK  press.  Number  of  Operators  per  Machine — One. 
Punches  and  Punch  Holders — Stamping  punch,  round  shank. 
Work  Holders — Cast-iron  fixture  with  lufr,  pin  and  stock  to 
hold  base  and  locate  face  for  stampinK,  Figs.  194  and  195. 
Average  Ijife  of  Punches  and  Dies — 75,000  pieces.  Lubricant — 
None.     Gages — Fig.    196.     Production — 350   per   hr. 

OPERATION  14.  PROFILING  REAR  LUG  FOR  SEAT  OF 
REAR  END  OF  MOVABLE  BASE 

Transformation — Fig.  197.  Machine  Used — Pratt  &  Whit- 
ney profiler.  Number  of  Operators  per  Machine — One.  Work- 

Holding  Devices — Clamping  fixture.  Figs.  198  and  200,  using 
mandrel;  machining  diagram.  Fig.  199.  Tool-Holding  Devices 
— Taper  shank.  Cutting  Tools — One  A-in.  slitting  cutter;  one 
side  and  bottom  mill,  high-speed  steel.  Fig.  201.     Cut  Data — 
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Speed,  900  r.p.m.;  hand  feed.  Coolant — Compound;  two  ̂ 4-in. 
streams.  Average  Life  of  Tool  Between  GrindiiiEjs — About  l.'iO 
to  200  pieces.  Gages — Fig.  202,  also  used  in  operation  20. 
Production — 50  per  hr. 
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At  the  muzzle  end  where  the  plugs  swell  out  around  the 
bore,  a  ring  of  bright  metal  will  appear.  This  is  treated 
by  brushing  a  coating  of  copperas,  or  blue  vitriol,  over  the 
bright  ring  and  following  with  a  coating  of  sulphide  of 
ammonia.  This  treatment  oxidizes  the  copper  and  turns  it 

to  approximately  the  same  color  as  that  left  by  the  brown- 
ing solution.    The  end  of  the  muzzle  is  thus  left  all  black, 

preventing  the  reflection  of  light,  which  is  so  dangerous 
in  modern  warfare. 

The  operations  on  the  fixed  base  may  be  said  to  act 
as  an  introduction  to  the  operations  performed  on  the 
receiver,  which  will  be  described  in  ensuing  articles. 
While  there  is  no  comparison  in  complexity  of  operations 
between  these  two  parts,  they  are  handled  in  a  similar 
way  largely  by  milling,  drilling  and  shaving  operations. 
Profile  milling  does  not  enter  widely  into  the  manufac- 

ture of  the  fixed  base,  whereas  profile  operations  are  fre- 
quent upon  the  receiver.  Both  of  these  parts  originate 

as  drop  forgings,  and  the  work  done  upon  each  is  such 
as  to  leave  a  mere  shell  of  metal  when  finished. 

OPERATION  15.  SHAVING  FOR  WINDAGE  SCREW 
Transformation — Fig.  203.  Machine  Used — Bement  &  Miles 

Co.  crank  press.  Number  of  Operators  per  Machine — One. 
Punches  and  Punch  Holders — Special  punch.  Fig.  206.  Work 
Holders — Special  fixture.  Figs.  204  and  205.  Average  Life  of 
Punches  and  Dies — 60  pieces  for  each  grinding.  Lubricant — 
Cutting  oil;  V^-in.  stream.  Gages — Width  and  length,  Fig.  207. 
Production — 60  per  hr. 

OPERATION    15>^.    BURRING    OPERATION    15 
Number    of    Operators — One.      Description    of    Operation — 

Removing  burrs  from  bottom  of  cut,  operation  15.     Apparatus 
and    Equipment   Used — File  and   scraper.     Gages — None.      Pro- 

duction— 300   per  hr. 
OPERATION  16.  MILLING  OUTSIDE  OF  WALLS  OF  BASE 

Transformation — Fig.  208.  Machine  Used— Pratt  &  Whit- 
ney Lincoln  type  belt-drive  miller.  Number  of  Operators  per 

Machine — Two.  Work-Holding  Devices — Work  held  In  vise 
fixture  similar  to  Fig.  182.  Tool-Holding  Devices — Cutters 
held  on  standard  arbor.  Cutting  Tools — Milling  cutter.  Fig. 
209.  Number  of  Cuts — Two.  Cut  Data — 1-in.  feed;  speed,  90 
r.p.m.  Coolant — Compound;  two  ̂ -in.  streams.  Average  Life 
of  Tool  Between  Grindings — 1,000  to  1,500  pieces.  Gages — 
Depth,  Fig.  210.     Production — 25  per  hr. 

OPERATION  19.    SQUARING  AND  COUNTERBORING  FRONT 
END   OF   BASE   FOR   HAND-GUARD   TENON 

Transformation — Fig.  211.  Machine  Used — Pratt  &  Whit- 
ney hand  screw  machine.  Number  of  Operators  per  Machine — 

One.  Work-Holding  Devices — Work  held  on  pin,  which  acts 
as  a  stop.  Fig.  212.  Tool-Holding  Devices — Tool  held  in  turret 
of  machine.  Cutting  Tools — Counterbore  and  facing  mill 
combined  with  pilot.  Cut  Data — Speed,  250  r.p.m.;  hand  feed. 
Coolant — Compound.  Average  Life  of  Tool  Between  Grind- 

ings— 500  pieces.  Gages- — Plug,  Fig.  213.  Production — 85 

per  hr. OPERATION    20.    SHAVING   UPPER   AND   UNDERCUT 
CIRCLES  ON  REAR  LUG 

Transformation — Fig.  214.  Number  of  Operators — One. 
Description  of  Operation — Shaving  burrs  and  sizing  up.  Ap- 

paratus and  Equipment  Used — Plug  base  held  in  vise  and  hand 
shaving  tool,  Figs.  215  and  216.  Gages — Fig.  217.  Production — 75   per   hr. 

ojg- 

■£.ii'i'—-^--m"-4' 
no.  206 

^ror  Center 
OPERATION      15 

no.  £07 
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It  will  be  noted  by  inspection  of  some  of  the  milling  Drill  jigs  of  marked  simplicity  characterize  many  of 
operations  that  the  full  cutting  capacity  of  the  miller  the  operations  on  the  fixed  base  and  also  on  the  receiver, 
is   utilized.     Duplex  fixtures   are   to   be   seen   on   most  For  example,  the  two  jigs  used  in  drilling  the  lonori- 
of  the  millers.     For  example,   in  operation   91/^,  mill-  tudinal  hole  through  the  fixed  base  shown  in  Figs.  166 
ing  to  finish  width,  Fig.  182  shows  two  of  the  pieces  and  170  could  scarcely  be  of  simpler  or  better  design.   A 

^j^niis  rtf-^^ff^^   all     •-« 

"5 

TOOL  STEEL 

OPERATION       20 

FIG. an 

FIG.  240 

being  side-milled  at  a  time.  The  same  thing  is  also 
seen  in  operation  10,  as  shown  in  Fig.  185,  where  the 
entire  top  surfaces  of  two  fixed  bases  are  milled  cross- 

wise at  one  time.  This  scheme  gives  double  production 
from  an  ordinary  miller  which  is  too  often  worked  far 
below  its  capacity  measured  by  the  ability  to  carry  a 
reasonable  cut  without  overtaxing  the  cutters. 

FIG.  241 FIG.  242 

simple  reaming  fixture  is  shown  in  Fig.  173.  This, 
swinging  in  the  block  supports,  permits  of  self-align- 

ment of  the  work  and  insures  that  the  reamer  will  cut 
evenly  all  around. 

Machine  and  hand  shaving  operations  are  both  repre- 
sented on  the  fixed  ba.se.  The  former  is  perfonned  on  a 

crank  press,  as  shown  in  Fig.  204;  the  latter  is  per- 
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formed  with  a  hand  shaving  tool  shown  in  Figs.  215 
nnd  216.  It  will  be  noted  that  this  hand  tool  while  of 

simple  construction  performs  an  operation  that  would  be 

diflBciilt  to  complete  on  a  machine,  and  its  use  is  possi- 

Sometimes  an  unusual  operation  is  encountered  which 
is  difficult  to  perform  on  a  standard  machine  tool  and 
also  inconvenient  to  perform  by  hand.  One  such  is  the 
milling  of  the  bevel  seat  for  the  windage  screw.     This 

flG.ZIO 
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FIG.  223 

OPERATION    25 

OPERATION  21.  PILING  MOVABLE  BASE  SEAT  AND  PIVOT 

Transformation — Fig.  218.  Number  of  Operators — One. 
Description  of  Operation — Burring  stud  and  filing  base  seat. 
Apparatus  and  Equipment  Used — Hand  hollow  mill  and  also 
hollow  cone  file,  Fig.  219;  6-in.  pillar  file.  Gages — Straight- 

edge.    Production — 25  per  hr. 
OPERATION    22.    POLISHING    AND    CORNERING 

Number    of    Operators — One.      Description    of    Operation — 
Rounding  corners  on  front  end  of  lug.     Apparatus  and  Equip- 

ment  Used — Small    polishing    wheel.      Gages — None.      Produc- 
tion— 20  per  hr. 

OPERATION  25.    MILLING  BEVEL  SEATS   FOR   WINDAGE 

SCREW 

Transformation — Fig.  220.  Machine  Used — Special  machine 
built  at  arsenal.  Fig.  221.  Number  of  Operators  per  Machine — 
One.  Work-Holding  Devices — Work  clamped  to  fixture  using 
lugs  at  top  of  base  for  guides.  Tool-Holding  Devices — Tool 
held  by  taper  shank  in  spindle  of  machine.  Cutting  Tools — 
Two  angle  cutters,  Fig.  222.  Number  of  Cuts — Two.  Cut 
Data — Speed.  200  r.p.m.;  hand  feed.  Coolant — Cutting  oil;  I'j - 
in.  stream.  Average  Life  of  Tool  Between  Grindings — 1,000 
pieces.     Gages — Fig.   223.     Production — 45  or  50   per  hr. 

bly  an  illustration  of  the  fact  that  hand  operations  are 
under  certain  conditions  the  most  efficient  way  of  ma- 

chining work,  a  point  that  is  not  always  realized  in  the 

natural  effort  to  do  everything  "by  machine." 

is  shown  in  operation  25,  a  special  machine  having  been 
designed  and  built  at  tlie  arsenal  to  take  care  of  this 

particular  operation.  Fig.  221  shows  this  machine  in  per- 
spective and  also  in  horizontal  and  vertical  projection. 
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Some  of  the  fixtures  made  at  the  Springfield  arsenal 
are  of  necessity  elaljorate  in  design  and  approach  special 
tools  in  complexity.  It  is  hard  to  draw  the  line  in  some 
instances  between  a  special  tool  and  a  complicated  fixture 
and  to  say  under  which  heatling  the  apparatus  should  be 

defined.  This  is  particularly  true  regarding  the  inspect- 
ing fixtures.  It  will  be  noted  that  many  of  these  are  nice 

examples  of  the  tool  maker's  art,  and  an  inspection  of 
them  will  give  an  idea  of  the  grade  of  skill  required  in  a 
rifle  shop  toolroom  to  produce  satisfactory  appliances. 

FIG.  250 

FIG.  228 FIG.  227 

OPERATION      40 

FIG. 231 

I 
FIG. 232 

OPERATION    41 

FIG.233 

FIG.  235 

liS^'»r^|l 

OPERATION    42 FIG. 234 

OPERATION  40. ASSEMBLING   FRONT  STUD  AND   FIXED 
BASE  ON  BARREL, 

Transformation — Fig.  224.  Number  of  Operators — One. 
Description  of  Operation — The  stud  is  driven  on  over  the 
spline  on  barrel  by  means  of  the  small  set  shown  in  Fig.  225; 
the  depth  of  the  hole  in  the  end  of  the  set  determines  the 
distance  of  the  stud  from  the  muzzle;  the  fixed  base  is  forced 
on  with  the  hand  press  shown  in  Fig.  228.  Apparatus  and 
Equipment  Used — The  barrel  A  is  placed  in  the  press,  Fig,  228, 
and  the  front  stud  is  located  by  the  block  B;  the  fixed  base 
C  is  in  position  ready  to  be  forced  into  place;  the  butt  end  is 
held  by  the  strap  D,  which  is  fastened  by  the  clamp  E;  the 
two  swinging  Jaws  P  and  G  are  then  closed  around  the  barrel 
in  front  of  tlie  fixed  base,  and  a  pull  of  the  handle  H  forces 
it  into  position;  the  side  line  on  the  fixed  base  now  replaces 
the  draw  line  for  all  future  measurements.  Gages — The  bench 
fixture.  Fig.  226,  tests  the  location  of  the  stud  with  the  draw 
line;  the  finger  gages,  shown  in  front  of  the  barrel,  test  the 
diameter  of  the  fixed  stud;  other  gages  are  .shown  in  Figs 
227  and  229,  the  latter  testing  the  location  of  the  shoulder  on 
the  fixed  base  with  relation  to  the  fixed  stud;  the  gage  in 
Fig.  230  tests  the  location  of  the  fixed-stud  shoulder  with  the 
extractor  cut.     Production — 75  per  hr. 

Oi'ERATION   41.    DRILLING  AND  REAMING   FRONT  SIGHT, 
FIXED  STUD  AND  BARREL  FOR  SECURING   PIN 

Transformation — Fig.  231.  Machine  Used — Pratt  &  Whit- 
ney two-spindle  vertical  drilling  machine.  Number  of  Oper- 

ators per  Machine — One.  Work-Holding  Devices — Work  held 
in  fixture  sliding  on  table.  Tool-Holding  Devices — Tool  held 
in  drill  chuck.  Cutting  Tools — 0.0S2-in.  drill,  No.  45;  0.0S7-in. 
reamer.  Number  of  Cuts — Two.  Cut  Data — Speed,  600  r.p.m. 
Coolant — Water.  Average  Life  of  Tool  Between  Grindings — 
200   holes.      Gages — Plug,    Fig.    232.      Production — 60    per    hr. 

OPERATION  42.    REAMING  AND  DRILLING  FIXED  BASE 
ON  BARREL 

Transformation — Fig.  233.  Machine  Used — Pratt  &  Whit- 
ney upright  two-spindle  drilling  machine.  Number  of  Oper- 

ators per  Machine — One.  Work-Holding  Devices — Work  held 
in  fixture.  Fig.  234.  Tool-Holding  Devices — Tool  held  in  drill 
chuck.  Cutting  Tools — Drill  and  reamer,  same  as  in  operation 
41.  Number  of  Cuts — Two.  Cut  Data — Same  as  for  operation 
41.  Coolant — Water.  Average  Life  of  Tool  Between  Grind- 

ings— 200  pieces.  Gages — Plug.  Fig.  235.  Production — 50 oer  hr. 
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OPERATION    43.    PINNING   FRONT   STUD   AND    REAR 
BASE  TO  BARREL 

Number  of  Operators — One.  Description  of  Operation — 
Driving  in  stud.  Apparatus  and  Equipment  Used — Hammer 
!ind  header.     Gages — None.     Production — 85   per  hr. 

OPERATION  44.     DRILLING    REAR-BASE   SPLINE-PIN 
HOLE 

Transformation — Fig.  236.  Machine  Used — Pratt  &  Whit- 
ney two-spindle  centering  machine.  Number  of  Operators  per 

Machine — One.  Work-Holding  Devices — Figs.  237  and  238. 
Tool-Holding  Devices — Tool  held  in  drill  chuck.  Cutting 
Tools — Drill  No.  45;  0.087-in.  reamer.  Number  of  Cuts — Two. 
Cut  Data — Same  as  operation  41.  Coolant — Oil  with  brush. 
Average  Life  of  Tool  Between  Grindings — 200  pieces.  Gages — 
Plug,  Fig.  239.     Production — SO  per  hr. 

OPERATION  47.     BROWNlJlG 
(Previously  described.) 

OPERATION  2.    RIFLE  ASSEMBLY 
Final  reaming  of  chamber  to  secure  correct  head  space. 

This  is  done  after  receiver  is  screwed  to  barrel,  the  finishing 
reamer  going  through  bolt  and  being  held  in  position  by  it. 
Fig.  238-A  shows  the  reamer  in  position  in  the  bolt  and  Fig. 
238-B  with  the  bolt  locked  in  position  in  the  receiver.  This 
reams  the  chamber  with  reference  to  the  bolt  and  gives  proper 
head  room.  The  bolt  is  slid  into  place  in  the  receiver  and 
locked,  then  the  screw  A  draws  it  back  against  front  end 
shoulders.  The  locking  nuts  B  determine  the  depth  of  the 
chamber.  The  chambering  reamer  is  then  forced  into  the 
barrel  by  the  handle  shown,  the  fine  threaded  screw  C  being 
to  secure  the  adjustment  of  the  locknuts  B,  which  stop  against 
the  bolt. 

OPERATION    44 

r^ 

PufSfopin 

FIG.  243.    ARRANGEMENT  FOR  TURNING  WOODEN  PLUGS 
FOR  BARRELS 

OPERATION    46.    GRINDING   AND   POLISHING    END   OF 
SECURING   PIN 

Number    of    Operators — One.      Description    of    Operation — 
Work   held    in    hands   and   grinding   head   of   pins   down   flush 
with   base.     Apparatus   and   Equipment   Used — Bench    grinder 
made  in  arsenal.     Gages — None.     Production — 40  per  hr. 

srf n ,  HAFUN  "'^  "^"j  rt««t 
BOLT/ICAD  SPAaMSC 

riG.E38C 
ml i.wy.x  aocrscm, 

Prise  for  MecIhiSiiaHcal  IHsiia^s 

The  Societe  Nationale  de  Chirurgie,  of  Paris,  in  a 
circular  letter  received  in  New  York  City,  announces 
that  a  person  who  wishes  to  remain  anonymous  has 
offered  to  the  Societe  a  prize  of  50,000  francs,  to  be 
given  to  the  maker  of  a  mechanical  apparatus  for  use 

by  men  who  have  lost  the  use  of  their  hands.  The  cir- cular reads: 

All  competitors  must  belong  to  allied  or  neutral  nations. 
They  are  to  present  to  the  Society  mutilated  men  who  have 
been  using  their  apparatus  for  at  least  six  months.  The  So- 
cifitfi  de  Chirurgie  will  experiment  with  each  apparatus  on 
mutilated  men  for  the  length  of  time  it  thinks  fit.  The  appa- 

ratus rewarded  is  to  remain  the  property  of  its  inventor.  The 
competition  will  be  closed  two  years  after  the  end  of  the war. 

MM.  Faure,  Kirmisson,  Quenu,  Rieftel  and  Rochard,  who 
make  up  the  committee  elected  by  the  Societe,  inf.orm  the 
public  of  the  condition  of  the  competition,  as  stated  by  the 
donor,  and  beg  any  person  wishing  to  compete  to  send  his 
application  and  apparatus  to  M.  le  Secretaire  Gfnfral  de  la 
Socifitfi  National  de  Chirurgie,  a,  Paris,  12  rue  de  Seine. 

Reinventing  Ancient  Devlees  is  a  constantly  recurring  sub- 
ject, but  if  by  this  means  anything  hitherto  useless  is  made 

useful  it  ought  to  be  satisfactory.  It  is  diflScult  to  see,  as  is 
generally  inferred,  that  someone  has  been  defrauded  in  the 
operation.  The  value  of  any  mechanical  appliance  is  in  what 
it  accomplishes,  not  in  the  combination  of  parts  or  pieces, 
and  the  man  who  makes  it  work,  by  additions  or  amend- 

ments, is  the  one  who  benefits  the  public.  Too  much  solicitude 
for  those  who  buy  and  use  such  appliances  is  apparent.  They 
Judge  by  results  and  are  not  likely  to  be  defrauded  to  any 
extent.  If  the  device,  whatever  it  may  be,  possesses  no  value, 
it  is  not  likely  to  sell,  and  the  one  most  injured  is  the  one 
who  attempts  the  selling.  If  it  is  of  value,  the  fact  of  its 

being  old  or  new  does  not  change  its  value. — "Railway  and 
Locomotive  Engineering." 
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Tool  Lfsftea'  dirndl  Feedl  for 
Arc  Plaialini^ 

In  order  to  plane  a  number  of  3x3x%-in.  T-rails  as 
depicted  in  tbe  illustration,  I  rigged  up  the  lifting  and 
feed  attachment  shown.  These  rails  were  6  ft.  long, 
and  before  being  planed  were  formed  up  with  a  punch 
and  die  in  a  press.  The  side  of  the  rail  attached  to  the 
angle  plate  was  planed  and  fastened  with  four  bolts. 

It  will  be  noted  that  the  feed  and  amount  of  lift 

of  the  tool  in  order  to  get  the  desired  feeds  for  roughing 

THE  LIFTER  AND  FEED  ATTACHMENT 

and  finishing  cuts  are  regulated  by  elevating  or  lowering 
the  small   block  A   under  the  strip  on  the  planer  bed. 

The  attachment  serves  a  double  purpose,  as  it  lifts 
the  cutting  tool  clear  of  the  work  on  the  return  stroke 
and  feeds  the  tool  around  the  required  amount  by  turning 
the  worm  and  sector.  After  setting  up  and  a  trial,  I 
found  that  it  worked  out  well  and  did  an  accurate  job. 

Wheeling,  W.  Va.  Edwin  E.  Deist. 

FolasS^Bim^  Ssmall  Hardeiraed  P^-irts 
In  a  shop  manufacturing  small  steel  parts  it  was  at 

one  time  customary  to  polish  a  great  many  of  the  hard- 
ened parts  on  polishing  wheels  by  hand  until  the  machine 

illustrated  was  designed  and  put  into  use.  It  entirely 
did  away  with  handwork   and  produced  better  results. 

The  work  is  placed  in  six  containers  A.  These  may 
be  glass  fruit  jars  or  milk  bottles,  though  for  continued 
wear  east  iron  is  better.  They  must  be  fitted  with  tight- 
fitting  tops  and  clamps  or  other  means  for  holding  the 
tops  securely  in  place.     A  wooden  frame  B  is  attached 

n  n  n  imnnnin 

to  the  shaft  C  and  holds  the  containers.     A  belt  pulley 
I)  drives  the  shaft  C. 

In  operation  the  work  is  placed  in  the  containers  and 
covered  with  a  solution  consisting  of  a  piece  of  cyan- 

ide (about  the  size  of  a  chestnut),  a  handful  of  sal 
soda  and  a  quart  of  water.     The  cover  is  clamped  in 

TUMBLING   MACHINE    FOR    SMALL   WORK 

place  and  the  containers  put  into  the  frame  B,  held  in 
position  by  suitable  clamps,  not  shown.  The  whole  is 
revolved  at  about  60  r.p.m.  for  two  or  three  days,  or 
until  the  required  degree  of  finish  is  obtained.  The 
pieces  are  then  taken  from  the  solution  and  dried  by 
tumbling  them  in  sawdust  in  the  regular  tunil)ling  barrel. 

Long  Island  City,  N.  Y.  Donald  Bakek. 

Preveiratainii BreaMa^e  of 

Incandescent  lamps  are  lost  often  by  breaking  the  small 
frail  tip  where  the  glass  of  the  bulb  is  sealed.  I  have 
saved  many  lamps  by  pressing  a  ball  of  stiff  putty  about 
%  in.  in  diameter  over  this  tip,  thus  protecting  it  from 
any  chance  blow.  C.  W.  Megqenhofen. 

Indianapolis,  Ind. 

'». 

Jig  foir  C^tlftlnag  Hard  Grease 
The  illustration  shows  a  jig  for  cutting  hard  grease 

into  uniform  lengths.  We  get  hard  grease  in  barrels, 
just  as  lard  is  shipped,  but  the  grease  is  a  good  bit 
harder.  We  cut  it  out  in  chunks,  put  it  into  a  pneumatic 
press,  and  it  comes  out  in  long  round  sticks  1%  in.  in 

diameter,  just  the  size  for  driving-rod  grease  cups  of 
all  locomotives.  In  using  this  device  one  of  these  long 

pieces  is  laid  in  it,  and  small  chunks  are  cut  off  with- 
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out  moving  the  main  piece.  Experiments  show  that  each 

I'hiinlv  weighs  1  oz.  Of  course,  other  railroads,  factories, 
manufacturing  establishments,  etc.,  may  use  hard  grease 
in  different  diameters,  but  the  drawing  conveys  an  idea 
that  may  be  applied. 

This  device  is  very  simple  in  construction.    It  is  made 
of  cast  iron,  has  four  lugs  with  screw  holes  for  bolting 

',»     !>",/''    Cast  Iron 

JIG    FOR   CUTTING   UNIFORM-SIZE   GREASE   PLUGS 

to  a  bench  and  has  47  slots  sawed  in  it,  as  shown.  It 
is  cheap,  too,  which  is  also  another  good  point  in  its 
favor.  Joseph  K.  Long. 

Eenovo,  Penn. 

Flositimig  Jaws  fos*  B®M  Cotter 
Having  some  very  crooked  stock  to  thread  on  both  ends, 

we  deviged  the  vise  jaws  illustrated.  The  results  con- 
vinced us  that  some  such  scheme  should  become  a  standard 

part  of  all  bolt  cutters.  The  device  is  not  a  full  floating 
fixture,  but  by  passing  the  stock  through  the  jaws  and 

THE  FLOATING  JAWS 

into  the  chasers,  thus  centering  the  work  before  tighten- 
ing the  jaws,  we  secure  very  good  alignment,  and  the  work 

can  still  float  vertically. 
We  found  it  necessary  to  apply  a  spring,  as  shown,  to 

support  the  jaws  in  a  vertical  position.    By  removing  the 

nut  the  standard  jaws,  if  desired,  can  be  inserted;  but 
while  the  swivel  jaws  are  a  necessity  for  some  work,  they 
are  good  for  all  work.  Edmund  E.  Stevenson. 

Detroit,  Mich. 

The  drawing  shows  a  device  that  can  be  conveniently 
used  on  a  shaper,  miller,  etc.  It  frequently  happens  that 
a  piece  of  work  will  have  considerable  overhang  beyond 
the  chuck,  or  parallels,  and  jacks  or  blocking  must  be 
used  and  the  work  clamped  down  in  order  that  it  may  be 

CLAMPING  BRACKET  FOR  SPRINGY 
WORK 

held  firmly  and  be  free  from  springing.  In  all  cases  such 
as  these  the  clamping  bracket  shown  may  be  used  to 
great  advantage. 

The  bracket  is  set  at  the  required  distance  and  is 

bolted  directly  to  the  table;  or,  if  necessarv',  the  bracket 
itself  may  be  raised  on  parallels  to  obtain  the  proper 
height.  The  work  is  then  securely  clamped  between  the 
points  of  the  two  setscrews  shown,  and  is  leveled  by 
adjusting  the  upper  and  lower  screws. 

As  will  be  noted,  the  clamping  bracket  is  simple  in 
design,  and  it  would  probably  be  a  good  idea  to  have  some 
cast  in  steel,  or  even  cast  iron,  and  assign  several  to  each 
shaper,  miller,  radial  drill,  etc. 

Plainly,  a  bracket  of  this  sort  will  save  a  great  deal 
of  time  in  hunting  up  blocking,  clamps  and  .jacks,  and 
setting  them. 

The  setscrews  should  be  unusually  heavy  in  proportion 
to  the  rest  of  the  bracket,  so  that  the  greatest  point  of 
wear— the  threads — may  be  strengthened. 

Plainfield,  N.  J.  J.  B.  Murphy. 
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isc^ssioim  of  Previous  O^estLion 
SiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiNiiiiiiiiiiiiiiiii^ 

The  device  described  by  Mr.  Homewood  on  page  251 
tecalls  to  me  that  a  year  ago  I  assisted  in  tooling  up 
and  afterward  took  charge  of  a  department  where  the 
rough-turning  of  4.5-in.  high-explosive  howitzer  shells 
was  carried  out.  We  designed  a  somewhat  similar  driver, 
but  found  after  a  short  time  that  the  points  of  tlie 
threads,  or  serrations,  mashed  down  or  chipped  off,  owing 

Hexag- 
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DRIVER    FOR    4.5-IN.    HIGH-EXPLOSIVE    SHELLS 

to  the  billets  being  forced  to  the  same  place  every  time. 
The  shells  slipped  with  disa.strous  con.sequences.  Later, 
the  chuck  here  shown  was  developed,  and  it  is  now  giv- 

ing every  satisfaction.  It  gives  a  positive  drive,  and  as 

a  machinery  salesman  said,  "It  is  quicker  than  air." 
Other  points  in  favor  of  this  chuck  are  (1)  the  oper- 

ator need  not  stop  the  lathe;  (2)  no  wrench  or  wheel 
is  necessary;  (3)  experience  has  proved  that  little  or 
no  repairs  are  required;  (4)  as  it  is  smaller  than  the 
finished  shell  it  is  not  in  the  way  of  the  toolholder;  (5) 
as  it  is  very  short,  tailstock  projection  is  reduced  to  a 
minimum;  (6)  no  excessive  end  thrust  is  required  on 
the  tail  center  to  keep  the  shell  on  tightly  (as  is  the 
case  with  mandrels  of  the  type  described  by  Mr.  Home- 
wood),  this  naturally  reducing  the  wear  on  the  tail  center 
and  the  thrust  collar  on  the  lathe  spindle. 

To  take  a  shell  off,  all  one  has  to  do  is  to  run  back 
the  tail  center.  The  long  overhang  of  the  heavy  rotating 
billet  loosens,  the  chuck  collapses  and  the  shell  readily 
slides  off.  The  operator  soon  becomes  proficient  in  giv- 

ing the  billet  a  slight  left-hand  turn  when  withdrawing 
or  inserting  the  billet,  which  is  all  that  is  necessary. 

The  sleeve  is  provided  with  wrench  slots,  in  case  of 
emergency. 

The  first  chuck  we  made  ran  continuously  without 
any  attention  for  six  months  night  and  day,  on  4.5-in. 
shells,  turning  an  average  of  9  to  11  per  hr.,  the  highest 
individual  record  being  160  in  12  hr.  A  single  tool  was 
used  on  the  heavy  engine  lathe.     The  feed  was  16  per  in. 

St.  John,  N.  B.  Charles  F.  Whyte. 

Oatisi  ©EH  Cylaimdleir' 
GipainidllEa! 

aiia<^   FastlOKa 

On  page  860,  Vol.  44,  A.  D.  Marcotte  asks  for  data 
on  piston  and  cylinder  grinding.  While  I  have  not  had 
experience  on  grinding  pistons  and  cylinders  as  a  com- 

mercial proposition,  the  following  comments  may  be interesting : 

The  liners  and  pistons  of  Diesel  engines  at  a  certain 
factory  were  always  ground  in  a  lathe  after  boring  and 
turning.  At  first,  we  used  a  specially  made  overhead 
drum  and  a  grinding  spindle  manufactured  in  the  shop, 
but  the  quality  of  the  work  did  not  come  up  to 
expectations. 

I  later  substituted  an  electric  grinder  held  in  a  bar 
of  4-in.  square  mild  steel  set  out  sufficiently  to  reach 
the  liner  end.  The  work  was  first  ground  dry,  but  after- 

ward I  fitted  a  flexible  hose  for  water  supply.  The  liquid 
selected  was  ordinary  weak  soda  water. 

The  liner  was  held  in  the  chuck,  and  two  steadies  were 
used.  The  amount  of  stock  removed  varied  from  0.008 

to  0.012  in.,  preferably  the  former  if  the  bore  was  round. 
The  diameters  were  from  12  to  14  in.  in  the  bore,  accord- 

ing to  the  make  of  engine. 
The  grinder  was  manufactured  by  the  United  States 

Electrical  Tool  Co.,  of  Cincinnati,  and  worked  in  the 

orthodox  way  from  the  electric-light  mains.  The  wheel 
was  about  5  in.  in  diameter  of  alundum  of  K  24  com- 

bination. This  wlieel  had  originally  been  of  a  larger 
diameter  and  was  turned  down  to  suit  the  job. 

Leather  pads  were  put  between  the  clamping  strip  and 
the  grinder  shank  where  it  was  held  at  the  outer  end 
of  the  bar,  and  similar  pads  were  placed  under  the 
clamps  of  the  tool  rest,  which  held  the  fixed  end  of  the 

bar. 
The  lathe  and  work  revolved  in  the  ordinary  way — 

toward  the  operator — and  the  grinding  wheel  was  used 
on  the  back  side  of  the  liner  bore,  cutting  downward. 

These  liners  varied  in  length  from  42  to  48  in.,  accord- 

ing to  bore  and  different  makers'  practice.  With  the 
aforementioned  rig  the  finish  was  all  that  could  be  desired. 

The  clearance  given  between  piston  and  liner  was 
0.004  in.  to  a  maximum  of  0.006  in.  on  diameters  of 

12  in.,  and  up  to  0.007  in.  on  diameters  of  14  in.  In 
some  cases  both  piston  and  liner  were  of  cast  iron ;  in 
other  cases  the  pi.ston  was  cast  iron  and  the  liner  steel. 

The  average  clearance  to  be  found  in  gas  and  oil  engines 
of  British  manufacture  varies  from  0.004  to  0.008  in. 
on  diameters  of  9  to  14  in.  Diesel  engine  clearances 
are  about  the  same. 
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In  Italian  Diesel  engines  the  clearances  are  some- 
what greater,  reaching  0.009  in.,  while  in  oil  engines  of 

Scandinavian  make,  of  which  the  Tuxham  engine  made  by 
the  Tuxham  Maskinfabrik,  Copenhagen,  may  be  taken  as 
a  representative  example,  the  clearance  on  6-in.  diameter 
is  0.0045  to  0.0055  in.  P.  G.  Bradford. 

Johore,    Straits    Settlements. 

I  have  noticed  quite  a  number  of  articles  on  the  sub- 
ject of  blueprints  without  tracings  (the  latest  on  page  35) 

and  would  like  to  make  two  suggestions  that  may  do 
away  with  a  few  objections  to  using  pencil  drawings  on 
bond  or  detail  paper. 

First,  when  making  the  drawings,  get  the  part  or  tool 
drawn  in  lightly  until  certain  that  it  can  be  finished  with 
a  minimum  of  erasures ;  then  put  a  sheet  of  carbon  paper 

under  the  paper  with  the  carbon  side  up  and  finish  the 
drawing  with  a  211  pencil.  This  grade  of  pencil  is  not 

so  soft  that  it  will  easily  smear;  yet  "body"  is  given 
to  the  lines  by  having  the  carbon  lines  on  the  back  of 

the  paper,  and  it  will  be  found  that  an  excellent  blueprint 
can  be  obtained. 

If  it  is  necessary  to  erase,  rub  out  the  carbon  line  first, 

the  paper  being  held  on  a  smooth  hard  surface.  Rub 

through  a  "mask,"  which  may  be  made  by  cutting  a 
shaped  hole  in  a  piece  of  tracing  cloth  if  a  metal  one  is 
not  obtainable. 

The  storing  of  thin  paper  drawings  is  not  an  easy 
thing,  as  they  are  easily  creased  and  torn.  If  they  are 

laid  flat  in  a  drawer  and  a  sheet  of  cardboard  placed  be- 
tween every  ten  (five  if  very  large),  they  can  be  kept 

very  well.  The  regular  arrangement  of  the  cardboards 
makes  it  easy  to  find  the  drawings  when  required. 

Nottingham,  England.  Albert  F.  Guyler. 
:€ 

Tlhe  Ad"^S5.iraftsiges  of  M^clhiiEais& 
ID)5?ai.f4ssmie'ni 

F.  J.  Badge  asks,  on  page  31,  "Why  do  not  more 
machinists  become  draftsmen?"  They  do  not  do  so  for 

a  very  good  reason — they  have  far  too  much  common- 
sense.  (I  am  speaking,  as  a  draftsman,  of  the  conditions 
obtaining  in  England  and  am  taking  average  cases.) 
What  object  is  there  in  a  machinist  leaving  his  trade 
and  entering  the  drafting  profession?  More  money?  Not 

by  a  long  way.  Shorter  hours?  Perhaps,  but  with  an 
adequate  reduction  in  pay.  As  a  machinist  a  man  is  at 
least  classed  as  a  mechanic.  As  a  draftsman  he  will  be 

classed  among  clerks  and  typists.  This  happens  in  various 
ways.  A  newspaper  advertisement  gave  a  recent  instance 
of  this  kind  of  thing.  ̂ len  were  wanted  for  a  particular 
branch  of  service  in  which  some  little  knowledge  of 
mechanics  was  required,  and  the  advertisers  were  kind 
enough  to  intimate  that  clerks  and  draftsmen  were  not 
required. 

The  piecework  bonus  alone  earned  by  many  machinists 

would  more  than  pay  the  "salary"  of  the  average  drafts- 
man. When  you  take  into  account  the  varied  knowledge 

that  is  expected  of  the  draftsman — shop  experience  and 
knowledge,  mathematics,  mechanics,  etc. — my  impression 
is  that,  as  far  as  money  is  concerned,  the  draftsman's 
job  is  in  a  bad  way.     I  know  that  those  who  preach  the 

"always  room  at  the  top"  doctrine  will  object,  but  as 
stated  above  I  am  only  taking  average  cases  aiid  am  not 
dealing  with  the  supermen.  As  a  case  in  point  I  might 
mention  that  of  an  iron  polisher  whose  piecework  bonus 
alone  (without  including  his  wages)  came  to  ten  shillings 

a  week  more  than  the  "salary"  paid  to  a  draftsman  who 
was  designing  complicated  speed  and  feed  boxes,  single- 
pulley  drives  and  various  machine  tools. 

At  the  beginning  of  the  war,  when  trade  was  somewhat 
dislocated,  clerks,  draftsmen,  timekeepers,  typists — in 
fact,  all  that  heterogeneous  collection  known  as  the 
staff — in  a  large  number  of  cases  had  their  salaries  cut 
down  by  from  20  to  33  per  cent.  If  the  hours  had  been 
reduced  in  proportion,  there  might  have  been  some  reason 

for  the  cut,  but  they  were  not.  AVere  the  mechanics'  and 
machinists'  wages  reduced  in  a  like  manner  ?  It  was  not 
even  hinted  at.  Now  a  fact  like  this  is  somewhat  re- 

markable, if  you  consider  all  that  it  implies.  And  this 
is  where  we  get  down  to  the  facts  that  are  responsible 
for  the  greatly  different  treatment  of  machinists  and 
draftsmen.  Machinists  were,  as  usual,  organized,  and  a 
reduction  in  wages  could  only  have  been  brought  about 

by  consultation  and  agreement  between  the  parties  con- 
cerned. In  their  case  no  attempt  was  made  at  a  reduction. 

Draftsmen  were,  as  usual,  unorganized  (that  is  their  own 
affair,  of  course),  and  in  consequence  employers  made 
reductions  how  and  when  they  pleased. 

We  will  now  take  as  an  example  a  piece  of  more  modem 
history.  During  the  war  the  price  of  living  has  risen 
quite  a  considerable  extent — due  in  part,  it  is  whispered, 
to  the  maneuvers  of  certain  wicked  food  manipulators. 

The  wages  of  day  workers — that  is,  those  paid  a  certain 
fixed  rate  per  hour,  such  as  tool  makers,  millwrights, 

etc. — had  not  risen  greatly  beyond  that  paid  in  normal 
times.  These  men,  naturally  enough,  claimed  an  increase 
in  money;  and  being  organized,  they  got  it — an  increase 
of  1214  per  cent.  The  laborers,  sweepers-up,  etc.,  through 
their  organization  also  got  higher  wages. 

Draftsmen,  unorganized,  made  a  few  spasmodic,  dis- 
jointed efforts  and,  as  usual,  got  nothing.  Thus  the 

intellectual  department  got  hopelessly  left  by  the  sweep- ers-up. 

Now  the  whole  trend  of  modern  life  is  toward  coor- 

dination and  cooperation  of  effort  and  interests.  Employ- 
ers in  each  trade  federate  together.  Employees,  with  a  few 

exceptions,  do  likewise.  Now  if  you  happen  to  be  one  of 
the  exceptions,  as  a  draftsman  is,  my  contention  is  that 
you  are  in  a  somewhat  unenviable  position,  being  liable  to 
be  squeezed  between  the  upper  and  lower  millstones. 

I  put  down  the  failure  of  draftsmen  to  grasp  the 
weakness  of  their  position  to  a  mixture  of  stupidity  and 
snobbishness,  with  a  preponderance  of  the  latter.  (As 
mentioned,  I  am  a  draftsman  myself  and  do  not  speak 
without  intimate  knowledge.)  When  one  realizes  that 
nearly  all  similar  interests  act  in  unison  throughout  the 
industrial  world,  it  follows  naturally  that  those  who 
rely  solely  on  their  individual  unaided  efforts  are  likely 
to  get  badly  left. 
And  further  let  it  be  noted  that  organization  does 

not  lower  a  man  in  the  eyes  of  the  world,  as  some  of  my 
fellow  draftsmen  would  appear  to  believe,  judging  by 

their  contemptuous  attitude  when  the  matter  is  dis- 
cussed with  them.  Do  not  forget  that  one  of  the 

strongest  organizations  in  this  country  is  that  of  the 
medical  profession ;  and  although  it  is  not  called  a  trade 
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union,  it  is  one  of  the  most  efficient  unions  I  know  of. 

But,  then,  doctors  have  tlie  necessary  foresight  to  ap- 
preciate the  benefits  and  advantages  that  must  accrue 

from  a  community  of  interests  intelligently  cooper- 
ating. 

To  sum  up,  we  will  take  the  advantages  that  will  come 

to  the  machinist  who  takes  Mr.  Badge's  advice  and 
works  up  sufficient  mathematics,  trigonometry,  drawing 
and  a  bit  about  nearly  every  trade  in  the  factory  to 
enable  him  to  make  his  entry  into  the  drawing  office. 

Ilis  wages  per  hour  will  be  no  more  than  in  the 

shop  and  much  less  than  a  man  makes  on  a  good  piece- 
work job. 

In  slack  times  his  wages  are  liable  to  be  reduced,  and 
he  will   have  no   remedy  except   clearing  out. 

The  machinist  gets  paid  double  for  working  on  holi- 
days.   The  draftsman  gets  nothing  extra. 

The  machinist  gets  paid  time  and  a  half  for  working 
Saturday  afternoons.    The  draftsman  gets  nothing  extra. 

The  least  the  machinist  gets  for  any  overtime  is  time 

and  a  quarter.  The  least  the  draftsman  gets  is  noth- 
ing at  all. 

As  compensation,  the  draftsman  gets  paid  for  vacation, 
holidays  and  sickness.  If,  however,  the  firm  is  busy, 
the  vacation  and  holidays  are  often  not  given;  and  if 
absence  through  sickness  is  prolonged  or  frequent,  the 
order  to  quit  is  soon  conferred  upon  him. 

I  think  the  query  now  becomes,  "Why  should  a  ma- 
chinist become  a  draftsman?"  P.  G.  Smith. 

Coventry,  England. 

tike  Sffla^IH  Slkop 
Mr.  Murphy,  in  his  article  on  accurate  thread  cutting, 

on  page  210,  mentions  that  for  a  certain  thread-cutting 
Job  tlie  newest,  and  best  lathe  was  used.  It  would  have 

been  well  had  he  stated  in  the  last  paragraph  the  im- 
portance of  having  a  good  lathe  and  master  or  lead  screw 

for  accurate  thread  cutting.  There  are  many  toolroom 
tasks  in  which  the  skill  of  the  workman  can  be  made  to 

overcome  the  lack  of  proper  facilities.  This  is  not  true 
of  thread  cutting,  however,  as  it  is  almost  impossible 
to  make  the  thread  anything  but  a  duplicate  of  the 
master  thread.  When  Mr.  Murphy  speaks  of  the  newest 
and  best  lathes  I  think  of  the  days  before  the  war,  when 
«hops  in  adding  new  lathes  to  their  equipment  really  got 
tlie  best.  My  experience  in  some  small  shops  that  re- 

cently have  greatly  increased  their  number  of  machine 
tools  is  that  the  newest  are  the  worst,  the  tool  makers 
preferring  the  old  machines  to  the  new  when  accurate 
work  was  to  be  done. 

To  return  to  accurate  thread  cutting,  I  have  witnessed 
the  making  of  Whitworth  thread  gages  in  several  small 
shops  lately,  none  of  which  were  properly  equipped  for 
the  work.  The  tool  makers  who  were  making  these 
gages  admitted  that  they  were  making  a  poor  gage, 
excusing  themselves  by  pointing  out  that  they  were  doing 
the  best  they  could  under  the  circumstances.  Polishing 
the  gage  with  loose  abrasive  at  the  end  of  a  stick  instead 
of  lapping  with  an  accurate  lap  gave  tliese  gages  a 
realistic  appearance.  If  they  were  bright  enough  and 
measured  0.  K.  at  the  top  of  the  threads,  they  passed 
inspection  and  were  delivered  to  some  firm  that  was 
foolish   enough   to  give  such  work  to   those   who  could 

not  be  expected  to  do  it  right,  owing  partly  to  the  fact 
that  proper  equipment  was  lacking  and  partly  to  the 
fact  that  they  did  not  thoroughly  understand  thread cutting. 

In  such  cases  as  the  foregoing,  I  think  that  the  party 
who  placed  the  order  was  much  to  blame  for  the  thread 
gages  not  coming  up  to  standard.  Tool  makers  do  not 
refuse  to  undertake  a  job  on  the  grounds  that  their 
equipment  is  unsuitable.  They  simply  do  the  best  they 
can  with  the  tools  at  hand.  I  suppose  the  boss  of  the 
job  shop  looks  at  it  in  the  same  light. 

To  produce  a  precision  thread  is  one  of  the  most  diffi- 
cult and  thankless  jobs  in  the  tool-making  industry.  If 

a  real  and  conscientious  tool  maker  settles  down  to  the 
task  of  making  a  real  thread  gage,  while  others  make 
them  as  described  before,  the  real  tool  maker  will  take 
more  time  to  produce  a  gage.  He  will  also  complain 
about  the  tools.  The  good  tool  maker  may  think: 

"Wait  until  they  inspect  these  gages.  I'll  get  some 
credit.  The  other  fellow's  errors  will  be  detected."  If 
the  inspection  consists  of  looking  at  the  polish  and  per- 

haps measuring  across  the  tops  of  the  threads,  you  can 

see  where  the  careful  tool  maker  gets  ofl'. 
Newark,  N.  J.  Gustave  A.  Eemacle. 

Si.  Tools  ̂   Fistuas'e? 
The  situation  that  has  arisen  in  connection  with  the 

Army  Appropriation  Bill,  which  may  call  for  definitions 
of  a  gage,  a  die,  a  jig,  a  fixture  and  a  tool,  page  479,  is 
one  that  often  arises  with  inventory  classifications  of 
private  manufacturers.  As  there  are  no  standard  defini- 

tions of  these  terms,  much  difl'erence  of  opinion  undoubt- 
edly prevails.  Having  recently  been  mixed  up  with  the 

definitions  in  inventory  classifications,  I  will  endeavor  to 
define  them;  or  rather,  I  will  give  the  definitions  that  in 
my  opinion  will  enable  one  to  distinguish  one  of  these 
devices  from  another,  for  that  is  really  all  that  is  neces- 

sary. It  must  be  understood,  however,  that  these  defini- 
tions relate  only  to  the  devices  used  in  the  productive  end 

of  an  organization.  For  instance,  we  know  that  a  fixture 
in  the  machine  shop  is  a  special  mechanical  device,  whereas 
in  the  office  a  table  or  a  desk  would  be  called  a  fixture. 

Gage — A  mechanical  device  designed  to  detect  varia- 
tions of  measurement  in  the  location  of  surfaces,  holes, 

projections  or  other  dimensions.  Sometimes  of  an  ad- 
justable construction,  and  when  so  made  should  be  set  to 

a  standard  of  measurement  or  by  the  aid  of  a  measuring 
instrument.  If  constructed  in  such  a  manner  that  it  will 
measure  the  amount  of  variation  detected  without  the  aid 

of  other  instruments,  it  ceases  to  be  a  gage  and  becomes 

a  measuring  instrument,  which  brings  it  under  the  classi- 
fication of  a  tool. 

Die — A  mechanical  device  consisting  of  two  or  more 
parts  which  when  brought  together  in  a  power-,  hand-  or 
foot-o])e rated  press,  or  similar  machine,  will  change  or 
alter  the  form  of  hot  or  cold  metals  by  cutting,  forming, 
bending  or  causing  the  metal  to  flow,  or  perform  any 
combination  of  these  operations  at  one  time. 

Jig — A  mechanical  device  designed  to  hold  parts,  or 
one  that  can  be  attached  to  parts,  which  in  either  case 
has  means  whereby  one  or  more  tools  that  change  or  alter 
the  form  of  the  part  can  be  suitably  guided. 
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Fixture — A  mechanical  device  designed  to  hold  parts 
while  manufacturing  or  inspecting  them,  and  that  will 
hold  the  parts  in  the  position  desired,  the  guidance  of  the 
working  tool,  if  necessary,  being  accomplished  by  other 
means. 

Tool — A  hand-operated  device,  machine-tool  attach- 
ment or  measuring  instrument  that  cannot  be  classified 

under  any  of  the  preceding  definitions  and  that  will 

alter  the  form  or  location  of  parts  or  assist  in  their  pro- 
duction in  any  manner. 

I  realize  that  the  foregoing  definitions  are  susceptible  to 

criticism,  and  that  some  of  the  readers  may  find  them  in- 
complete. In  the  event  that  this  is  so,  I  hope  others 

will  state  their  opinions  on  this  interesting  subject.  So 
open  to  criticism  are  these  definitions  that  I  believe  I 
could  criticize  them  myself  after  having  studied  them  over 
carefully,  but  would  rather  hear  the  opinions  of  other 
readers.  A.  J.  Chamberlain. 

South  Bend,  Ind. 

Having  read  your  articles  on  the  manufacture  of  the 
Mark  II  primer,  I  show  herewith  the  Mark  IV  primer, 
which  is  interchangeable  with  and  simpler  than  the 
Mark  II.  It  will  be  seen  that  the  anvil,  copper  ball 
and  plug,  together  with  the  projection  and  threaded 
chamber,  have  been  dispensed  with.  The  form  and  posi- 

tion of  the  cap  chamber  have  also  been  changed,  the  cap 
now  being  inserted  from  the  base  of  the  primer.     The 

THE  MARK   IV  PRIMER 

general  design  of  the  cap  chamber  follows  closely  that 
of  the  0.303-in.  small-arm  case.  The  anvil  is  formed  in 
the  body  of  the  primer  and  has  three  equally  spaced 
holes  drilled  through  it,  communicating  with  a  central 
hole  that  connects  with  the  powder  chamber  in  the  body 
of  the  primer.  The  cap  chamber  is  slightly  tapered, 
and  the  limits  on  the  diameters  are  ±  0.0005.  It  is 
rectified  after  machining  with  a  master  punch.  Another 
change  worthy  of  notice  is  the  alternative  of  using  a 
glazed-board  closing  disk  in  place  of  the  brass  disk  in 
the  Mark  II  primer.  A.  R.  Whittle. 

Quebec,  Canada. 

Tfee  As't  ®f  Qs'aimdnirag 
The  remarks  on  the  art  of  grinding  on  page  165 

interest  me.  I,  also,  have  used,  sold  and  made  grinding 
machines  and  wheels  for  all  purposes.  I  have  tried  to 
study  the  grinding  question  seriously,  and  have  often 

said  as  does  Mr.  Jacobs,  "I  know  very  little  about  it." 
My  early  experience  with  precision  grinding  was  gained 
upon   American    machines   that   have   long    since    been 

superseded  by  heavier  types.  I  found  that  most  of  my 
trouble  at  this  time  was  due  to  the  fact  that  wheels  were 

marked  as  being  of  the  same  grade  but  in  reality  varied 
in  hardness.  Exact  instructions  as  to  speed  and  feed 
could  not  be  given.  Later,  on  my  becoming  connected 
with  a  firm  that  manufactured  wheels  largely  for  iron 
founders,  I  met  case  after  case  where  the  wheel  declared 
by  one  customer  to  be  the  best  he  ever  used  was  rejected 
by  another  doing  similar  work  as  being  much  too  soft 
or  much  too  hard. 

Perhaps  one  man  looked  at  labor  cost  and  the  other 
at  wheel  cost.  Possibly  one  workman  pressed  the  wheel 
harder  than  the  other.  In  the  attempt  to  get  data,  some 
real  live  information  that  I  could  make  use  of,  I  built 
a  testing  machine.  The  idea  was  to  apply  to  a  wheel  of 
known  speed  and  weight  a  piece  of  metal  of  known 
weight  under  a  known  pressure.  Then,  by  using  the 
knowledge  of  the  weight  of  metal  ground  away  for  a 
certain  wheel  loss,  an  efficiency  figure  would  be  obtained 
for  purposes  of  comparison.  In  practice  I  found  that  a 
wheel  that  glazed  under  a  light  pressure  did  splendidly 
under  a  heavier  pressure,  and  was  a  failure  owing  to 
excessive  loss  of  material  under  still  heavier  pressures. 
From  these  experiments  of  many  years  ago  I  have  always 
maintained  and  often  proved,  that  on  a  light  machine 
and  slender  work  a  soft  wheel  is  required;  and  that  in 
dealing  with  heavier  work  of  the  same  material  on  the 
same  machine  a  harder  wheel  can  be  used. 

The  nearer  we  get  to  rigidity  and  maintenance  of 
alignment  in  the  machine  and  stiffness  in  the  work,  the 
harder  the  grade  and  the  coarser  the  grain  of  wheel 
that  can  be  worked,  and  the  less  influence  the  speed  and 

feed  of  wheel  and  work  have  upon  the  operator's  ability 
to  obtain  satisfactory  results.  Thus  as  machines  improve, 
slight  differences  in  the  hardness  of  the  wheels  have 
less  effect. 

All  wheels  of  the  same  nominal  grade  and  grit  do 
not  behave  alike.  How  can  they?  All  steel  tools  do 
not,  although  they  may  have  been  made  from  the  same  bar 
and  have  undergone  the  same  heat  treatment.  When 
the  wheel  salesman  fails,  he  wants  to  try  his  luck  again. 
When  we  can  get  milling  cutters  to  behave  exactly  alike 
all  the  time,  then  I  will  have  more  hope  for  the  wheels 
and  expect  fewer  visits  from  the  wheel  salesman. 

Clydebank,  Scotland.  Egbert  Shaw. 
» 

PE'eveffataia^  Loose^PtiflllSes*' 

On  page  387  I  noticed  an  article  on  loose-pulley  trouble 
by  Donald  Baker.  In  my  capacity  as  a  draftsman  I  have 
had  this  same  thing  brouglit  to  my  attention,  and  I 
thought  you  might  be  interested  to  know  how  trouble  was avoided. 

The  application  I  have  in  mind  is  the  placing  of  a 
Hyatt  roller  bearing  in  the  hub  of  the  pulley.  The  hub  is 
bored  to  receive  the  outer  race  of  the  bearing.  The  roller 
assembly  is  then  put  in  place  and  the  race  held  in  position 
by  end  plates.  These  end  plates  also  maintain  the  bearing 

in  its  proper  position  and  prevent  tlie  escape  o'f  the  lubri- cant as  well  as  the  intrusion  of  any  foreign  matter. 
Pulleys  thus  equipped  have  run  three  to  four  months 

with  one  charge  of  oil.  They  offer  no  installation  troubles, 
since  the  rollers  operate  directly  on  the  shaft. 

Kearney,  N.  J.  Edward  R.  Sansom. 
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TSae  SpectlsicS©  ©if  SpoUnini^  Wos'R 
To  Psiss  IlEaspect^ioia 

A  most  glaring  example  of  the  lack  of  knowledge  re- 
garding screw-thread  fits  comes  from  a  maker  of  muni- 

tions who  is  supplying  a  nation  that  is  well  known  for 
the  excellence  of  its  mechanical  lines.  The  product 

turned  out  by  this  manufacturer  had  a  number  of  screw- 
thread  fits,  one  in  particular  being  very  carefully  gaged. 
It  so  happened  that  a  large  number  of  these  parts  got  by 
the  factory  inspector  with  the  outside  diameter  a  mere 

trifle  under  size.  The  pitch  diameter  was  practically  per- 
fect. They  fitted  a  threaded  ring  gage  satisfactorily,  but 

the  outside  snap  gage,  which  should  not  have  been  used 
at  all,  showed  the  work  to  be  slightly  under  size. 

In  vain  the  maker  tried  to  show  the  inspector  that  the 

fit  was  perfect  and  that  for  the  outer  diameter  to  be  exact 

was  practically  of  little  account.  "Orders  is  orders,"  and 
the  pieces  were  condemned.  But  they  were  not  thrown 
away ;  not  by  a  long  ways.  If  outside  diameter  was  what 
they  wanted,  they  should  have  it. 

So  a  special  rolling  tool  was  made,  with  the  lead  a  trifle 
off  and  the  threads  rolled  so  as  to  increase  the  diameter. 

At  the  same  time  it  distorted  the  lead  slightly  so  that  the 

metal  rolled  up  would  not  make  the  piece  a  loose  fit  in  the 

ring  gage.  In  this  way  all  the  rejected  parts  were  saved — 
all  passing  inspection — and  yet  they  were  not  so  good  a 

job  as  before  they  were  ."doctored  for  the  inspector." 
There  is  great  need  of  a  better  understanding  as  to 

what  really  makes  a  good  fit  in  many  cases,  especially  in 

screw  threads.  That  intangible  something  known  as  ex- 
perience, based  on  a  goodly  supply  of  commonsense,  is  the 

best  foundation  for  rational  inspection. 

;*; 

ThiC  Spirit  of  Get-To^etlaer 
From  "What  can  I  get  out  of  the  Government?"  to 

"What  can  I  put  into  my  Government?"  is  a  change  of 
purpose  that  has  come  over  many  engineers  during  the 
last  two  years.  Instead  of  passively  accepting  the  rights, 
protection  and  benefits  that  come  from  citizenship  in  our 
great  country,  there  is  an  earnest  resolve  to  aid  actively 
in  supporting,  strengthening  and  upbuilding  the  State. 
This  is  one  of  the  most  significant  changes  in  American 

engineering  thought  that  has  grown  out  of  the  present 
world-wide  disturbance  of  war. 

Comments  in  these  columns  have  emphasized  some  of 

the  great  things  that  engineers  have  been  privileged  to 
do  in  connection  with  national  affairs.  It  is  unlikely  that 
the  country  as  a  whole  adequately  appreciates  tlie  work 
that  has  been  done  by  the  Naval  Consulting  Board,  and 

particularly  its  committee  on  preparedness.  This  com- 
mittee, with  the  same  membership,  is  to  be  continued  and 

charged  with  new  engineering  duties  for  the  good  of  the 
country. 

The  preparedness  work  which  baa  had  such  a  note- 
worthy beginning  and  progress  is  to  be  taken  over  by  the 

civiliun  committee  of  the  Council  of  National  Defense. 

Although  this  committee  has  not  yet  been  appointed,  it 

is  confidently  expected  that  engineers  will  be  prominent 
on  its  membership. 

A  few  weeks  ago  the  President  requested  the  National 
Academy  of  Sciences  to  establish  a  research  committee 
to  assist  the  Government  in  solving  some  of  the  many 

problems  that  constantly  come  up  in  administering  the 
affairs  of  this  great  nation.  The  Academy  at  once  set 
to  work  to  meet  this  wish  and  has  already  established  a 
basis  of  cooperation  between  its  own  membership  of  pure 
scientists  and  the  engineers  of  the  engineering  societies 

who  are  applied  scientists. 

This  last  act  is  also  significant  as  it  is  a  step  in  the 

getting  together  of  two  groups  of  men  who  should  be 
closely  associated.  The  men  of  pure  science  are  the  ones 
who  reach  out  into  the  vast  unknown  of  natural  laws 

and  phenomena.  They  are  on  the  frontier  of  discovery. 

The  engineers  are  their  followers.  The  facts  and  princi- 
ples and  laws  that  the  scientists  discover  and  declare  are 

used  by  others  for  the  good  of  mankind. 

Beyond  these  achievements  are  a  number  of  other  move- 
ments and  forces  which  are  aiming  toward  a  union  of 

engineers  among  themselves.  It  is  estimated  that  there 
are  30,000  in  this  country,  most  of  whom  belong  to  some 

one  of  the  great  national  societies,  or  affiliated  associa- 
tions. The  vision  of  what  this  great  body  of  men  might 

do  through  concerted  action  has  gripped  the  imagination 
of  many.  At  the  present  time  a  study  is  being  made  of 

the  possibility  of  organizing  these  thousands  of  men  into 

a  body  which  shall  have  for  its  purpose  the  bringing  for- 
ward of  the  engineer  into  the  position  of  influence  in 

public  affairs  that  is  his  due. 
The  number  of  these  movements,  the  intensity  with 

which  the  idea  has  seized  many  of  our  engineering  lead- 

ers— these  promise  much  by  way  of  practical  results. w. 

".Mciev^cy  iira  Kliglh 
aces 

"So  far  the  only  efforts  that  have  been  made  in  this 

direction  [toward  industrial  efficiency]  have  been  applied 
to  the  workman  and  they  have  apparently  not  helped  us 

to  solve  our  industrial  problems.  It  is  absolutely  neces- 

sary for  us  to  measure  the  efficiency  of  those  in  control, 

for  without  efficiency  in  management  efficiency  of  the 

workmen  is  relatively  useless,  even  if  it  is  possible  to  get 

it.  With  an  efficient  management  there  is  but  little  dilfi- 

culty  in  training  the  workmen  to  be  efficient.  This  has 

been  proved  so  many  times  and  so  clearly  that  there  can 

be  absolutely  no  doubt  about  it.  Our  most  serious  trouble 

is  incompetency  in  high  places.  As  long  as  that  remains 

uncorrected,  no  amount  of  efficiency  in  the  workmen  will 

avail  very  much." Inefficiency  of  those  in  control !  Incompetency  in  high 

places !  These  are  the  counts  in  the  foregoing  indictment 
of  industrial  managers.  The  quotation  is  from  an  address 
delivered  by  H.  L.  Gantt  before  a  recent  meeting  of  the 
Associated  Industries  of  Massachusetts. 
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Five  years  ago,  perhaps  only  three  years  ago,  such  plain 
Fpeaking  to  those  who  control  American  industries  would 

have  been  unthought  of.  At  that  time  the  gaze  of  every- 
one was  directed  toward  the  workmen.  Efficiency  engi- 

neers were  preaching  the  doctrine,  "If  we  could  only  make 
the  workmen  efficient  all  would  be  well."  Today  leaders 
in  industrial  thought  would  paraphrase  that  wish  as  fol- 

lows, "All  will  not  be  well  until  our  industrial  managers 
become  efficient." 

This  viewpoint  shows  that  another  definite  stage  in  our 
thinking  and  acting  in  regard  to  industrial  management 
has  been  reached.  Eyes  are  being  turned  away  from  the 
workmen  toward  those  who  control  industries.  It  is  a 

great  pity  that  the  former  stage  was  ever  necessary.  Mr. 
Gantt  in  the  address  referred  to  above  sums  up  the  benefits 
from  the  era  of  efficiency  engineers  as  follows: 

"Undoubtedly  much  good  would  have  been  done  if  they 
could  have  accomplished  their  purpose,  but  in  many  cases 
— I  might  almost  say  in  most  eases — the  only  benefit 
derived  from  the  activities  of  these  efficiency  experts  was 
the  benefit  that  they  themselves  received,  and  the  word 

'Efficiency,'  which  would  stand  fo"  so  much,  became 
obnoxious  to  all." 

Efficiency  medicine  administered  to  the  workmen  alone 
failed  to  produce  the  economies  and  increase  the  output 
as  was  expected.  Had  these  doses  proved  a  complete 

remedy  it  would  have  been  demonstrated  that  the  work- 
men were  actually  the  sole  responsible  \mits  of  the  indus- 
trial organization.  But  the  expected  remedy  did  not  work. 

Its  failure  but  proves  something  that  should  have  been 
seen  from  the  first — real  improvement  must  always  begin 
at  the  top.  For  the  average  industrial  structure  is  more 
like  an  image  of  clay  throughout,  than  one  having  clay 
feet  and  metal  upper  parts. 

Put  a  little  differently,  work  for  improvement  in  indus- 
try must  take  the  form  of  improving  the  leadership. 

Quoting  again  from  Mr.  Gantt : 

"The  attempt  to  remedy  our  troubles  through  the 
efficiency  of  the  workman  alone  would  indicate  that  the 
workman  was  really  the  responsible  man  in  an  industrial 
organization,  and  that  to  him  alone  was  due  the  credit  for 
the  economies  and  efficiencies  that  are  produced.  This  is 
so  far  from  the  fact  that  it  is  hardly  worth  discussing. 
The  workman  bears  the  same  relation  to  the  management 
that  the  soldier  in  the  ranks  bears  to  the  officers.  No 

amount  of  bravery  on  the  part  of  the  soldier  or  efficiency 
on  the  part  of  the  workman,  can  amount  to  much  if  he  is 

improperly  directed." 
It  is  possible  that  the  complaints  that  we  hear  about  the 

increasing  inefficiency  of  labor  should  be  directed  at  the 
increasing  inefficiency  of  management.  A  military  or  naval 
officer  cannot  be  trained  in  a  day.  A  shop  manager  cannot 
be  trained  overnight.  We  have  no  facts  as  to  the  relative 
increase  in  the  number  of  workmen  taken  into  our  indus- 

tries compared  with  the  number  of  executives  and  foremen 
that  have  taken  up  the  work  of  their  direction.  Is  it  not 
possible  that  the  workmen  have  relatively  increased  several 
times  more  than  their  managers?  Yes,  seems  a  reasonable 
answer  to  this  question,  for  workmen  can  be  trained  for 
repetitive  tasks  in  as  many  weeks  as  it  takes  years  to 

prepare  a  superintendent  or  foreman  fo^-  his  responsible 
duties. 

Our  great  need  in  measurement  and  management  today 
is  a  gage  for  efficiency  in  high  places.  When  it  is  found, 
oiir  present  methods  of  shop  accounting  will  have  to  he 
radically  revised. 

Tliere  is  a  tendency  in  some  quarters  to  sneer  at,  if  not 
to  condemn,  the  men  employed  in  Governnient  workshops. 
This  is  usually  based  on  the  time  taken  to  do  a  piece  of 
work  rather  than  on  the  quality  of  the  work  produced. 
But  in  most  cases  it  is  because  of  a  lack  of  knowledge  of 
either  the  requirements  of  the  work  or  the  conditions 
under  which  it  is  performed. 

VThen  the  huge  rifle  contracts  began  to  come  to  this 
country,  they  were  eagerly  sought  by  men  who  were  well 
known  in  mechanical  lines  and  who  looked  upon  it  as  an 
opportunity  to  not  only  make  large  profits  but  to  show 
how  modem  shop  methods  and  equipment  could  turn  out 
rifles  at  a  much  lower  cost  than  the  Government  plant. 

No  money  was  spared  in  equipment  nor  in  salaries  to 
executives,  while  workmen  were  offered  wages  that  at- 

tracted them  from  the  older  shops.  But  in  spite  of  all 
this  the  rifle  contracts  have  proved  the  most  disappoint- 

ing of  any  of  the  war  business,  and  if  actual  figures 
could  be  had,  the  costs  would  probably  be  much  above 
those  in  the  Government  plant. 

The  only  reflection  on  the  managers  of  these  plants  is 
that  they  did  not  realize  what  they  were  attempting  to 
do.  The  rifle  looks  like  a  simple  proposition,  just  an 
aggregate  of  small  components  that  any  .shop  can  make. 
So  the  proposition  seemed  in  advance.  But  it  really  con- 

tains many  more  difiicult  problems  than  appear  on  the 
surface,  among  them  the  often  unnecessarily  rigid  inspec- 

tion of  nonessential  operations,  the  exact  size  of  clearance 
cuts  and  the  like. 

Critics  of  Government  shops,  and  particularly  of  the 
ability  of  the  men  employed  therein,  are  not  often  aware 
of  all  the  conditions  either  as  to  the  work  or  the  equip- 

ment. And  while  the  latter  could  be  improved  in  many 
instances,  it  must  be  remembered  that  the  larger  an  insti- 

tution the  more  difficult  it  is  to  look  after  such  details. 

This  can  be  found  in  the  shops  of  any  of  the  larger  cor- 
poratioiis  or  trusts.  And  if  it  can  exist  there,  how  much 
more  will  it  be  found  in  shops  where  the  appropriations 
for  improvements  must  come  from  Congress,  wliere  only 
a  few  who  happen  to  come  from  arsenal  or  navy  yard 
districts  have  any  direct  interest  in  the  plants?  The 

pork  barrel  seems  to  be  too  prominent  a  feature  in  Con- 
gress to  secure  good  and  appropriate  equipment  for  Gov- ernment shops. 

A  study  of  these  shops,  nowever,  cannot  fail  to  in- 
crease one's  respect  for  the  ability  of  the  men  who  are 

directly  responsible  for  the  work  they  turn  out.  No  one 
questions  the  quality  of  the  product ;  in  fact  private  firms 
often  have  difficulty  in  getting  their  products  past  the 
same  inspection. 

It  seems  to  be  a  case  where  the  men  must  produce 

a  high-grade  article  with  an  equipment  much  less  con- 
venient and  efficient  than  it  ought  to  be.  And  this  is 

surely  much  more  of  a  credit  than  a  reflection  on  the 
men  in  Government  plants. 

The  requirements  of  a  good  drinking-water  system  are, 
in  order  of  their  importance,  as  follows:  (1)  The  purity 

of  the  water  should  be  unquestionable;  (2V  the  supply- 
should  be  adequate;  (3)  the  water  should  be  so  dis- 

tributed as  to  prechide  all  possibility  of  contamination : 

(4)  the  water  should  be  of  a  proper  temperature — J.  A. Watkins. 
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MuflIltlap)a©»SpaEadlIle  DtpalMia^  Mesids 
The  two  forms  of  nmltiple-spindle  drilling  heads  shown 

are  the  latest  additions  to  the  line  made  by  the  Nelson- 
Blank  Manufacturing  Co.,  Detroit,  Mich. 

The  two-spindle  head  shown  was  designed  especially 
for  drilling  two  %-in.  holes,  3.83  in.  apart,  in  9-in.  shell 

MULTIPLE-SPINDLE  DRILLING  HEADS 

plugs.  The  spindles  have  No.  2 
Morse  taper  and  are  made  from 
chrome-nickel- vanadium  heat-treated 
steel.  The  head  is  made  in  three  sec- 

tions— bottom  plate,  gear  housing 
and  adapter.  The  adapter  is  detach- 

able, thereby  permitting  interchange 
to  various  machines  at  slight  ex- 

pense. The  spindles  are  driven  from 
idlers  stationed  opposite  each  other, 

meshed  to  the  driver,  by  which  ar- 
rangement it  is  designed  to  secure  a 

true  balance.  The  driver  has  a  thrust 

bearing  to  prevent  it  from  cutting  into 
the  bottom  plate,  should  the  pressure 
caused  by  the  use  of  highspeed  drills 
to  their  full  capacity  be  greater  than 
the  grip  of  the  adapter  on  the  drill 
sleeve.  AH  bearings  are  bronze  bushed. 

The  three-spindle  head  sliown  is  of  a  type  built 
for  any  number  of  spindles  and  is  designed  to  be 
especially    adapted     for     drilling    holes     to     a     certain 

depth,  as  the  spindles  are  provided  with  vertical  adjust- 
ment. Each  spindle  carries  its  own  load  and  is  driven 

by  idlers  meshed  with  the  driver,  the  latter  having  a 
thrust  bearing  at  the  bottom  plate.  Adjustment  of  the 
spindles  is  provided  by  one  half  of  a  bushing  being 
threaded  and  the  other  half  having  a  perfect  fit.  Four 
slots  are  cut  into  this  bearing  so  as  to  hold  it  in  place 
when  being  adjusted,  which  is  accomplished  by  a  dog- 

pointed  screw. 
The  spindles  run  right-hand,  and  as  in  the  first  de- 

scribed head  the  adapter  is  separate  and  interchangeable. 

The  illustration  shows  a  modification  of  the  tj'pe  of 
hydraulic  lathe  built  by  the  Lombard  Governor  Co.,  Ash- 

land, Mass.,  and  described  in  detail  on  page  301,  Vol.  44. 
The  machine  shown  was  designed  primarily  for  the  ex- 

ternal operations  on  6-in.  high-explosive  shells. 
The  spindle  is  9  in.  in  diameter,  about  4  ft.  long,  and 

is  mounted  in  two  long  bearings  that  are  cast  integral 
with  the  frame  of  the  machine.  The  rear  end  of  the 

spindle  is  enlarged  to  10  in.  in  diameter  and  forms  a 
revolving  piston  in  the  rear  bearing. 

In  the  operation  of  the  macliine  the  spindle  is  started 
in  its  backward  position,  the  forging  having  been  clamped 
on  the  arbor.  The  spindle  is  started  into  rotation  by  a 
powerful  hydraulic  clutch  that  is  operated  instantly  by 
a  small  valve;  then  by  another  valve  the  turning  tools 
mounted  in  the  holders  are  fed  into  the  work.  As  soon 

as  this  has  been  accomplished,  the  forward  axial  move- 
ment of  the  spindle  begins.  Then  the  turning  tools  that 

divide  the  length  of  the  shell  into  halves  begin  to  remove 
the  metal  from  the  outside;  the  cutting-off  tool  begins 

HYDRAULIC  SHELL  LATHE 

to  penetrate  the  forging,  and  these  three  tools  continue 
to  work  until  the  front  end  of  the  forging  strikes  the 
drill.    The  feed  is  then  slightly  reduced  as  the  drill  cuts 
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through  the  closed  end,  and  the  facing  tools  finish  this 
surface  to  the  correct  length.  When  the  spindle  reaches 
its  extreme  forward  position,  an  adjustable  stop  strikes 
an  automatic  reversing  valve  and  the  spindle  immediately 
returns  to  its  initial  position. 

All  these  operations  take  place  continuously,  and  at  one 
time  six  tools  are  cutting  simultaneously.  About  30  hp. 
is  required  to  drive  one  of  these  lathes.  The  operating 
oil  pressure  is  about  200  lb.  per  sq.in. 

AdljiisstaBIe  Airlbo^  Pff-ess 
The  special  features  of  the  arbor  press  shown  are  the 

swinging  tables,  which  can  be  used  in  any  position  and 
thereby  permit  instant  adjustment  to  accommodate 
various  sizes  and  shapes  of  work,  and  the  auxiliary 

pressure-applying  handle. 
In  starting  a  mandrel  into  work  to  be  turned  in  a 

lathe  there  are  generally  4  or  5  in.  where  the  mandrel 

QUADRUPLE  ARBOR  PRESS 
Compound   handle   moves   ram    i',    in.   per   stroke;   auxiliary 

handle    moves    ram    %    in.    per   stroke;    maximum    pressure,    30 
tons 

moves  easily.  The  small  handle  pushes  the  mandrel  rapidly 
to  its  position,  but  is  not  powerful  enough  for  heavy  work. 
By  pulling  the  other  handle  the  compound  feature  gives 
it  its  iinal  squeeze.  In  reversing  the  work  the  big 
handle  starts  the  mandrel,  or  other  work  to  be  removed, 
and  after  so  doing  the  smaller  handle  displaces  it  rapidly. 

The  machine  is  considerably  lightened,  eliminating  the 

usual  heavy  cast-iron  frame.    The  upright  bars,  in  align- 

ment with  the  ram,  form  supports  for  the  swinging  tables, 
tending  to  take  up  all  spring.  The  ram  is  operated  by 
two  pinions  on  opposite  sides,  making  it  nonbinding  and 
distributing  the  strain  equally  between  both  pinions. 
Disk  bearings  on  the  other  two  sides  of  the  ram  are  de- 

signed to  eliminate  friction.  The  pinion  shaft  bear- 
ings are  independent  of  the  frame  and  are  readily  re- 

placed when  worn.  Five-tooth  ratchet  pawls,  operating 
over  forty-eight  tooth  wheels,  control  the  ram.  A  pawl 
holds  the  ram  up  when  not  in  use. 

The  press  shown  is  the  latest  addition  to  the  line  made 
by  G.  T.  Eames,  Kalamazoo,  Mich. 

veipss 

Eddies' 
In  general  the  design  and  constructional  features  of 

the  universal  grinder  shown  will  be  gained  from  the 
illustration.  It  is  a  recently  improved  model  produced 
by  the  Ott  Grinder  Co.,  Chicago,  111. 

The  sliding-table  travel  is  automatic  and  is  controlled 
positively  by  adjustable  reversing  dogs  provided  with 
screw  adjustment  operating  against  the  reversing  lever, 
which  is  provided  with  an  attachment  by  use  of  which 

UNIVERSAL   GRINDER 

Range,  5x16  in.;  swing  over  table,  without  water  guards, 
4  in.;  swing  over  table  water  trough,  5%  in.;  swivel  table 
graduated  to  angle  of  6  deg. ;  swivel  table  graduated  to  grind 
taper  to  2^^  in.  per  ft.;  headstock  graduated  to  90  deg.;  width 
of  grinding- wheel  driving  belt,  1%  in.;  diameter  of  grinding 
■wheel,  8  in.;  face  width  of  grinding  wheels,  %  and  %  in.; work  speeds  from  133,  178,  254,  363  r.p.m.;  table  speed  from 
34.5  to  121  in.  per  min.;  width  of  countershaft  main  driving 
belt,  2  in.;  horsepower  required,  2;  floor  space  required, 
31x68    in.;   net   weight,    1,400   lb. 

the  table  can  be  run  pa«t  the  point  of  reverse  without  dis- 
turbing the  adjustment  of  the  reversing  dogs.  Power  is 

transmitted  to  the  table  by  means  of  wonn  gearing,  which 
imparts  a  steady  movement,  free  from  unevenness.  Vee 
and  flat  ways,  in  which  the  table  slides,  are  of  extra  width, 
giving  large  wearing  surface,  and  are  fitted  with  oilers, 
which  keep  the  ways  lubricated.  The  swivel  table  has 
its  bearings  on  the  sliding  table.     It  is  mounted  on  a 
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large,  hardened  and  ground  central  stud  and  is  arranged 
to  swivel  either  way  from  the  center  for  grinding  tapers. 
It  is  controlled  by  means  of  an  adjusting  screw  at  the 
right  end  of  the  table. 

The  table-driving  and  reversing  mechanism  is  non-self- 
centering  and  consists  of  gears  and  clutches,  designed  to 
be  positive  in  action.  This  mechanism  is  contained  in  a 
bracket  bolted  onto  the  outside  of  the  bed  and  is  easily 
reached  for  oiling.  Should  it  become  necessary  it  may 
be  detached  by  removing  four  bolts. 

The  automatic  crossfeed  operates  at  each  reversal  of 

the  table  or,  if  desired,  at  one  end  only,  and  can  be  ad- 
justed to  any  feed  within  a  range  of  0.0001  in.  minimum 

to  0.003  in.  maximum  feed.  It  is  automatically  thrown 
out  when  the  work  has  been  reduced  to  the  required  size. 
By  the  movement  of  a  single  lever  on  the  front  of  the 
machine  within  convenient  reach  of  the  operator,  the 
change  from  a  fast  to  a  slow  feed  can  be  made  instantly 
without  stopping  the  machine. 

The  crossfeed  handwheel  is  graduated  on  its  bevel 
flange  to  correspond  with  the  teeth  in  the  crossfeed  dial, 
which  indicates  the  amount  of  stock  the  wheel  is  re- 

moving at  each  feed. 
Control  of  the  sliding  table  is  by  a  handwheel  mounted 

on  a  sleeve  that  carries  on  its  opposite  end  a  clutch, 
which  engages  with  the  table  drive  clutch. 

StacMiffii^  Tote  Bos 
The  type  of  tote  box  shown  is  electrically  welded 

throughout.  The  handles  are  folded  double  and  punched 

to  afford  a  hook  hold  for  dragging  the  -box  along  the  floor. 
The  sides  slope  inward  just  enough  to  provide  support 
for  the  box  above  and  are  folded  onto  the  ends,  yet  the 
deviation  of  the  sides  from  square  is  so  small  that  rect- 

angular work  can  be  packed  in  as  conveniently  as  irregu- 
lar pieces.  A  %-in.  selvage  around  the  edge  of  the  box  is 

designed  to  increase  its  stiffness. 
The  ends  extend  1  in.  above  the  sides  and  are  folded 

over  onto  the  selvaged  edge  of  the  sides,  where  the  latter 
lap  onto  the  ends.  These  raised  ends  are  bent  outward 
sufficiently  to  permit  the  box  above  to  slip  between. 

Spot  welded  to  the  bottom  and  slightly  shorter  than  the 
box  are  two  half-round  runners.  These  are  beveled  on 
the  ends  and  so  placed  that,  when  the  box  is  in  stacking 
position,  they  are  in  contact  with  the 
edges  of  the  box  below,  thus  opposing 
any  tendency  of  the  sides  to  spring 
in  under  heavy  weights.  The  upper 
corners  of  the  ends  are  cut  off  at  a 

45-deg.  angle.  Embossed  pieces  are 
spot  welded  to  the  lower  corners  of 

the  ends  parallel  with  the  upper  cor- 
ners and  in  such  position  as  to  act 

as  guides  in  bringing  the  box  to 
stacking  position.  These  guides  in 
conjunction  with  the  runners  also 
serve  to  prevent  any  sidewise  shifting 
of  boxes  while  being  trucked.  In 
dragging  the  box  over  the  floor  the 
ninncrs  present  only  line  friction  and 
remove  wear  and  tear  from  the  bottom 

of  the  box.  By  reason  of  the  raised 
ends,  space  is  provided  above  the 
liandle  for  the  card  holder,  in  which 

position  it  more  readily  indicates  the  contents  of  the  box. 
The  stacking  feature  of  this  form  of  box  is  indicated 

size,   20x12x6  in. 

STACKING   TOTE  BOX 

stock,   IS-gage   steel;  handles,   14-gage  steel 

by  the  fact  that  a  stack  of  ten  boxes  can  be  tilted  to  an 
angle  of  almost  45  deg.  before  buckling. 

This  type  of  tote  box  is  a  recent  product  of  the  New 
Britain  Machine  Co.,  New  Britain,  Conn. 

jocairaa Latke 
The  illustration  shows  the  latest  type  of  heavy  boring 

lathe  developed  by  W.  &  C.  Douglas,  Middletown,  Conn., 
which  represents  a  further  development  of  the  engine 
lathe  (described  in  detail  on  page  391,  Vol.  44)  made  by 
this  firm. 

The  machine  was  designed  to  be  especially  adapted  for 
boring  8-  to  12-in.  shells.  It  will  be  observed  that  the 
machine  is  equipped  with  a  pot  chuck  and  a  steadyrest. 

HH,A\'Y-l)UTY    BORING    i^ATHK 
Length  of  bed,  13  ft. 

through  spindle,  2  in. swings  over  ways,  26%   in.;  diameter  of  spindle,   6  in.;  hole 
boring  ram,  5^4  in.  square,  74  in.  long;  travel  of  ram,  58  in.; 

distance  from  faceplate  to  face  of  tailstock,    90    in.;    distance    from    faceplate    to 
face  of  steadyrest,  81  in.;  feeds  per  revolution    of   spindle,   •/«,    A.    i^.    %;    ratio    of gearing,  20  to  1;  size  of  cone  step,  18x8,  15x8;  countershaft  pulleys,  18x8  in. 
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IL^aSae  C®ail®S  Clkuacll^ 

The  form  of  collet  chuck  shown  was  designed  for  ap- 
plication to  the  lathe  in  a  way  that  would  eliminate  the 

necessity  of  the  operator  going  to  the  rear  of  the  ma- 
eline,  as  in  the  usual  form,  to  tighten  or  release  the  chuck. 

of  the  way  from  both  ends,  and  when  tightened  up  on  the 
bar  by  means  of  the  handwheel,  it  grips  the  stock  the 
full  length  of  the  collet. 

In  applying  the  chuck  it  is  only  necessary  to  remove 
the  spindle  center  and  shove  the  taper  end  in  its  place. 
The  collet  is  inserted  by  removing  the  nosepiece  on  which 
the  handwheel  is  attached  and  placing  it  in  the  opening 
in  the  body  of  the  chuck.  The  nosepiece  is  then  screwed 
back  in  place. 

The  type  of  collet  chuck  shown  is  a  recent  product  of 
the  Globe  Engineering  Co.,  42  Traction  Bldg.,  Cincinnati, 
Ohio,  and  is  made  in  two  sizes,  the  dimensions  of  the 
smaller  being  given. 

In  order  to  obtain  correctly  cut  gears  suitable  for  roll- 
ing mills,  the  engineering  department  of  the  Mesta  ]\Ia- 

chine  Co.,  Pittsburgh,  Penn.,  has  developed  the  herring- 
bone-gear planer  shown  in  Fig.  1.  The  tool  only  moves, 

and  the  gear  blank  is  held  rigid  throughout  the  cutting. 

LATHE  COLLET  CHUCK 

Capacity  for  round  stock,  %  in.;  hexagon,  ^4  in.;  square, 
ft  in.;  diameter  o£  handwheel,  5  in.;  projects  from  end  of  lathe 
spindle,  2%  in. 

The  chuck  takes  the  f)lace  of  center  in  the  spindle.  Its 

body,  as  well  as  the  nosepiece,  is  made  of  heat-treated 
steel,  and  hardened  and  ground.  The  collet  is  made  of 
tempered  tool  steel.     It  is  split  back  about  three-quarters 

FIG.   1.    HERRINGBONE-GEAR  PLANER 

Capacity  limited  only  by  pit  capacity;  set-up  shown  accommodates  gears  up  to 
22  ft.  in  diameter;  maximum  face,  .5  ft.  6  in.;  main  drive,  35-hp.  reversing:  motor; 
index  head  and  pump  drive,  5-hp.  motors;   floor  space,  26x26  ft.;  weight,  150,000  lb. 

FIG.  2.  LAYOUT  OF  HELICAL  TOOTH 

The  motion  of  the  cutting  point  of 

the  tool  in  the  machine  must  be  heli- 
cal, and  the  geometrical  considerations 

in  accomplishing  the  motion  as  finally 
evolved  for  this  machine  will  be  made 

clear  by  Figs.  2  and  3.  The  prin- 
cipal motion  of  the  tool  must  be  that 

of  the  tangent  to  the  helix  at  point  A, 
center  of  the  face.  Fig.  2.  The  tool 
must  touch  the  contour  of  the  tooth  un- 

der the  same  angle  during  the  whole 
of  its  stroke.  Therefore,  the  tool  must 
swing  through  the  angle  DEF.  The 
tool  must  have  a  motion  to  compen- 

sate for  the  curvature  BC  of  the  gear. 
The  principal  motion  is  attained  by 
letting  the  tool  holder  slide  on  an 

inclined  plane,  as  sho■^^^l  in  Fig.  3. 
The  lead  screws  A,  which  are  motor 
driven  through  bevel  gears  B,  pull  the 
tool  holders.  The  angle  is  adjusted  by 
moving  the  supporting  blocks  C  by 
means  of  screws  D.  In  the  motion  that 

changes  the  angle  during  the  stroke, 

the  arm  E,  pivoted  on  the  shaft  F,  rock.'s 
as  the  tool  travels  along,  by  means  of 
worm  and  worm  segments.  •  The  angle 
through  which  the.  arm  rocks  is  deter- 

mined by  the  diameter  of  the  blank, 

and  change  gears  are  used  to  accommo- 
date varying  gear  diameters.  Tlie  shape 

of  the  tooth  is  determined  by  pressing 
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the  tool  holder  agains':  a  templet,  similarly  to  the  method 
used  successfully  on  spur-  and  bevel-gear  planers. 

The  curve  described  by  the  tool  during  each  cutting 
stroke  is  a  true  helix  within  limits  of  0.0005  to  0.001  in. 

FIG.     3.    DIAGRAMMATICAL     REPRESENTATION     OF     THE 
INCLINED-PLANE    CUTTING-TOOL    ARRANGEMENT 

Errors  due  to  deformation  of  tool  and  support  and  to 
wear  of  working  surfaces  are  exceedingly  small,  because 
all  parts  are  made  of  more  than  ample  size  in  order  to 
reduce  such  errors  to  the  lowest  possible  minimum. 

IBa^Efl^ISe^ipninig  IB©iraclb\  aiadl 
(Cofl-aainmim  GripaKadlea' 

The  illustration  shows  a  bench  grinder  that  has  recently 
been  developed  by  the  Lamb  Knitting  Machine  Co., 
Chicopee  Falls,  ilass.    It  is  also  made  in  the  column  type. 

The  grinder  head  is  cast  hollow  to  form  a  reservoir 
for  the  lubricating  oil.  The  spindle  is  of  steel  and  runs 
in  self-aligning  ball  bearings.  Oil  is  admitted  to  the 
reservoir  and  bearings  through  a  glass  column  protected 
by  a  brass  guard  with  sight  slots  so  that  the  oil  level 
is  visible  at  all  times.     With  the  oil  level  halfway  up 

BALL-BEARING    BENCH    GRINDER 

this  tube  the  lower  parts  of  the  races  of  the  bearings 
are  below  the  level  of  the  oil  in  the  reservoir. 

The  head  is  secured  to  the  cohimn  by  three  capscrews 
and  is  furnished  separately  as  a  bench  machine  if 
desired.  The  spindle  is  1%  in.  in  diameter  between  the 
bearings  and  is  reduced  at  each  end  to  Yg  in.  in  the 
bearings  and  to  %  in.  for  the  wheels,  which  are  6  in. 

in  diameter  by  1-in.  face. 

While  the  form  of  grinder  sliown  was  primarily  de- 
signed for  internal  work,  it  will  be  seen  that  it  is  adapted 

for  center  and  other  classes  of  grinding,  paralleling  in 
this  respect  the  connnon  forms  of  portable  electrically 
driven  grinders. 

The  grinder  is  air-driven,  working  on  the  turbine  prin- 
ciple, with  the  result  that  a  compact  construction  is  made 

PNEUMATIC  PORTABLE  GRINDER 
Dimensions  of  sleeve,   %x6  In.;  air  pressure  required,  50  to  100 

lb.;  speed,  20,000  r.p.m.;  weight,  7'/i  lb. 

possible.  As  it  is  proposed  to  use  the  same  size  of 
wheel  for  center  grinding  as  for  internal  grinding,  the 

necessity  for  a  special  high-speed  spindle  is  eliminated. 
The  tool  shown  is  a  recent  product  of  William  B. 

Mershon  &  Co.,  Saginaw,  Mich. 

W.  K.  Millholland,  president  of  t^ie  W.  K.  MillhoUand 
^lachine  Co.,  Indianapolis,  Ind.,  and  for  many  years  dis- 

tinguished as  a  machine-tool  designer  of  unusual  ability, 
died  on  Oct.  9.    • 

W.  K.  Millholland  was  born  in  Baltimore,  Md.,  in  1856, 
and  v;as  educated  in  the  public  schools.  He  entered  on 
his  apprenticeship  with  the  firm  of  Flynn  &  Emmerick, 
of  Baltimore,  in  1874,  and  served  a  five-years  course. 
Flynu  &  Emmerick  manufactured  steam  engines,  and  also 

did  general  machinists'  repair  work.  In  the  third  year 
of  his  service  he  was  made  gangboss,  which  position  he 

held  until  he  left  the  Flynn  &  Emmerick  Co.  at  the  com- 
pletion of  his  time.  During  his  apprenticeship  Mr.  Mill- 
holland entered  the  night  school  of  the  Maryland  School 

of  Arts  and  Designs,  taking  a  five-years  course  from 
which  he  was  graduated. 

In  1879  Mr.  Millholland  entered  into  partnership  with 
Mr.  Matthews  and  established  the  firm  of  Matthews  & 
Millholland  in  Baltimore,  which  conducted  a  general 

repair  shop  for  five  years.  During  this  period  Mr.  Mill- 
holland invented  the  balance  valve  for  high-speed  engines, 

and  numerous  other  devices. 
In  1881  he  married,  and  the  following  year  moved  to 

Akron,  Ohio,  where  he  was  made  general  superintendent  of 
the  Falls  Rivet  Works,  which  position  he  held  from  1882 
to  1886.  During  1887  he  moved  to  Chicago,  111.,  where  he 
took  a  position  with  the  M.  C.  Bullock  Manufacturing 
Co.,  which  is  now  the  Sullivan  Machinery  Co.,  as  general 
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foreman,  where  he  remained  for  three  years.  In  1890  he 

became  associated  with  the  George  C.  Whitcomb  Manu- 
facturing Co.  as  superintendent,  and  was  with  the  Whit- 

comb company  for  six  years.  In  1897  he  became  sales- 
man for  the  Marshall  &  Iluschart  Machinery  Co.  and  a 

year  later  went  with  the  Gisholt  Machine  Co.  as  sales 
engineer,  in  which  work  he  continued  until  1906  when  he 

organized  the  International  Machine  Tool  Co.  Mr.  Mill- 
hoiland's  last  organization  plans  culminated  in  the  estab- 

lishment of  the  W.  K.  Millholland  Machine  Co.  in  1909. 

From  a  small  beginning,  with  but  four  or  five  uien,  Mr. 
Millholland  developed  the  business  so  that  at  the  time  of 
his  death  it  carried  more  than  130  men  on  its  rolls,  four 
sons  being  engaged  in  the  business. 

Mr.  Millholland  is  survived  by  his  widow  and  seven 
sons. 

Fredericlfe  W.  Hoefer 

Frederick  W.  Hoefer,  president  of  tlie  Hoefer  Manufac- 
turing Co.,  Freeport,  111.,  widely  known  as  a  mechanical 

inventor  of  exceptional  ability,  and  to  whose  sound  busi- 

ness judgment  the  substantial  growth  of  his  company's 
business  is  attributed,  died  at  his  home  in  Freeport  on 
Sept.  28,  after  a  long  illness.     He  was  62  years  old. 

Mr.  Hoefer  was  born  at  Centennial,  Stephenson  County, 

111.,  in  1854,  where  his  early  life  was  spent  in  much  the 
usual  way.  His  business  career  started  in  that  city  when 
he  opened  a  small  buggy-manufacturing  factory.  Later 
he  moved  to  Freeport  and  began  working  out  some  inven- 

tions in  a  room  of  the  old  court  house  building.  In  the 
summer  of  1892  Mr.  Hoefer  and  D.  C.  Stover  formed  a 

partnership  and  started  the  Stover  Xovelty  Works.  Mr. 
Hoefer  was  the  active  head  of  the  concern.  In  1896  Mr. 
Stover  sold  his  interest  to  A.  G.  Hoefer,  and  a  few  years 
later  the  Hoefer  Manufacturing  Co.  was  incorporated. 

In  the  meantime  Chester  A.  Hoefer,  a  son  of  Frederick 
W.  Hoefer,  had  purchased  an  interest  in  the  business. 

Along  in  1896  Mr.  Hoefer  invented  and  developed 
along  basic  lines  some  wire-coiling  machinery,  which  pat- 

ents were  so  basic  that  practically  no  other  machine  of  its 
type  was  developed  and  put  on  the  market  during  the  life 
of  the  patent. 

The  business  grew  quite  rapidly  until  1904,  when  a 

new  building  was  entered — since  which  time  the  entire 
attention  of  F.  W.  Hoefer  was  along  tlie  lines  of  develop- 

ing drilling  and  boring  machinery. 
In  addition  to  his  immediate  business  interests  Mr. 

Hoefer  devoted  much  of  his  time  to  civic  affairs.  Mr. 
Hoefer  is  survived  by  his  widow  and  three  children. 
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Clayton  L.  Sonen,  until  recently  superintend- 
ent of  the  Heald  Machine  Co.,  Worcester,  Mass., 

has  become  superintendent  of  the  Arthur  Colton 
Co.,  Detroit,  Mich. 

George  F.  Oliver,  for  the  past  year  a  member 
of  the  engineering  staff  of  the  Hopkins  &  Allen 
Arms  Co.,  Norwich,  Conn.,  has  been  appointed 
night   superintendent   of   the   plant. 

H.  0.  Bernhardt,  for  two  years  production 
manager  of  the  Plerce-Arrow  Motor  Car  Co.,  Buf- 

falo, N.  Y.,  has  been  appointed  manager  of  the 
Harroun    Motors    Corp.,    Wayne,    Mich. 

P.  H.  Reardon,  president  of  the  General  Ma- 
chinery and  Supply  Co.,  San  Francisco,  Calif., 

has  resigned  and  disposed  of  his  interests  in 
the  business.  He  is  succeeded  by  Joseph  A. 
Buckley. 
Jay  G.  Coutant  has  been  appointed  to  the 

newly  created  position  of  construction  and  utility 
engineer  of  the  Morrow  Mfg.  Co.,  Elmira,  N.  Y. 
Mr.  Coutant  has  been  connected  with  construc- 

tion  work  for   the   Willys-Overland   Co. 
iiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiium 

Obituary 
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Michael  Higgins,  president  of  the  Hlgglns 
Spring  and  Axle  Co.,  Kacine,  Wis.,  and  promi- 

nent In  the  civic  affairs  of  that  city,  died  on 
Oct.    9,    aged   61    years. 

Levi  Seward  Conant,  for  several  years  acting 
president  of  the  Worcester  Polytechnic  Institute, 
and  for  many  years  professor  of  mathematics  at 
Worcester,  was  killed  on  Oct.  11  by  an  automo- 

bile truck. 

Henry  Spiitdorf.  Inventor  of  the  Splitdorf  Igni- 
tion colls  and  a  number  of  other  electrical  appli- 

ances now  in  general  use,  died  at  his  home  in 
New  Y'ork  City  on  Oct.  16  In  his  83rd  year. 
He  was  one  of  the  first  makers  of  telegraph  in- 

struments, and  made-  the  ones  used  by  Morse, 
the  inventor  of  telegraphy.  Mr.  Splitdorf  was 
associated  with  Clark  In  the  development  of  the 
Clark  repeater,  which  made  it  possible  for  Thomas 
A.  Edison  to  Invent  the  multiple  system  of  teleg- 
raphy. 

£IIIIIIIIIIIIIHIIIIIHlllllllllimilllllllllllllllltlllllllllllllllllltllll 

I  Business  Items  [ 
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A  P.  McCulloch  Machine  Co.  has  removed 
frorn^  Chelsea,    Mass.,    to    216    High    St.,    Boston. 
Mass.,  where  Increased  facilities  for  contract 
work    are    available. 

Wadell  &  Bowen  Co.  has  taken  larger  quarters 
at    109-11    Tichenor   St.,   Newark,   N.   J.,  in   order 
to    afford    increased    facilities    for    its  line    of 

special  machinery  and  tool  work.  The  factory 
was    formerly    located   in    Rahway,    N.    J. 

The  S.  P.  Manufacturing  Co.,  Cleveland,  Ohio, 
has  been  organized  by  Paul  D.  Stafford  and 
Irving  H.  Putnam,  formerly  associated  with  the 
Ferro  Machine  and  Foundry  Co.,  for  the  pur- 

pose of  engaging  in  contract  machine-shop  work. 
W.  Adier  has  opened  temporary  oflQces  at  32 

Union  Square,  New  York  City,  where  he  will  be 
glad  to  hear  from  tool  and  machinery  firms  de- 

siring representation  in  European  and  other 
countries  in  which  he  has  travelers  and  estab- 

lished oflRces. 
The  Annual  Fair  at  Lyons.  France,  will  be  held 

from  Mar.  1  to  15,  1917,  inclusive.  Buyers  from 
all  parts  of  the  world  will  be  present,  and  It  Is 
desired  to  have  as  large  a  representation  of 
American  manufactures  as  possible.  The  State 
Department  has  placed  $500  at  the  disposal  of 
the  American  Consul,  which  will  enable  him  to 
distribute  catalogs  and  other  literature  of  Ameri- 

can manufacturers  who  are  interested.  Catalogs 
can  be  mailed  direct  to  the  consul  at  Lyons. 

The  Haynes  Stellite  Co..  Kokomo,  Ind.,  has 
opened  branch  offices  as  follows :  Roe  L.  John- 

son, Mgr.,  120  Broadway,  Room  1846,  New  York 
City;  A.  F.  Young,  Mgr.,  900  Lytton  Bldg.. 
Chicago;  G.  0.  Litt,  Mgr..  910  First  National 
Bank  Bldg.,  Cincinnati;  J.  T.  Plummer,  Mgr.,  911 
Citizens  Bldg.,  Cleveland;  J.  J.  Cruice,  Mgr.,  318 
Telegraph  Bldg.,  Detroit.  Each  of  these  branches 
has  expert  demonstrators  and  will  carry  a  com- 

plete stock  of  standard  size  solid  Stellite  tools 
and  arc-welded  Stellite  tools. 

Ignacio  Anitua.  of  the  firm  of  Anltua  y  Charola, 
Elbar,  Guipuzcoa,  Spain,  who  has  been  In  this 
country  for  an  extended  period  for  the  purchase 
of  machinery  and  tools,  is  enthusiastic  concern- 

ing possibilities  of  American  machinery  in  Spain. 
Those  manufacturers  interested  In  the  Spanish 
market  are  requested  to  send  two  catalogs,  with 
export  prices  and  discounts,  to  the  American 
branch  of  his  firm  at  194  West  St.,  New  York  City, 
and  one  catalog  to  Mr.  Anltua  direct  at  the 
home  oCQce  in  Spain,  Mr.  Anltua  returns  to  Spain 
to  take  up  an  energetic  campaign  and  expects 
to  return  to  this  country  the  early  part  of  next 

year. 
;;iliiiiiiiiiiiiiiiiiiitii>itiiiiiiitiiiitiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiitiiiiiiimnu' 

I  Trade  Catalogs  j 
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Grinding  Wheels.  Waltham  Grinding  Wheel  Co., 
Waltham,  Mass.  Catalog  No.  16,  pp.  84,  6x9  In. 
Illustrated. 

"GoodActive"  Belt  Shifter  for  Cone  Belts.  Niles 
E.  Larson.  P.  0.  Box  250,  Chicago,  III.  Circular. 
Illustrated. 

Chicago  Automatic  Screw  Machines.  The  John 
Macnab  Machinery  Co.,  90  West  St..  New  York. 
Catalog.     Pp.  16.     81^x11.     Illustrated. 

Metal-Cutting  Saws  and  Machines.  The  Henry 
G.  Thompson  &  Son  Co.,  New  Haven,  Conn.  Cat- 

alog No.  16,  pp.  64,  5x8  In.     Illustrated. 

"Toledo"  Pipe  Threading  Devices.  The  Toledo 
Pipe  Threading  Machine  Co.,  Toledo,  Ohio.  Cata- 

log.     Pp.    14.      3  "4x6    In.      Illustrated. 
Bronze  Bushings  and  Bearings.  The  Bunting 

Brass  and  Bronze  Co.,  Toledo,  Ohio.  Catalog 
and  Price  List.    Pp.  84.     5x8^4  In.     Illustrated. 

Duntley  Electric  Sensitive  Drilling  Stand.  Chi- 
cago Pneumatic  Tool  Co.,  Fisher  Building,  Chi- 
cago, 111.  Bulletin  E-31.  Pp.  4.  6x9  in.  Il- lustrated. 

Grinding  Machines.  Landls  Tool  Co.,  Wajmes- 
boro,  Penn.  Catalog.  Pp.  26.  6x9  In.  Illus- 

trated. This  describes  the  plain  self-contained 
grinding  machines  for  cylindrical  and  conical 
surfaces    built    by    this    company. 

Machinists'  Small  Tools.  Pratt  &  Whitney  Co., 
Hartford,  Conn.  Catalog  No.  9.  Pp.  316.  4Hx 
1%  In.  Illustrated.  This  covers  taps,  dies,  ream- 

ers, milling  cutters,  twist  drills,  lathe  tools,  etc., 
and  contains  tables  of  standard  threads,  machine 
screws,   etc. 
Viiiiiiiiiiiii   ml   iiiiMiHiiitiiiiiiiiiiii iiiiiiiiimitimitiminnii. 

Forthcoming  Meetings 
:nimiiiiiitiiiii! 

American  Society  of  Mechanical  Engineers. 
Annual  meeting,  Dec.  5-8,  Engineering  Building, 
New  York  City.  Calvin  \V.  Rice,  secretary,  29 
West  39th  St.,  New  York  City. 

American  Society  of  Mechanical  Engineers. 
Monthly  meeting,  first  Tuesday.  Calvin  W.  Rice, 
secretary,  29  West  39th  St.,  New  York  City. 

Boston  Branch  National  Metal  Trades  Associa- 
tion. Monthly  meeting  on  first  Wednesday  of 

each  month.  Young's  Hotel.  W.  W.  Poole,  secre- 
tary, 40  Central  St.,  Boston,  Slass. 

Providence  Association  of  Mechanical  Engi- 
neers. Monthly  meeting,  fourth  Wednesday  of 

each  month.  J.  A.  Brooks,  secretary,  Brown  Uni- 
versity, Providence,  R.  I. 

New  England  Foundrymen's  Association.  Reg- ular meeting,  second  Wednesday  of  each  month. 
Exchange  Club,  Boston,  Mass.  Fred  F.  Stockwell, 
205  Broadway,  Cambridgepnrt,  Mass. 

Engineers'  Society  of  Western  Pennsylvania. 
Monthly  meeting,  third  Tuesday ;  section  meeting, 
first  Tuesday.  Elmer  K.  Hiles,  secretary,  Oliver 
Building,  Pittsburgh,  Penn. 

Rochester  Society  of  Technical  Draftsmen. 
Monthly  meeting,  last  Tliursday.  O.  L.  Angevine, 
Jr.,  secretary,  857  Genesee  St.,  Rochester,  N.  Y. 

Superintendents'  and  Foremen's  Club^  of  Cleve- land. Monthly  meeting,  third  Saturday.  Philip 
Frankel,  secretary',  310  New  England  Building, Cleveland,  Ohio. 

Western  Society  of  Engineers,  .Chicago,  HI. 
Regular  meeting,  first  Wednesday  evening  of  each 
month,  excepting  .July  and  August.  .T.  71.  Warder, 
secretary,  1785  Monadnock  Block,  Chicago,  III. 

Philadelphia  Foundrymen's  Association.  Meet- 
ings first  Wednesday  of  each  month.  Manufac- 

turers' Club.  Philadelphia,  Penn.  Howard  Evans, 
secretary.  Pier  45  North,  Philadelphia,  Penn. 

Technical  League  of  America.  Regular  meet- 
ing, second  Friday  of  each  month.  Oscar  S. 

Teale,  secretary,  35  Broadway,  New  York,  N.  Y. 
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749 e^cIhiliniiiniE'  s\  G8\s°M©<t©r  Cra^imli  Ce^se 
By  Fred  P.  Bowen 

SYNOPSIS — This  includes  the  unusual  operation 
of  roughing  the  crank-case  joint  on  a  buzz  planer. 
It  also  shotos  the  methods  of  handling  the  succeed- 

ing twenty  operations  and  gives  the  time  required 
for  each. 

The  first  operation  ou  this  crank  case  is  to  inn  it  over 
a  wood  buzz  planer  as  in  Fig.  1.  This  is  to  remove  the 
stock  to  within  -^^  in.  for  finish  on  the  vertical  mill. 
This  case  when  finished  has  no  gaskets  in  it,  but  it  is 

scraped  to  a  surface  plate.  Oil  pans  and  gear-case  covers 
are  surfaced  to  finish  size  where  gaskets  are  employed. 

and  the  other  side  drilled,  leaving  ̂   in.  of  stock  to  ream 
with  four  rose-shell  reamers.  Eeaming  is  done  in  the 
same  way.  After  this  operation  every  jig  is  located  from 
the  plunger  guide  holes.     Time,  15  min. 

Operation  No.  5  is  to  mill  the  hand  hole  or  inspection 
hole  and  the  magneto-bracket  faces.  This  is  done  on  an 
angle-plate  fixture,  Fig.  4,  which  is  used  on  a  vertical 
Jiiill.  It  has  two  hardened  and  ground  plugs  A  and  B 
tliat  locate  the  case  from  the  plunger  guide  holes,  up 
against  the  cylinder  face,  and  is  held  by  two  clamps,  C 
and  D,  through  cylinder  holes.  Machine  one  side,  reverse 
the  case  and  then  finish  the  other  side.  Both  sides  are 
machined   to  the   same  dimensions  from  plunger  guide 

IPIG.  1.    UOUGH-SURFACIXU  CKA.NK  CASE  ON  BUZZ  PLANER FIG. FINISHING    O.X   VERTICAL   MILLER 

Place  a  flywheel  on  top  of  the  case  as  a  weight  to  keep 
the  case  from  chattering,  as  shown  in  Fig.  1.  High-speed 
steel  blades  are  used  in  the  cutter  head.  This  machine  is 

run  at  3,000  r.p.m.  The  blades  are  ground  the  same  as 
for  wood.     You  can  remove  ^V  in.  of  stock  at  one  cut. 

For  finish  milling  use  1  part  lard  and  2  parts  kerosene 
oil  mixed,  for  a  nice  finish  surface.  Time,  7  min.  per 
case. 

The  second  operation  is  to  mill  the  bottom  in  the  fix- 
ture, as  in  Fig.  2.  This  fixture  has  three  set  locating 

plugs  that  locate  from  pattern  points,  and  two  spring 
plungers.  Two  studs  and  clamps,  operating  through  cyl- 

inder holes,  hold  the  case  to  the  fixture.  One  cut  is  re- 
quired to  finish  case.    Time,  10  min.  per  case. 

Operation  No.  3  is  to  mill  tlie  cylinder  face  on  a  flat 
east-iron  plate  fixture  with  four  straps  to  hold  case  to 
fixture,  taking  one  rough  and  one  finish  cut.  Time,  16 
min.  per  case. 

Drilling  and  reaming  the  plunger  guide  holes  in  a 

jig,  under  an  eight-spindle  drill,  constitute  the  fourth 
oi)eration.  This  jig,  shown  in  Fig.  3,  locates  from  a 
center  line  laid  out  on  the  case.  Tlicre  are  four  slip  drill 
bushings  and  four  slip  reamer  bushings.  Four  holes  are 
drilled  on  one  side  of  the  case,  then  the  case  is  reversed 

holes.  The  top  of  the  fixture  is  milled  off  for  placing 
the  size  block  to  set  the  cutter  and  to  get  the  correct  size. 
Time,  45  min.  per  case. 

Next  comes  the  sixth  operation — milling  the  inside  of 
the  case  on  the  bearing-cap  seats.  This  is  done  on  a  verti- 

cal mill,  locating  the  case  on  the  cylinder  face  and  clamp- 
ing it  to  the  table.     Time,  30  min. 

The  seventh  operation  is  to  drill  the  stud  and  clamp 
holes  in  the  bottom  of  the  case.  The  studs  in  this  case 

go  clear  through,  so  drill  half  way  through  with  the  jig 
located  by  plugs  A,  B  and  C  into  the  plunger  guide  holes. 
The  jig  is  shown  in  Fig.  5.    Time,  35  min. 

All  holes  on  the  top  of  the  case  are  drilled  in  the  jig 
shown  in  Fig.  6,  this  forming  the  eighth  operation.  Next 
drill  the  stud  holes  to  meet  the  holes  drilled  in  operation 

7.  The  jig  locates  from  the  plunger  guide  holes  as  be- 
fore. Time,  40  min.  The  camshaft  core  holes  are  then 

reamed  under  the  radial  drill  to  let  in  the  boring  bars; 
the  time  is  6  min.  for  this,  the  ninth  operation. 

Operation  10  covers  the  boring  of  the  crank,  cam-  and 
magneto-shaft  holes  in  boring  jig,  using  a  Lucas  hori- 

zontal boring  machine.  We  use  cast  iron  instead  of  steel 
for  liushings  in  the  jig  for  boring  bar  bearings,  and  use 

heat-treated  boring  bars.    Our  experience  is  that  cast-iron 
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FIGS.  3  TO  9,  11  AND  12.    DETAILS  OP  TOOLS  USED  IN  MACHINING  A  GAS-MOTOR  CRANK  CASE 

FiR  3— Jig  for  plunger  guide  hole.  Fig.  4— Angle  plate  for  side  milling.  Fig  5— Jig  for  holes  in  bo
ttom  of  crank  case 

Fie-  6— Jie  for  holes  in  top  of  crank  case.  Fig.  7— Boring  bars  and  reamers  for  main  camshaft  an
d  magneto  snart 

befrings  Fig  8—Gear-case  milling  fixture.  Fig.  9— Oil-filler  milling  fixture.  Fig.  11— C
rank-case  oU-fiUer  finishing 

fixture.     Fig.  12 — Boring  tool  for  cylinder  hole 
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bushings  in  a  jig  of  this  nature  are  the  cheapest  to  make 
and  that  you  can  run  the  machine  faster  with  no  danger 
of  bars  and  busliings  cutting  from  the  kerosene  oil  in 
cutting  lubricant,  which  gets  into  the  bearings.    We  have 

FIG.  10.    BORING  OIL-FILLER  HOLE 

way  into  cutter  through  bar,  details  being  shown  in  Fig. 
7.  The  magneto-shaft  bore  is  drilled  and  reamed  with 
hardened  and  ground  slip  bushings.  All  the  tools  are 
driven  by  knuckle  joints.  The  case  is  located  from 
plunger  guide  holes,  O.OOG  in.  being  left  in  all  bearings 
for  the  line-reaming  fixture.  Time,  2  hr.  per  case.  The 
same  casting  is  used  for  the  line-reaming  fixture. 

The  sides  of  the  crankshaft  main  bearings  are  faced 
on  a  horizontal  boring  mill  with  six  properly  spaced  side 
milling  cutters  mounted  on  an  arbor.  The  case  is  located 
from  the  plunger  guide  holes  as  before,  and  the  same 
kind  of  a  fixture  is  used  as  is  shown  in  Fig.  4.  This  is 
operation  11.    Time,  10  min.  per  case. 

The  gear-case  cover  end  is  then  milled  on  a  horizontal 
boring  machine,  this  forming  operation  12.  The  plate 
fixture  shown  in  Fig.  8  is  used,  the  case  being  strapped 
upside  down  on  the  cylinder  face,  and  located  from  the 
plunger  guide  holes  on  two  plugs  A  and  B.  The  time 
is  20  min.  The  same  fi.xture  also  answers  for  operation 
13.  This  mills  the  back-cover  face  on  the  same  horizontal 
machine.    Time,  15  min. 

ilachining  the  oil  filler  comes  next  and  forms  opera- 
tions 14  and  15.  The  milling  is  done  with  the  angle 

fixture  shown  in  Fig.  9.     The  work  is  located  from  the 

FI6.  16 

OPERATION   19 

FIGS.   13,  15  TO  IS.    DETAILS  OP  OTHER  TOOLS  USED  IN  MACHINING  A  GAS-MOTOR  CRANK  CASE 

FlK.  13 — Boring  Jig  for  crank  case.  Fig.  15 — Fixture  for  drilling  hand  hole  in  crank  case.  Fig.  16 — Jig  for  drilling 
gear  case  for  cover.  Pig.  17 — Cylinder  hold-down  boss  spot-face  tool.  Fig.  18 — ^Hand  line  reamer^  for  crank-case  main 
bearings,  camshaft  and  magneto  shaft 

I 
bored  500  crank  cases  with  a  fixture  of  this  type  before 
replacing  bushings. 

The  tools  for  bars  are  made  from  l/^  in.  in  diameter 
drill  rod  No.  5,  taper  pin  hole  drilled  and  reamed  half 

oil-pan  clamping  holes  and  clamped  by  four  slotted  steel 
clamps  as  shown.  The  milling  is  done  on  a  vertical  ma- 

chine in  6  min. '  The  oil-filler  hole  is  bored  with  an  angle 
fixture,  Fig.  11,  under  the  radial  drilling  machine.     The 
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case  is  located  by  taper  plugs  in  the  guide  bushing.  This 
locates  the  case  from  the  cored  hole  in  oil-filler  holes. 
We  at  first  located  the  case  from  the  oil-pan  clamp  holes, 
but  found  there  was  too  much  variation  in  casting  at  this 

point.  This  bore  is  4  in.  in  diameter  and  i/g  in.  deep, 
undercut  to  an  angle  of  30  deg.,  this  being  done  by  an 
eccentric  tool.    Time,  15  min. 

Boring  Cylinder  Holes  in  Base 

The  four  cylinder  holes  are  then  bored  in  the  top  of  the 
ease  with  a  double-bladed  two-size  cutter,  operation  16. 
The  first  size  is  used  as  a  rougher  and  the  second  as  a 
finisher.  Details  of  this  are  shown  in  Fig.  13.  The  case 
is  located  by  two  plugs  from  the  plunger  guide  holes  and 
is  clamped  by  two  studs  through  the  plunger  guide  holes, 
as  shown  in  Fig.  13.    Time,  35  min. 

All  small  holes  on  both  sides  of  the  crank  case  for  hand- 
hole  covers,  magneto  bracket,  plunger-guide  setscrew  and 
name-plate  holes  are  then  drilled  and  tapped,  operation 
17.  These  holes  are  drilled  on  a  high-speed  radial  drill- 

ing machine  with  an  angle-plate  fixture  for  holding  the 
case,  as  in  Fig.  14.    The  fixture  shown  in  Fig.  15  locates 

fig.   14.    DRILLING  SIDE   HOLES  ON   CRANK   CASE 

the  case  from  the  cylinder  holes.  The  small,  separate 

drill  jigs  B  are  located  from  the  plunger  guide  holes. 
Time,  25  min. 

The  next  is  operation  18,  which  taps  all  holes  on  top 
of  the  crank  case.  Six  of  these  holes  are  %-in.  Whit- 
worth  thread,  left-hand  thread.  As  we  experienced  some 
trouble  in  breaking  taps,  we  took  a  tap  to  the  grinding  de- 

partment and  had  half  of  the  diameter  of  the  threads 
ground  away.  Using  this  for  the  first  tapping  operation  and 
a  full-thread  tap  for  the  finishing  operation  ended  our 
troubles.     This  requires  30  min.  per  case. 

The  next  drilling  operation,  19,  requires  a  large  fixture, 

as  shown  in  Fig.  Ifi.  This,  drills  the  gear-case  cover  end. 
The  case  is  strapped  to  a  radial  drilling-machine  table 
with  the  jig  locating  into  crankshaft  and  magneto-shaft 
bore.     Time,  8  min. 

-  Operation  20  spot-faces  the  oil-pan  clamp  noles  and 
the  gear-case  cover-clamp  holes  with  a  special  slip  counter- 
bore  from  the  underside  of  the  boss.  The  tool,  Fig.  17, 
shows  how  the   cutter   is   held  with  a   sort  of   bayonet 

joint.  By  reversing  the  machine  this  cutter  will  drop  off 

and  you  can  pull  shank  from  hole  and  be  ready  for  the 
next  hole.     Time,  per  case,  15  min. 

The  last  operation,  21,  is  the  line-reaming  of  the 
main  bearings  and  the  cam  and  magneto  shaft.  For  this 
reaming  the  case  is  located  from  the  cylinder  face  and  the 
plunger  guide  holes.  This  is  a  hand  operation  and  is 
done  in  the  assembly  room  after  the  case  has  been  through 
the  inspection  department.  Both  the  fixture  and  the 
reamers  are  shown  in  Fig.  18.  After  this  it  is  ready 

for  scraping  the  joints  and  is  then  assembled. :« 

By  J.  P.  BnopiiY* 

An  interesting  part  of  the  duties  of  the  manager,  super- 
intendent or  purchasing  a-^ent  is  the  buying  of  the 

most  suitable  machinery  for  the  work.  It  is  doubtful 
whether  sufficient  importance  is  attached  to  this  phase 

of  purchasing  to  assure  that  the  right  kind  and  size  of 
machine  tool  will  be  bought.  I  know  of  many  mis- 

takes having  been  made  because  of  a  tendency  to  adhere 

to  past  practice. 
Engine  lathes  are  often  purchased  for  cylindrical  work 

of  a  specific  character,  because  lathes  have  in  the  past 
been  used  for  all  kinds  of  cylindrical  work.  The  right 
idea,  however,  is  to  eliminate  the  lathe  when  another  tool 
is  more  suitable.  The  lathe  is  a  useful  tool  and  always 
will  be.  But  where  is  the  sense  in  purchasing  lathes 

when  chucking  machines,  hand  and  automatic  screw  ma- 
chines and  boring  mills  are  better  adapted  to  the  work? 

Still,  many  intelligent  men  buy  lathes  for  work  that 
can  be  done  better  and  cheaper  on  some  other  type  of 
machine. 

The  hand  screw  machine,  on  work  within  its  scope, 
is  far  superior  to  the  lathe.  The  same  is  true  of  boring 
mills  and  automatic  screw  machines  on  work  for  which 

they  are  fitted.  In  spit*  of  this  fact  some  of  us  fol- 
low the  path  of  least  resistance  in  making  purchases  and 

for  a  given  product  buy  that  equipment  which  we  have 

always  bought.  This  is  all  wrong.  We  should  inves- 
tigate, get  prices  and  productions  and  inform  ourselves 

'  as  to  which  tool  is  the  most  suitable.  Such  investiga- 
tion must  be  carefully  conducted.  The  records  of  pro- 

duction of  a  certain  machine  on  somewhat  similar  work 

give  no  positive  assurance  that  similar  results  will  be 
obtained  on  our  work. 

The  miller  has  made  phenomenal  records  in  the  pro- 
duction of  flat  surfaces  at  low  cost,  but  there  are  flat 

surfaces  that  the  miller  cannot  produce  as  cheaply  as  the 
planer  or  the  shaper.  The  reverse  of  this  is  also  true, 
and  a  manufacturing  plant  using  planers  and  shapers  on 
work  better  suited  for  the  miller  is  negligent. 

A  common  mistake  in  purchasing  drilling  machines 
is  to  get  them  too  light  for  the  work.  Crowding  a  drill 
on  a  drilling  machine  that  is  too  light  will  strain  the 
machine.  For  this  reason  the  ability  to  deliver  quan- 

tities of  accurate  work  should  be  considered  in  the  pur- 
chase of  drilling  machines.  This  applies  especially  to 

radials.  In  buying  radials  an  oversized  machine  is  vastly 
superior  to  one  that  is  just  able  to  do  the  work. 

Punch  presses  are  machines  that  require  cautious  in- 
vestigation before  a  decision  is  reached  as  to  the  best 

•Vice-president,  Cleveland  .Automatic  Machine  Co. 
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size  to  purchase.  A  press  that  is  used  for  blanking,  pro- 
ducing pieces  to  the  capacity  of  the  machine,  may  work 

with  ease  when  the  punches  and  dies  are  new  and  sharp. 
But  wliat  happens  when  the  keen  edge  of  the.  cutting 
tool  is  destroyed,  after  a  few  hundred  pieces  are  pro- 

duced? If  the  machine  is  not  abundantly  powerful,  the 
working  parts  will  be  strained,  and  one  must  be  constantly 
grinding  punches  and  dies  to  avoid  disaster  to  the 
machine. 

And  now  comes  the  question  of  hand-operated  as  op- 
posed to  automatic  machines.  The  hand  screw  machine 

is  an  exceptionally  useful  tool,  and  almost  any  piece  of 

cylindrical  form  can  be  produced  on  it.  But  before  buy- 
ing these  machines  for  a  given  line  and  quantity  of 

work  it  would  be  well  to  make  inquiries  as  to  the  re- 
STilts  obtained  on  automatics. 

Setting  up  a  hand  machine  is  somewhat  similar  to 
setting  up  an  automatic,  and  vice  versa.  But  the  hand 
machine  necessitates  the  constant  attention  of  the  oper- 

ator, while  the  automatic  does  not.  For  turning  out  a 
great  quantity  of  work  at  low  cost  the  automatic  is  the 
really  uptodate  machine  tool.  One  man  can  operate  from 
four  to  eight  automatics,  whereas  one  man  can  operate, 
in  nearly  all  cases,  only  one  hand  machine.  With  large 
quantities  of  work,  the  saving  of  operating  costs  is  greatly 
in  favor  of  the  automatic. 

Considered  merely  from  the  viewpoint  of  output  on 
large  and  small  work,  hand  and  automatic  screw  machines 

will  be  found  about  equal.  In  some  eases  the  hand  ma- 
chines can  do  slightly  more  work  than  an  automatic, 

and  in  other  cases  the  automatic  shows  some  gain  over 
the  hand  machine.  So  it  is  just  to  rate  them  as  equal 
producers. 

In  conjunction  with  automatics  and  hand  machines 
the  grinder  plays  an  important  part.  The  grinder  is 
a  wonderful  machine  when  not  crowded  beyond  its  capa- 

city; if  it  is,  the  results  are  very  discouraging.  One 
should  be  careful  when  ordering  grinders  and  buy  them 
large  enough.  Work  produced  on  a  grinder  that  is  not 
heavy  enough  merely  has  the  surface  scratched.  It  is 
costly  and  unsatisfactory,  whereas  if  the  correct  machine 
with  proper  wheels  is  used,  the  result  is  little  short  of 
marvelous. 

All  that  has  gone  before  means  that  when  you  give  or- 
ders to  your  purchasing  department  to  buy  new  machin- 
ery, do  not  do  so  too  hastily.  Do  not  make  the  mistake 

of  ordering  a  14-in.  lathe  for  work  that  should  be  done 
on  an  18-in.  size.  This  applies  to  any  kind  of  machine. 
An  overcrowded  machine  costs  more  for  cutting  tools  and 
vastly  more  for  repairs  and  depreciation.  One  cannot 
confidently  e.xpect  so  good  or  so  much  work  from  a  ma- 

chine that  is  not  suitable  for  the  job. 

By  William  Seelert 

The  machine  described  below  has  proved  to  be  a  great 
time  saver  on  repairs.  One  end  of  the  tool  is  designed 
for  shearing  off  the  heads  of  rivets  on  old  coupler  and 
draw  pockets,  the  other  end  for  riveting  new  ones  to- 

gether. 
It  will  be  observed  that  the  machine  is  of  heavy  con- 

struction, which  is  necessary  for  this  class  of  work. 
This  machine  is  composed  of  the  stroke  cylinder  A  (28 

in.  in  diameter  by  18  in.)  with  lugs  B  cast  on  both  sides 

onto  which  are  fastened  the  16-in.  I-beams,  these  in  turn 
being  reinforced  and  supported  by  the  plates  C  (1x15  in. 
by  8  ft.),  which  are  bent  around  the  sides  of  the  air 

cylinder. Underneath  the  air  cylinder  is  mounted  a  stroke  cyl- 
inder (10  in.  in  diameter  by  24  in.)  that  is  filled  with 

kerosene.     The  cylinder  is  provided  with  a  bypass  and 

PNEUMATIC    RIVETING    AND    SHEARING    MACHINE 

acts  as  a  cushion  for  the  air  piston.  Without  this  cush- 
ioning effect  the  machine  would  soon  jar  itself  to  pieces. 

The  holes  in  the  levers  at  D  and  D'  are  slightly  oblong 
to  allow  for  the  radial  movement  of  the  levers.  The 

ratio  D-E  to  E-D'  is  3  to  1,  making  a  pressure  of  about 
73  tons  on  the  ram  R  at  80-lb.  pressure  in  the  cylinder 
A.  The  machine  is  operated  by  the  three-way  cock  H. 
The  cutout  cock  I  operates  the  air  cylinder  K  by  means 
of  which  the  couplers  are  pushed  against  a  stop  and  held 
in  place  while  the  rivet  heads  are  being  sheared.  The 
air  cylinder  A  is  single-acting,  but  in  cold  weather  the 
piston  is  a  little  sticky.  To  counteract  this  the  air  pipe 

leading  into  the  top  head  with  the  three-way  cock  ./  was 
applied,  to  force  it  down. 

The  levers  F  and  the  uprights  G  are  forged  from  a 
good  grade  of  iron. 

]HIngIh=§ip®©d  PiPflMs 
By  D.  C.  Benton 

We  have  three  semi-automatic  five-spindle  drill  presses 
for  drilling  cotter-pin  holes  V64  in.  and  ̂   in.  in  diam- 

eter in  cap  screws  and  clevis  pins. 
Owing  to  the  shortage  of  men,  we  had  to  employ  boys 

to  operate  the  machines.  After  our  contract  ran  out  on 
high-speed  drills  we  found  that  we  had  to  pay  list  plus 
30  to  50  per  cent,  for  drills.  We  checked  our  drill  cost 
for  a  month  and  found  that  the  broken  drills  represented 
more  money  than  we  got  for  the  delivered  product. 

The  next  month  the  following  plan  was  tried:  Where 
the  piece-work  price  was  6%c.  per  100  holes  we  gave  the 
boys  a  price  of  6%c.  per  100,  provided  they  did  not 
break  more  than  four  drills  during  a  ten-hour  day  and 
8  cents  per  100  if  they  did  not  break  more  than  two  drills 
a  day.  This  at  once  made  a  great  change,  in  our  drill 
cost,  and  all  the  boys  are  showing  an  interest  in  their 
work,  taking  greater  care  and  producing  a  larger  output. 
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By  Kobeut  Mawson 

SYNOPSIS — On  this  and  the  accompanying 
page  are  illustrated  some  jigs  and  fixtures  for 
machinery  elements  used  on  hosiery  machines. 
The  tools  are  modern  in  design  and  construction, 
and  interesting  methods  of  locating  and  holding 

the  parts  are  shown.  The  jig  for  the  talce-up 
head  cover  employs  a  swinging  steel  plate  that  fits 
into  a  slot  previously  milled  as  the  locating 
medium.  It  is  believed  that  the  principles  here 
described  may  be  followed  in  many  machine  shops. 

On  pages  G66  and  718  were  shown  tools  used  by  the 
Jenckes  Knitting   Machine   Co.,   Pawtucket,   E.   I.,  for 

manufacturing  parts  for  hosiery  machines.  The  jigs  and 
fixtures  are  of  modern  design  and  incorporate  good 
holding  and  locating  features.  In  this  article  the  time 
required  for  machining  is  given,  also  the  milling  speed 
for  the  cutter.  The  data  should  prove  of  value  to  the 
general  machine  shop  where  problems  occur  in  which  jigs 
and  fixtures  are  necessary. 

In  the  textile-machinery  practice  covered  in  this  arti- 
cle the  work  produced  meets  the  requirements  of  both 

practical  and  economical  conditions.  In  other  classes  of 
work,  where  a  higher  degree  of  accuracy  than  that  cov- 

ered is  not  required,  it  is  believed  that  much  of  suggestive 
value  can  be  obtained  from  the  textile-machinery  field  in 
connection  with  good  commercial  machine-shop  practice. 

FIS.8  Fie.9  FIS.ll 

JIGS  AND  FIXTURES  USED  IN  MANUFACTURING  HOSIERY-MACHINE  ELEMENTS,  WITH  WORK  SHOWN  IN  POSITION 

FIGS.   2  AND  2-A 

Operation — Drilling-  and  reaming  tension  latch,  Fig.  1.  The 
rough  casting  is  located  in  the  jig  in  a  V-block.  The  cover 
Is  then  dropped  down  and  a  thumb-screw  tightened  on  the 
piece.  A  strap  at  the  end  and  a  knurled  head  screw  hold  the 
casting    securely. 

Holes  Machined — One  hole  Vi-in.  spot-drilled  and  reamed. 
One  ̂ -in.  and  one  A-in.  drilled. 

FIGS.    4    AND    4-A 

Operation — Drilling  and  reaming  take-up  head,  Fig.  3.  The 
casting  is  located  by  two  pins  placed  in  the  form  of  a  V.  The 
other  end  of  the  part  rests  on  a  height  pin.  The  cover  is  then 
dropped  down,  and  by  tightening  the  knurled  head  screws 
the  casting  is  held  in   position. 

Holes  Machined — One  %-in.  spot-drilled  and  reamed,  one 
JJ-in.  drilled,  twc  I'V-in.  spot-drilled  and  reamed,  four  No.  9 
drilled,  three  No.  38  drilled  and  two  holes  drilled  to  suit  No. 
8-32   threads. 

FIGS.    6    AND    6-A 

Operation — Drilling  reinforcer  stop-lever  bracket.  Fig.  5. 
The  rough  casting  is  placed  on  a  height  pin  and  located 
against  a  stop  surface.  The  cover  is  then  swung  down  and  a 
knurled  head  screw  is  tightened  on  the  part  to  hold  it  in  po- 
sition. 

Holes  Machined — One  %-in.  spot-drilled  and  reamed,  one 
^-in.   drilled   and   one   hole  drilled   to  suit  No.    10-24   threads. 

FIGS.    8    AND    S-A 
Operation — Milling  take-up  head  cover.  Fig.  7.  The  rough 

casting  is  placed  on  two  height  pins  and  forced  against  stop 
pins  with  knurled  head  screws.  Two  straps  are  then  fast- 

ened down  onto  the  casting  with  thumb  nuts  to  hold  the  piece 
in  position. 

Surface  Machined— Two  notches,  using  a  side  cutter  1.096 
in.  in  diameter  and  i",,  in.  long  operating  at  506  r.p.ra.,  the  feed 
being  controlled  by  hand. 

FIGS.    9    AND    9- A 
Operation — Drilling  take-up  head  cover.  Fig.  7.  The  milled 

casting  is  located  by  a  steel  plate  that  fits  into  the  ma- 
chined slot  of  the  piece.  The  cover  is  then  dropped  down,  a 

knurled  screw  holding  the  casting  in  position. 
Holes  Machined — One  "/w-in.  drilled,  two  H-in.  drilled,  one 

No.  53  drilled,  one  No.  38  drilled,  one  hole  drilled  to  suit  No. 
8-32  threads,  and  two  holes  drilled  to  suit  No.  6-32  threads. 

FIGS.    11    AND    11-A 
Operation — Drilling  stop-lever  plunger.  Fig.  10.  The  piece, 

which  has  been  previously  cut  to  length,  is  'located  in  V- 
hlocks  in  the  jig.  The  cover  is  then  dropped  down,  and  as 
this  is  also  fitted  with  a  V-block,  it  assists  in  locating  and 
holding  the  part  to  be  drilled.  The  locating  and  holding action   is   rapid. 

Holes  Machined — One  %-in,  drilled  and  one  hole  drilled  to 
suit  No.  12-24  threads. 
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By  C.  N.  UxDEinvooD 

This  arrangement  was  devised  at  the  Eemington  Type- 
writer factory  where  a  large  number  of  screws  like  that 

shown  in  Fig.  1  was  required.  The  limits  allowed  on 
this  screw  were  as  follows :  In  length  0.005  in.,  in  thick- 

ness of  head  0.005  in.,  and  in  thickness  of  thread  body 
0.002  in.  They  were  made  on  a  Brown  &  Sharpe  No. 
00  automatic  screw  machine  equipped  with  a  slotting  at- 

^ 
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PIG.  1.    THE  SCREW 

REQUIRED 

MACHINE  STEEL 
(Pack  Harden)    \  B Stop 

FIG.    2.    COMBINATION    STOP 
AND  BUSHING  HOLDER 

tachment.  The  average  production  per  machine  per 

10-hr.  day  was  5,417  screws,  and  six  machines  were  re- 
quired to  produce  the  required  number.  By  the  use  of 

tliis  combination  stop  and  bushing  holder  the  time  neces- 
sary for  revolving  the  turret  was  saved. 

This  arrangement,  shown  in  Fig.  2,  consists  of  a 
holder  A  which  replaces  the  regular  bushing  holder  of 

the  slotting  attachment,  the  chief  difference  between  the 
two  being  that  it  is  extended  to  form  a  support  for  the 

stop  B.  The  stop  is  screwed  into  the  holder  and  held  in 

place  by  a  setscrew.  The  bushing  C  is  made  taper  and 
fits  into  the  holder  as  shown. 

The  operation  of  the  machine  is  as  follows:  The  tur- 
ret advances  and  the  die  cuts  the  thread  on  the  body 

already  formed  to  size  by  the  cutting-off  tool,  as  shown 
in  Fig.  1.  The  turret  recedes  and  the  slotting  arm 
drops  to  a  position  in  which  the ;  stop  B  is  directly  in 
front  of  the  chuck.     The  machine  then  feeds  the  stock 

Special  lead  and  slotting  cams  are  required  for  the 
operation  of  this  arm.  Table  1  shows  the  layout  of  the 
lead  cam  for  the  screw  shown  in  Fig.  1. 

TABLE   2.    LAYOUT   FOR  ROTATING   CAM 

Machine    type — No.    00    Brown    &    Sharpe    automatic   screw 
machine. 

Below Operation  Hdths.    From        To     Outside 
Arm    descends             7  81  88    
Dwell    for    feed        15  88  3  0.900 
Arm  descends             3  3  6  .... 
Dwell  for  advance  and  c.o        32  6  38  .... 
Arm    ascends           10  38  48    
Dwell  for  advance  and  slotting...      33  48  81  .... 

In  Table  2  is  shown  the  layout  for  the  rotating  cam 
for  the  same  screw,  and  Table  3  shows  the  layout  for 
the  slotting  cam. 

TABLE    3.    LAYOUT    FOR   SLOTTING    CAM 

Machine    type — No.    00    Brown    &    Sharpe    automatic    screw machine. 

Below 
Operation  Hdths.   From     To         Throw  Outside 

Arm  advances             6  13  19  ....  .... 
Dwell  for  c.o.  and  ascend.      32  19  51  ....  0.250 
Slotting           29  51  80  0.070    
Arm    recedes             1  80  81  ....  .... 
Dwell  for  descent  and  feed     32  81  13       

The  machine  spindle  was  run  at  3,000  r.p.m.  and  oil 
cups  placed  on  the  journals.  The  time  for  making  a 
screw  was  reduced  to  4  see.  The  average  daily  produc- 

tion of  the  machines  jumped  to  7,675.  This  gave  ai 
increase  of  42  per  cent,  in  the  production,  and  the  num- 

ber of  machines  required  was  reduced  from  six  to  four. 
These  machines  have  been  running  for  two  years  under 
these  conditions  and  have  given  absolutely  no  trouble. 
In  fact  they  require  less  attention  than  they  previously 
did  when  the  stop  was  located  in  the  turret. 

Tappaia^  tihe  TSairesicdl  ©mi  dhiaseFS 
By    CiEOlKiE    B.    F.VlliilAX 

I  needed  a  hand  chaser  in  order  to  ease  out  a  brass 

nut  that  was  too  tight.     Not  having  one  handy,  I  took 

TABLE  1. LAYOUT  FOR  FRONT  AND  BACK  SLIDE 
AND  LEAD  CAMS 

Machine    type 
machine.     Spindl 
to  malie  one — 4. 

Operation 

—No.    00 

3  speed- Gross  in 
Hdths. 

.      16 
1 

.      32 

.      16 
2 
8 

.      17 
5 

.      20 

Brown    &    Sharpe    automat 
-Forward  850.  reverse  3,000. 
10  hr.— 9,000. 

From        To          Throw      Rev. 
33             49           0.035           32 
49  50      ■       ....              2 

32           0.070           64 
32             48           0.023           32 
48             50                            4 
50  58                          16 
58             75           0.170  (10)34 
75             80           0.170           10 
80           100                         40 

c    screw 
Seconds 

Feed 

0.0011 
Dwell 
Cutoff    . 

0.0011 

Cutoff     . 0.0007 

Clear 

Die  oft 
Clear    . 

out  to  the  stop  after  which  the  slotting  arm  drops  to  its 
second  position  in  which  the  bushing  is  directly  in  front 
of  the  chuck.  The  slotting  arm  then  moves  forward 
and  the  screw  is  taken  into  the  bushing  while  the  cut- 

ting-off tool  separates  the  screw  from  the  stock.  The 
screw  is  then  carried  in  the  busliing  to  the  slotting  saw 
and  slotted.  The  forming  tool  forms  the  head  and  neck 

of  the  screw  at  the  same  time  that  the  cutting-off  tool 
forms  the  thread  body  and  cuts  off  the  previously  made 
screw. 

METHOD    OF    MAKING    THE    CHASERS 

two  files  and  after  annealing  them  clamped  them  with 
spacers  between  two  strips  of  iron,  as  shown.  I  then 
tlrilled  a   tap   hole   through  the   files  and  tapped  them. 

m. 
The  Selection  of  a  Foreman  should  be  made  from  the  shop 

force  and  from  those  who  recommend  themselves  by  being 

active,  energetic,  conservative,  but  progressive,  with  good 
moral  character.  We  prefer  selecting  from  the  older  men  if 

their  qualifications  are  satisfactory.  In  qualifications  con- 
siderable knowledge  of  figures,  reading  and  plain  writing 

are  essential,  and  being  able  to  understand  orders  quickly. 
He  must  also  possess  mechanical  skill  and  executive  ability, 
be  systematic  and  thorough  in  doing  work  and  have  the  ability 
to  impart  information  concerning  the  operations  carried 
on  in  the  shop.  While  beinp:  able  to  explain  operations 

clearly,  he  must  not  incline  to  perform  them. — "Railway  and 
Locomotive  Engineering." 
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n^factl^riiig  a  Top  Plate  for 

By  Fiunk  a.  Stanley 

SYNOPSIS — One  operation  in  tins  series  consists 

of  form-milling  a  V-surface  in  the  top  of  a  casting 
with  the  work  located  by  a  split  parallel  device  and 

the  cutter  guided  in  a  gage  slot  on  top  of  the  fix- 
ture. The  most  interesting  operation  is  the  auto- 
matic cutting  of  a  series  of  radial  slots  where  the 

indexing  from  cut  to  cut  is  accomplished  by  the 
miller  mechanism  so  that  the  process  is  continuous 
from  start  to  finish. 

Fig.  7  illustrates  a  somewhat  different  type  of  milling 
operation  from  those  described  in  the  first  section  of  this 
article,  in  that  liere  is  shown  the  process  by  which  the  accu- 

rate V-tip  of  the  fan-shaped  top  plate  of  the  typewriter 
frame  is  milled  to  exact  dimensions,  and  the  narrow  flat 

AVhen  set  forward,  the  binder  screw  at  the  top  is  brought 
down  lightly  to  hold  the  plug  against  the  possibility  of 
slipping  back  under  the  action  of  the  form  cutter  when 
it  feeds  forward  against  the  work. 

Positioning  the  Work 

The  work  itself  is  positioned  in  exact  reference  to  the 
^uide  slot  at  the  top  of  the  fixture,  which  determines  the 
position  of  the  cutter  by  the  same  type  of  parallel  locat- 

ing device  shown  at  E,  Fig.  6,  in  connection  with  the 
nulling  fixture.  This  locating  device  is  visible  halfway 
down  the  vertical  surface  of  the  miller  fixture  in  Fig.  7 
and  is  more  clearly  seen  in  Fig.  8.  In  all  cases  where 
this  type  of  locating  device  has  been  applied  to  fixtures 
the  left-hand  side  is  fixed  with  a  dowel  and  is  never 
changed.    It  is  therefore  always  in  exact  relation  to  the 

FIG.   7.    MILLING  THE  SEAT  FOR  THE  TYPE  GUIDE 

referred  to  in  connection  with  Fig.  1  is  produced  to  exact 

width — that  is,  to  0.080  in.  This  means  that  the  sharp 
V-point  is  cut  back  a  depth  of  0.029  in.  in  preparing  this 
V-surface  to  receive  the  hardened-steel  guide  block  that 
serves  as  an  accurate  type  guide  at  the  point  of  printing 
on  the  typewriter  when  assembled. 

FoUM-illLLING    THE    FkONT    OF    THE    CASTING 

The  holding  fixture  in  this  case  is  an  angle  iron  with 
a  vertical  face,  shown  in  Fig.  8,  which  is  provided  with 
suitable  equalizing  stop  surfaces  A  to  receive  the  top  plate. 
This  is  placed  against  it  in  perpendicular  position  and 

held  by  simply  pushing  forward  the  knurled-head  plunger 
carried  in  the  housing  at  the  left-hand  end  of  the  fixture, 
as  shown  in  Fig.  7.  This  plunger  is  not  pressed  forward 
by  spring  action,  but  by  simply  sliding  it  in  contact  with 
the  work  with  easy  pressure  of  the  fingers,  thus  making 
it  impossible  for  any  distortion  to  occur  if  reasonable  care 
is  used  in  moving  the  plug  into  contact  with  the  work. 

FIG.   9.    DRILLING  JIG  FOR  THE  TOP  PLATE 

cutter  guiding  surfaces  or  any  other  portion  of  the  fixture 

which  must  be  relied  upon  to  establish  and  maintain  ac- 
curately any  distance  between  surfaces  or  any  important 

dimensions  where  the  cut  has  to  be  taken.  The  right-hand 
half  of  the  parallel  locating  device  is  the  portion  that  ad- 

mits expansion  away  from  the  center  line,  if  expansion  is 
at  all  possible.  As  a  matter  of  fact,  such  devices  are 
generally  made  a  snug  fit  in  the  slot  in  the  work  that 
passes  over  them  and  constitute  a  gage  for  the  accuracy 
of  such  work.  Closed  to  their  normal  position,  the  work 
should  just  press  over  them  lightly,  ̂ \^len  expanded  even 
a  small  fraction  of  a  thousandth  of  an  inch,  they  should 
secure  the  work  sufficiently  for  locating  purposes. 

If  too  great  a  degree  of  expansion  is  possible  under  the 
action  of  the  opening  rod,  it  is  apparent  that  the  prelim- 

inary milling  operations  have  Ijeen  indifferently  done, 
although  so  long  as  one  side  and  one  side  only  is  relied 
upon  for  the  locating  surface,  all  following  cuts  will  be 
properly  positioned  in  relation  to  that  surface.     It  is, 



758 A  JI  E  R  I  C  A  N     il  A  C  II I  N  I  S  T Vol.  45,  No.  18 

however,  the  best  practice  to  see  that  ex])ansion  devices 
of  this  kind  never  require  to  be  opened  more  than  a  min- 

imum amount  to  give  the  result  looked  for. 
As  will  be  inferred  from  what  has  gone  before,  the 

location  of  the  cutter  in  relation  to  the  work  is  estab- 
lished by  the  guide  formed  in  the  steel  block  B  at  the 

top  of  the  fixture.  This  constitutes  the  setting  gage  by 
which  the  table  of  the  machine  may  be  accurately  adjusted 
in  and  out  until  the  cutter  will  just  pass  freely  through 
the  jaws  of  the  gage  block  without  improper  contact  at 

either  side.  The  depth  is  also  established  just  as  accu- 
rately by  using  a  feeler  gage  between  the  cutter  teeth  and 

the  top  of  the  guiding  surface,  and  the  point  of  the  work 

it  to  rest  flat  upon  these  strips.  As  a  matter  of  fact,  this 
type  of  flat  support  acts  as  a  pretty  good  gage  for  testing 
the  accuracy  of  the  preliminary  milling  undertakings  in 
that  the  slightest  degree  of  distortion  will  be  noticed  at 
once  by  the  tendency  of  the  casting  to  rock  when  touched 
upon  the  comers,  assuming  it  is  not  in  a  true  plane.    How- 

.  Tbo/SKd.hafOen 

® 

FIG.  8.    MILLING  FIXTURE  FOR  THE  TYPE-GUIDE  SEAT 

thus  finished  may  be  relied  upon  to  be  dead  right,  both  as 
to  shape,  because  of  the  form  of  the  cutter,  and  also  as 
to  depth  from  any  given  point  by  which  the  fixture  is  set. 

Another  fixture  in  which  this  same  type  of  locating 
device  is  advantageously  employed  is  illustrated  in  Figs. 
9  and  10.  The  tool  here  shown  is  a  drill  jig,  in  which, 

under  the  gang  drill  shown,  14  holes  are  drilled  simultane- 
ously in  the  top  plate  for  the  clamping  screws  for  retain- 

ing the  toggle  mechanism  that  operates  the  28  floating 
type  bars.  One  of  the  chief  features  of  interest  in 
connection  with  this  jig  is  the  locating  device  already 
referred  to  as  used  on  other  fixtures.  Here  again  the  top 
plate — that  is,  the  work  to  be  drilled — is  located  from  the 
left-hand  side  of  the  slot  milled  in  the  first  profiling  opera- 

tion. The  locating  apparatus  holds  the  work  perfectly 
square  with  the  fixture  and  in  the  exact  lateral  position 
desired.  The  casting  is  pushed  back  prior  to  clamping, 
against  the  tool-steel  stop  pin  shown  at  the  rear  end, 
this  being  milled  away  as  indicated  to  leave  one-quarter 
of  the  top  surface  intact,  forming  a  V-stop  and  acting 
against  the  forward  end  of  the  V-shape  surface  milled  on 
the  work  in  the  forming  operation  shown  in  Fig.  7. 

This  means  that  the  14  holes  drilled  in  the  fan-shaped 
casting  around  the  quarter  circle  to  a  radius  of  6.60  in., 
as  called  for  in  Fig.  1,  will  be  at  the  exact  radius  desired 

in  the  casting,  owing  to  the  fact  that  the  V-point  of  the 
top  plug  A  in  the  jig.  Fig.  10,  is  made  to  a  radius  of  0.029 
in.  Thus,  the  stop  surface  projects  forward  from  the  cen- 

ter point  by  that  much,  which  compensates  for  the  0.029 
in.  that  has  been  flatted  off  from  the  castings  to  be  drilled, 
as  shown  in  Fig.  1.  This,  then,  assures  the  work  being 
drilled  to  the  true  radius  from  the  actual  V-point,  al 
though  that  V-point  has  been  removed  in  the  form-mill- 

ing operation  previously  described. 
The  work  rests  during  this  drilling  process  upon  two 

hardened  flat  steel  plates  at  either  end  of  the  jig.  As 
the  easting  has  been  machined  to  a  true  plane  prior  to 
coming  to  this  jig,  there  is  no  peculiarity  in  expecting 

PIG.  10.    DRILL.  JIG 

FIG.  11.    AN  INDEXING  DRILL  JIG 

ever,  the  method  of  holding  the  work  through  all  these 
milling  operations,  as  well  as  in  the  jig-drilling  operations, 
is  such  that  there  is  no  chance  to  spring  the  casting 
itself.  As  very  little  metal  has  to  be  removed  in  any 
of  the  cuts,  there  is  just  as  little  chance  of  distortion. 
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There  are  of  course  certain  other  drill  jigs  used  on 
this  casting  and  later  on  other  classes  of  operations,  but 
it  is  not  necessary  at  this  point  to  show  them.  It  is  the 

intention  rather  to  pick  out  tools  with  some  original  locat- 
ing feature  or  method  of  securing  the  work  and  show  the 

more  important  phases  in  the  general  progress  of  the  work 
through  the  shop. 

In  this  connection  a  drill  jig  of  quite  unusual  type  is 
illustrated  in  Figs.  11  and  12.  The  construction  of  this 
interesting  fixture  will  be  obvious  upon  inspection,  and 
it  will  not  be  necessary  to  go  into  any  extended  descrip- 

tion, although  a  few  words  of  explanation  may  be  of  serv- 
ice as  pointing  out  some  of  its  principal  features  of 

importance. 
In  this  case  the  work  is  rotated  bottom  side  to  the  front, 

so  that  the  original  locating  guide  slot  cannot  conveniently 

by  hand  to  bring  one  bushing  after  another  under  the  sen- 
sitive drill  spindle. 

The  holes  drilled  in  the  positions  shown  are  0.101  in. 
in  diameter  and  are  put  in  very  rapidly,  as  it  takes  but  a 
few  seconds  to  swing  the  jig  from  one  hole  to  another, 
pass  the  drill  through,  lift  the  spindle,  swing  the  jig 
ahead  to  the  next  hole  and  so  on.  It  will  be  noticed  that 

the  jig  is  provided  with  four  feet,  .so  that  certain  holes 
which  are  to  be  drilled  from  the  flat  side  of  the  casting 

are  put  in  by  turning  the  jig  down  upon  the  V-seat,  bring- 
ing the  respective  guide  bushings  into  position  to  receive 

the  drill. 
One  of  the  attachments  of  importance,  and  of  interest 

as  being  out  of  the  ordinary  in  the  way  of  special  equip- 
ment, is  illustrated  in  Figs.  13,  14  and  15.  This  is  applied 

to  a  plain  miller  and  is  designed  for  automatically  index- 

FIG.  12.    DETAILS  OF  UNUSUAL  FORM  OF  INDEXING  DRILL  JIG 

be  employed.  As  a  matter  of  fact,  as  the  holes  to  be 
drilled  in  this  fixture  are  for  the  type-bar  mechanism  and 
clamp  adjusting  screws,  an  exact  location  in  reference 
to  the  center  of  the  casting  within  a  fraction  of  a  thou- 

sandth of  an  inch  or  for  several  thousandths  is  of  no 

importance.  The  location  of  the  work  in  the  jig  is  there- 
fore more  a  matter  of  convenience  than  anything  else, 

although  it  has  been  arranged  so  that  it  is  accurate  in 
practice.  For  this  purpose  two  holes  0.195  in.  in  diameter, 
drilled  at  the  ends  of  the  series  in  the  arc  of  the  circle, 
as  located  in  Fig.  1,  are  here  used  to  slip  over  pilot 
pins  to  secure  the  casting  for  position  upon  the  faceplate 
of  the  indexing  fixture. 
,  The  body  of  this  jig  is  in  the  form  of  an  angle  plate, 

carrying  a  heavy  stud  and  a  central  sleeve  upon  which 
is  mounted  the  front  portion,  which  is  free  to  rotate  to 
bring  the  holes  in  succession  under  the  drill  spindle. 
The  work  to  be  drilled,  when  put  in  place,  is  secured  by 
two  swinging  clamps  with  small  wing  nuts  which  hold 
the  casting  in  place  without  the  possibility  of  distorting  it. 
The  inner  machined  surface  of  the  casting  rests  against 
hardened  stop  pins  in  the  face  of  the  swiveling  portion  of 
the  drill  fixture.  This  swiveling  faceplate  is  a  snug  turn- 

ing fit,  bearing  on  the  sleeve,  but  may  be  readily  moved 

ing  and  cutting  the  28  radial  slots  in  the  typewriter  top 
plate  for  the  series  of  type  bars.  The  fixture  proper  is 
mounted  upon  a  rotary  table  which  is  indexed  to  that 

part  of  the  circle  necessary  to  cover  the  number  of  de- 
grees embraced  in  the  arc  on  the  easting.  The  entire 

action  of  the  machine  is  automatic  from  the  time  the  feed 

is  thrown  in  for  producing  the  first  slot  until  the  final 
slot  is  cut. 

As  originally  designed,  the  fixture  took  care  of  two 
castings  at  the  same  time,  one  of  these  being  somewhat 
smaller  than  the  top  plate  and  known  at  that  time  as  a 
sublever  segment,  which  is  mounted  upon  the  upper  end 
of  the  fixture  for  the  simultaneous  sawing  of  the  slots 
along  with  the  milling  of  the  slots  in  the  larger  top  plate 
below.  With  the  present  model  of  typewriter  this  fomi 
of  sublever  segment  is  no  longer  used,  and  the  upper  por- 

tion of  the  fixture  is  therefore  not  required.  It  is  the 
intention  to  remove  the  upper  portion  of  this  fixture  in 
order  to  make  it  somewhat  more  convenient  to  place  the 
work  in  position  on  the  bottom  plate.  In  this  connection, 
however,  it  is  interesting  to  mention  that,  although  the 

upper  half  of  the  device  is  no  longer  of  utility,  an  in- 
geniously devised  method  of  operating  two  saws  simultane- 

ously was  incorporated.    This  is  well  worth  calling  atten- 
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tioii  to  as  a  suggestion  for  the  handling  of  similar  under- 
takings. 

The  method  of  operating  the  two  saws  will  be  appar- 
ent. The  lower  saw  is  of  course  carried  upon  the  regu- 

lar arbor  of  the  miller.  The  upper  saw,  mounted  upon  a 

short  spindle,  is  housed  in  a  bracket  slipped  over  the  over- 
arm support  and  clamped  thereto,  while 

the  spur  gear  carried  upon  the  inner 
end  of  the  short  cutter  spindle  meshes 
with  a  similar  gear  near  the  shank  of 
the  main  arbor  of  the  miller.-  This  ar- 

rangement, of  course,  does  not  provide 
any  flexibility  in  the  center  distance 
taken  horizontally  between  the  two 
cutter  spindles,  but  this  was  not  re- 

quired in  the  construction.  If  it  had 
been,  it  could  have  been  secured  by  the 
simple  device  of  adopting  one  or  more 

idler  gears  to  connect  the  two  spin- 
dles. What  was  obtained  was  this: 

In  the  process  of  sawing  the  radial 
slots  in  the  lower  plate,  known  as  the 
top  plate  of  the  typewriter,  the  upper 
cutter  simply  sawed  directly  in  toward 
the  center  of  the  sublever  segments,  one 
of  which  is  shown  in  place  in  Fig.  13. 
The  diameter  of  the  cutter  was  made 

such  that,  after  the  lower  cutter  had 
sawed  the  slots  to  the  rim  of  the  cast- 

ing, the  upper  cutter  had  gone  to  just 
tlie  right  depth  in  the  upper  casting; 
that  is,  the  cutter  diameters  and  the  ad- 

vance of  the  upper  cutter  over  the  lower 
one  were  figured  out  to  provide  for  just 
the  exact  lead  and  distance  apart  re- 

quired on  the  two  jobs  when  carried 
through  in  unison.  The  feature  just 
pointed  out  is  of  interest  as  showing 
how  combinations  of  tools  may  be 
made  to  serve  simultaneously  two  or 
more  purposes  without  adding  material- 

ly to  the  complication  of  the  design 
and  at  the  same  time  practically  doub- 

ling the  output  per  unit  of  time  and 
labor.  Reference  to  Fig.  15  will  give  a 
good  idea  of  the  method  of  mounting 
the  top  plate  of  the  typewriter  frame 
upon  this  indexing  fixture.  This  illus- 

tration also  shows  the  arrangement  of 
the  mechanism  by  which  the  indexing 
process  is  carried  along  without  inter- 

vention of  the  operator.  It  will  fur- 
ther be  noticed  in  Figs.  13  and  14  that 

the  action  of.  the  table  feed  is  also 

automatic,  being  produced  by  a  drum  cam  at  the  right- 
hand  side  of  the  knee.  This  cam  engages  with  a  roller, 
carried  by  a  bracket,  clamped  to  the  dovetailed  guiding 
surface  on  the  under  side  of  the  table.  This  drum  cam 

of  course  reciprocates  the  table  at  the  requisite  rate  of 
speed,  forward  and  back,  for  each  successive  cut.  The 
action  of  this  attachment  is  as  follows : 

-When  the  work  is  put  in  place  and  the  feed  thrown 
in,  which  is  done  by  lifting  a  lever  at  the  front  in  the 
usual  fashion,  the  casting  passes  under  the  cutter  until 
the  latter  saws   a   slot  clear  through   the   ledge   around 

the  rim  of  the  work.  The  drum  cam  under  the  table 
then  feeds  the  table  to  the  right  again  to  bring  the 
work  away  from  the  cutter.  As  the  table  approaches  the 
extreme  end  of  its  travel  to  the  right,  the  bell  crank  at  A, 
Fig.  15,  comes  in  contact  with  the  adjustable  stop  screw 
B,  which,  acting  through  the  slotted  arm  C,  causes  the 

FIG.    13.    AUTOMATIC    SLOTTING    FIXTURE    FOR  TYPEWRITER  TOP  PLATE 

FIG.  14.    AUTOMATIC  SLOTTING  FIXTURE  AT  POINT    OP  INDEXING 

lever  T>  to  be  swung  outward  or  to  the  right,  pulling  the 

locking  pin  E  out  of  position  in  its  notch  in  the  edge 
of  the  indexing  plate  and  causing  the  pawl  F  to  travel 
forward  and  index  the  notched  plate  and  the  work  one 
step  farther  forward.  The  table,  then  having  finished  its 
backward  stroke,  is  started  forward  and  allows  the  rocker 
arm  C  to  swing  back  to  its  original  position.  The  lever  D 
also  assumes  the  position  seen  in  Fig.  15,  with  its  plunger 
E  locked  into  the  index  notches  in  the  plat*.  This  cycle 
of  operations  is  repeated  for  each  forward  and  return 
stroke  until  the  final  cut  has  been  taken.     After  that  a 
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dog  traveling  around  with  the  indexing  table  strikes  the 
feed-locking  device  at  the  front  of  the  knee  and  allows 
it  to  drop  and  throw  out  the  feed  automatically. 

Ariiaxgement  of  Mechanism 

The  arrangement  of  the  spring  control  on  the  latches  for 
holding  them  in  place  against  accidental  shifting  and 
for  swinging  the  various  arms  and  levers  back  wlien  the 
travel  of  the  table  releases  them  from  contact  with  the 

stop  screws  is  clearly  shown  in  the  drawing  and  will  be 
understood  upon  inspection  of  the  different  views. 

The  method  of  holding  the  work  in  place  will  also  be 
understood  from  examination  of  the  illustrations.  As  in- 

dicated, the  work  drops  over  locating  pins  correctly  posi- 
tioned and  is  held  by  quick-action  clamps  drawn  down 

at  the  forward  end  upon  the  work  by   means   of   cam 

tact  with  the  teeth  of  the  ratchet,  if  it  were  not  for  this 
spring  which  just  as  constantly  moves  the  ratchet  point 
forward  and  against  the  wheel  in  all  positions  of  the 
arc  of  the  movement. 

By  A.  A.  Boyd 

Of  late  I  have  read  a  number  of  articles  in  regard  to 
saving  time  and  labor  in  the  drafting  rooms  and  on 

how  to  make  that  "nonproducing"  department  "efficient." 
I  read  not  long  ago  that  someone  had  found  that  blue- 

prints  could   be  made   from   soft-pencil   drawings   upon 

'Spring  toSuft- 

FIG.    15.    MILLING    FIXTURE   FOR   TYPE-BAR   SLOTS 

levers  at  the  rear  ends.  The  long  handle  shown  project- 
ing from  the  fixture  in  Figs.  13  and  14  is  an  attachment 

to  enable  the  operator  to  swing  the  work  around  to  any 
point  by  hand  when  setting  up  the  jol).  This  lever  is 
brought  into  action  by  releasing  the  indexing  plunger 
and  pawl  at  the  front  by  movement  of  the  hand  lever  into 
neutral  position. 

The  arrangement  of  the  controlling  springs  on  the  lever 
and  pawl  apparatus  will  be  of  interest.  One  of  these 

may  be  especially  referred  to — namely,  the  one  at  G, 
Fig.  1.5,  which  tends  always  to  pull  the  pawl  F  down  into 
contact  with  the  ratchet  wheel,  no  matter  in  what  posi- 

tion tjie  hand  lever  D  may  be  placed.  This  lever  D, 
being  pivoted  as  it  is  at  the  periphery  of  the  work  table 
and  not  from  the  center  of  the  ratchet  wheel,  would 

naturally  have  a  tendency  to  swing  the  pawl  out  of  con- 

thin  bond  paper,  thereby  saving  the  time  required  to 
make  a  tracing  as  well  as  the  value  of  a  sheet  of  tracing 
cloth.  Of  course,  the  draftsman  must  leave  out  many 
of  his  construction  lines,  or  they  will  show  up  on  the 
blueprint,  causing  the  machinist  to  wonder  what  so  many 
lines  are  for.  Bearing  down  hard  to  get  black  lines  makes 
erasures  difficult;  also,  there  is  far  more  chance  of  an 
unchecked  drawing  going  into  the  shop  by  this  method, 
because  during  the  tracing  many  mistakes  are  made  right. 
If  the  drawing  is  of  a  standard  article,  the  lines  will 
have  to  be  done  over  now  and  then,  because  in  handling 

they  will  become  smudged  unless  sprayed  with  some  siz- 
ing liquid,  in  which  case  it  will  be  almost  impossible  to 

make  a  change  upon  the  drawing.  At  be.<t,  it  is  a  sticky, 

dirty  job  that-  is  hard  to  file  away — and  all  to  save  a 
piece  of  tracing  cloth ! 
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Tracing  paper  that  is  not  durable  is  also  objection- 
able. In  a  very  short  time  it  becomes  cracked,  torn 

and  full  of  wrinkles,  so  why  go  to  tlie  expense  of  ink 
tracings  on  paper  when  tracing  cloth  will  outlast  it  and 
is  better  in  every  way  ?  Drawings  on  tracing  cloth  can 
be  changed  time  and  time  again,  as  in  the  case  of  arti- 

cles that  are  not  to  become  standard,  such  as  repair 
parts,  from  which  not  more  than  one  print  is  likely  to 
be  required.  But  why  make  tracings  or  prints  at  all? 
With  a  cross-section  blank  and  a  piece  of  carbon  paper 
a  freehand  sketch  can  be  made  that  will  give  two  or  three 

copies  and  serve  the  purpose  as  well  as  a  hurry-up  blue- 
print from  a  pencil  tracing.  Blueprint  paper  and  time 

are  saved,  and  moreover  the  file  is  not  iilled  with  trac- 
ings that  will  probably  never  be  used  again.  The  orig- 
inal sketch  may  be  placed  in  a  small  book  made  for  the 

l)urpose,  to  be  retained  in  the  drawing  room  as  a  record, 
and  the  carbon  copies  may  be  sent  to  the  shop.  If  the 
drawing  will  be  needed  frequently,  it  is  best  to  make  a 
durable  tracing  on  cloth,  which  can  be  altered  if  necessary. 

Not  long  ago  I  worked  in  a  drawing  room  where  little 
sheets  of  bond  paper  were  given  to  the  draftsmen  to  make 
drawings  upon.  Afterward  the  tracer  would  ink  tlieni 
in  and  clean  off  the  useless  lines,  and  then  blueprints 
were  made.  Of  course,  now  and  then  a  mistake  would 
occur,  which  would  call  for  an  erasure.  After  much 

handling  these  sheets  looked  like  worn-out  tallies  for  a 
card  game.  The  spot  left  by  the  erasures  would  collect 
dust,  even  if  it  did  not  leave  a  hole.  Eather  than  try  to 

make  a  change  of  design  over  one  of  these  dirty,  worn- 
out  drawings  the  draftsman  would  get  a  fresh  sheet  and 
do  the  drawing  over,  after  which  the  tracer  would  trace 
it  again.  This  company  thought  it  was  saving  money 
on  tracing  cloth. 

At  another  time  I  worked  in  a  drawing  room  where  I 

had  to  do  all  the  designing  and  layout  work  on  thin  trac- 

ing paper.  After  several  days'  work  on  a  new  design, 
with  change  after  change,  one  can  imagine  what  this  thin 
tracing  paper  looked  like.  The  object  was  to  enable  the 

tracer  to  take  this  drawing  and  ink  it  in  "direct,"  after 
which  it  was  fded  away  to  be  used  until  worn  out  (which 
was  not  long).     Often  I  have  seen  a  draftsman  take  a 

clean  sheet  of  tracing  paper,  trace  over  his  drawing  and 
start  new,  rather  than  try  to  make  another  change  upon 
an  already  much  scrubbed  drawing.  I  knew  of  one  case 
wliere  a  designer  saw  that  he  could  make  a  little  improve- 

ment in  his  design,  but  did  not,  because  the  thin  tracing 
paper  was  almost  worn  through.  To  erase  again  would 
have  necessitated  a  new  tracing,  which  the  draftsman 
would  not  take  time  for,  as  the  print  was  wanted  in  a 
hurry. 

Many  will  tliink  this  last  instance  overdrawn  and  say 
that  it  is  a  poor  designer  who  will  let  an  imperfect  de- 

sign go  through  for  such  a  cause.  That  is  where  human 

nature  comes  in,  which  many  "efficiency"  plans  do  not  take 
into  consideration.  Give  a  man  poor  tools  and  unpleasant 
conditions  to  work  under,  and  his  work  in  time  will  get 
careless  and  he  will  lose  interest  in  it.  To  buy  a  good 
grade  of  drawing  paper  for  the  designer  will  pay,  because 
it  is  pleasant  to  work  upon  and  change  after  change  can 
be  made  upon  it.  The  same  can  be  said  of  tracing  cloth. 
Nothing  else  helps  a  designer  .so  much  as  good  material. 
It  means  as  much  to  him  as  do  good  tools  to  a  machinist, 
or  a  good  canvas  to  the  artist.  I  think  the  best  plan 
would  be  to  leave  the  choice  of  material  to  the  man  who 

has  to  work  with  it  all  day  instead  of  to  someone  who 
never  did  know,  or  has  forgotten,  what  it  means  to  spend 
day  after  day  over  a  drawing  board. 

By  a.  Towler 

The  illustrations  show  a  cradle  that  was  designed  to 
hold  castings  where  the  holes  to  be  machined  are  in  vari- 

ous planes.  The  base  is  made  with  circular  slots  at  90 
deg.  with  each  other  on  four  sides  of  the  fixture.  The  part 
to  be  machined  is  first  fastened  on  the  fixture,  which 
may  then  be  swung  around  by  means  of  the  slot  to  any 
position,  so  that  the  surface  to  be  machined  will  be  at 

right-angles  with  the  drill,  reamer  or  boring  tool.  After 
the  cradle  has  been  set  at  the  desired  angle  it  is  held  froni 
moving  by  means  of  nuts  on  bolts  that  fit  in  the  slots. 
The  cradle  is  proving  useful  in  manufacturing  operations. 

EFFECTIVE  TYPE  OF  UNIVERSAL  DRILLING  CRADLE  FOR  CASTINGS  IN  WHICH  HOLES  TO  BE  DRILLED 
ARE  IN  DIFFERENT  PLANES 
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SYNOPSIS — A  simple  and  easily  worked  method 
of  heeping  costs  of  various  parts.  While  this  has 
been  developed  in  a  shop  building  planers,  it  can  be 
adapted  to  other  lines  of  work  without  difficulty. 

The  system  outlined  has  in  its  favor  the  elimina- 
tion of  unnecessary  forms  and  those  detailed  refine- 

ments that  .often  lead  to  complication  and  serve 
only  an  occasional  and  unimportant  purpose. 

This  shows  a  simple  and  efficient  method  of  figuring 
the  cost  of  a  complete  planer.  Except  for  a  few  minor 
changes,  the  system  has  been  in  use  for  five  years  by  the 
Cincinnati  Planer  Co.,  Cincinnati,  Ohio.  All  standard 

details  and  groups  which  can  be  manufactured  or  assem- 
bled and  stored  profitably  are  made  in  quantities  on  a 

stock  order,  the  cost  of  which  is  figured  as  shown  in  Figs. 
1  and  2,  Comparative  Cost  Sheet.  This  comparative  cost 
sheet  is  made  out  when  the  first  stock  order  is  issued  and 

the  operations  are  listed — premium  in  red  ink  above 
operation,  department  number  at  left  and  machine  num- 

ber at  right  of  operation.  The  order  number  is  also 
inserted  when  the  stock  order  is  completed.  The  quantity 

is  marked  in  "Quan.  Comp."  column  and  then  the  total 
time  on  time  cards  divided  and  marked  in  proper  columns. 
The  expense  is  figured  separately  fof  each  operation,  and 
the  material  is  figured  as  shown  in  Fig.  2.  This  sheet 
is  used  for  complete  cost  of  all  or  any  one  operation, 
material  cost,  expense  and  for  making  comparisons.    Thus 

we  have  a  cost  of  all  parts  which  are  taken  from  the 
finished-stock  room  ready  for  assembling  and  erecting. 

The  Final  Cost  Summary  (Figs.  3  and  4)  shows  the 
entire  cost  of  a  complete  planer  as  built  on  an  L  order — 
the  order  on  wliich  all  details  and  groups  which  are  not 
carried  in  stock  are  made,  assembled  and  erected.  It  will 
be  noticed  that  Fig.  3  (the  front  of. Final  Cost  Summary) 

gives  a  complete  description  of  the  planer,  the  order  num- 
ber and  a  record  of  dates  of  issue,  due  and  shipment,  and 

to  whom  shipped.  The  labor  cost  and  expense  refer  to 

details  and  gionps  rnndo,  ;i>>ii'Mil<k'd  and  erected  on  this 
order. 

The  designing  and  pattern  making  oL  ihis  or  any  other 
standard  product  are  done  on  a  separate  order  and  carried 
on  books  as  an  asset,  just  the  same  as  any  equipment, 
building  or  machinery,  tools,  etc.  This,  of  course,  does 
not  enter  into  the  cost,  except  the  depreciation,  which 
is  included  under  expense.  The  designing  or  pattern 
making  of  anything  special  would  be  charged  directly  to 
the  cost  of  the  machine. 

The  plant  is  divided  into  24  departments,  and  such 

items  as  heat,  light,  power,  supplies,  superintendent,  fore- 
men, machinery  repairs,  tool  repairs,  etc.,  are  charged 

monthly  to  these  departments,  the  exact  floor  space  being 
used  where  necessary,  such  as  for  light,  heat,  etc. 

Fig.  4,  the  back  of  Final  Cost  Summary,  gives  a  com- 
plete statement  of  all  materials  used  and  their  cost.  All 

parts  marked  E  (raw)  in  the  Eaw  or  Fin.  column,  are 
those  which  were  made  on  this  order,  all  parts  marked 
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FIG.  4.    TOTAL  MATERIAL,  COST  OF  SAME  PLANER,  ON  BACK  OP  PAGE 

F  (finished)  are  those  which  were  talven  from  stock 
finished.  Groups  marked  N.A.  were  assembled  on  this 

order.  In  other  words,  the  group  was  taken  from  stock — 

finished  details  only,  "not  assembled." 
S5 
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EdITOUIAL    Coiir.ESl'OXDENCE 

This  system  commends  itself  chiefly  by  its  simplicity, 
while  at  the  same  time  it  will  be  observed  that  the  forms 

included  permit  a  compreTiensive  account  that  can  be 
examined  and  verified  with  facility. 

SYNOPSIS— The  wresting  of  gold  from  Mother 
Earth  has  fascinated  men  since  time  immemorial. 
Instead  of  the  older  methods  used  by  the  early 
miner,  this  article  describes  a  2,000-ton  machine 
that  cost  $330,000,  but  ivhich  excavates  at  a  cost  of 
only  two  cents  a  ton. 

One  of  the  most  striking  features  of  the  Panama- 
Pacific  Exposition  at  San  Francisco  was  the  number  of 
elaborate  working  models  of  heavy  engineering  equip- 

ment; and  of  these,  none  attracted  greater  interest  or 

'was  more  worthy  of  attention  than  the  two  models  of  the 
great  gold  dredge  "Yuba  No.  14,"  built  by  the  Yuba 
Construction  Co.  These  models  were  built  on  a  scale 

of  1  to  20  as  compared  vnth  the  original  dredge,  one  be- 
ing exhibited  in  the  College  of  Mines,  the  other  in  the 

California  Building. 
The  dredge  from  which  these  smaller  models  were  built 

for  exliibition  purposes  is  said  to  be  the  largest  and  best 

equipped  all-steel  gold  dredge  in  the  world,  and  yet  only 
three  men  arc  required  in  the  crew  to  control  the  entire 

machinery  equipment,  which  is  capable  of  extracting  gold 
from  fully  15,000  tons  of  material  in  a  day  of  24  hours. 

Travelers  about  the  State  of  California  now  and  then 

get  a  glimpse  of  a  big  gold  dredge  operating  in  some  iso- 
lated section,  possibly  up  a  narrow  river  valley,  sometimes 

in  what  appears  to  be  a  small  lake  or  pond,  almost  land- 
locked, and  they  can  hardly  help  wondering  how  such 

an  enormous  machine  could  ever  find  its  way  into  so 
small  a  body  of  water.  The  secret,  of  course,  is  that  the 
dredge  makes  its  own  pond;  that  is,  it  scoops  into  the 
river  bank  and  drags  the  material,  the  sand,  the  boulders 

and  gravel  on  board.  It  passes  them  through  a  screen- 
ing process  in  so  far  as  it  is  possible  to  screen  this 

material,  separates  the  gold  and  impels  the  collection  of 
rock,  mud  and  gravel  up  over  the  machinery  in  back  of  the 
dredge,  so  that  as  the  machine  eats  its  ̂ vay  inland  it 
discharges  the  discarded  earth  and  rock  astern. 

In  its  conventional  surroundings  the  operation  of  a 

gigantic  dredge  presents  many  features  of  interest  to 
the  observer.  The  mere  handling  of  such  large  quantities 
of  rock  and  earth  as  is  possible  with  a  modern  machine 
of  this  kind  holds  the  attention  of  any  one  of  an  engi- 
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PIG.    1.     MODEL   OP  LARGE   YUBA   RIVER  GOLD   DREDGE 

FIG.  2.    DISCHARGING  THE   REFUSE FIG.   3.    THE  DREDGE  AT  WORK 

^U.    4.     AN   OUTUOOK   OCHAP- 
ING  JOB 

PIG.  5. THK  SIZE  OP  THE  MANGANESE 
DREDGE  BUCKETS PIG.   6.    THE  DREDGE  FIELD  SCRAP 

HEAP 

neering  turn  of  mind.     The  gold  dredge  adds  a  degree     The  largest  and  most  powerful  of  these,  weighing  nearly 

numbers,     2,000  tons  and  costing  over  $350,000,  is  the  "Yuba  No. 
of  romance,  and  naturally  being  used  in  lesser 
is  even  less  known. 

According    to    authorities,    there    are    forty-six    such 
dredges  in  use  in  California  for  the  reclamation  of  gold. 

14,-"  of  wliich  the  model  is  here  shown.  TMs  dredge 
started  work  at  Hammonton  on  the  Yuba  River  a  little 

over  two  years   ago,   and  with   eighty-seven   buckets   of 
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16  cu.ft.  capacity  the  dredge  is  enabled  to  handle  10,000 
cu.yd.  of  material  per  day,  the  material  having  a  total 
weight  of  15,000  tons. 

The  buckets  weigh  about  4,600  lb.  each  and  are  made 
of  manganese  steel.  The  dredge  spuds,  the  enormous 
steel  posts  on  which  the  structure  swings  and  by  whicli 
it  is  held  against  the  bank,  weigh  no  less  than  40  tons 
each.  There  is  a  400-hp.  motor  that  operates  the  line 
of  buckets,  and  other  motors  aboard  bring  the  total  up  to 
957   hp. 

It  is  a  most  important  activity  that  this  type  of 
engineering  equipment  is  now  dealing  with ;  namely,  the 
recovery  of  placer  gold,  which  is  now  said  to  be  possible 
at  a  lower  cost  per  ton  than  ever  before.  It  is  a  matter  of 
current  statement  in  California  that  gravel  is  excavatol 
from  a  depth  fully  70  ft.  below  the  water  level,  the  gold 
recovered  and  the  refuse  shot  out  of  the  way  at  a  cost 
of  two  cents  per  ton.  It  is  obvious  that  the  labor  cost  is 
insignificant  considering  the  amount  of  material  handled 
and  the  limited  number  of  men  employed  on  board  such 
a  dredge.  Yet  it  is  difficult  to  imagine  the  excavating  of 
so  much  material,  the  screening  and  the  recovery  of  the 
gold  therefrom,  and  the  passing  out  of  the  refuse,  at  such 
a  remarkably  low  figure  as  one  cent  per  thousand  pounds. 

The  endless  chain  of  buckets  driven  by  the  great  over- 
head sprocket  wheel  is  continually  cutting  into  the  bank  in 

front  of  the  dredge,  carrying  out  stones  and  boulders, 
cutting  up  sand  and  plain  gravel,  and  cleaning  the  surface 
of  the  bed  rock  with  its  gold  particles.  The  full  buckets 
as  they  pass  up  over  the  upper  tumbler  are  dumped  into 
a  hopper,  the  material  then  passing_  to  a  screen.  This 
revolves  constantly  and  allows  the  sand  and  finer  particles 
of  gold  to  pass  through  the  perforations  on  to  the  tables, 
where  the  gold  is  retained  by  mercury  riffles  and  the 
waste  sand  run  over  tail  sluices  astern.  Boulders  and 

heavy  gravel  are  passed  from  the  low  end  of  the  screen 
onto  an  endless  belt,  and  carried  away  behind  the  dredge, 
so  that  the  operation  continues  in  an  endless  cycle,  the 
material  coming  in  at  one  end  and  shooting  out  at  the 
other,  the  dredge  thus  sometimes  working  its  way  a 
good  many  miles  from  the  river  whence  it  started. 

The  dredge  itself  is  shown  in  operation  on  the  Yuba 
Eiver  district,  near  Marysville,  Calif.  The  complete 
dredge  surrounded  by  its  own  body  of  water  is  shown  in 
Fig.  3,  while  Fig.  2  shows  the  refuse  or  tailings.  The 
rock  piles  up  behind,  while  the  sand  and  smaller  parti- 

cles run  out  the  lower  chutes  with  the  water  used  in  the 

washing  process. 
The  next  three  views  show  some  of  the  field  work 

done  in  this  dredging  district.  Fig.  4  is  a  pair  of  bear- 
ings that  have  been  rclined  and  are  ready  to  be  scraped 

to  a  bearing.  They  are  laid  on  a  huge  sheet  of  sail  cloth 
spread  on  the  gravel,  this  forming  a  shop  floor  and  work 
bench  all  in  one. 

A  manganese  dredge  bucket  ready  to  replace  one  that 
is  worn  beyond  usefulness  is  shown  in  Fig.  5.  This 
illustrates  how  the  cutting  edge  is  reinforced.  The  two- 
foot  rule  standing  beside  it  shows  it  to  be  about  four 
feet  each  way  and  gives  some  idea  of  the  size  of  the  ears 
and  bearing  pins.  The  view  shown  in  Fig.  6  was  taken 
to  give  some  idea  of  the  kind  and  size  of  scrap  found 
about  operations  of  this  kind.  It  embraces  all  kinds  of 
castings  and  sheet  metal,  much  of  it  in  large  sizes,  and 
would  be  of  much  greater  value  if  it  were  not  for  the  heavy 
cost  of  transporting  it  to  a  point  where  it  can  be  utilized. 

I»ve5Ptied  HDriMliag  of  SlhxeSl 

By  a.  F.  MENZiEb 

Perhaps  the  most  expensive  operation  in  the  manufac- 
ture of  18-lb.  high-explosive  shells  is  that  of  drilling  the 

hole  through  the  center  of  the  billet.  This  hole  is  8% 
in.  deep  and  the  maximum  safe  diameter  is  l^f  in.  The 
rising  cost  of  high-speed  twist  drills  has  necessitated  the 
development  of  the  drilling  method  to  be  explained. 

The  generally  accepted  methods  of  drilling  were  literally 
turned  upside  down,  for  the  drill  was  made  to  be 
stationary  and  point  upward,  while  the  billet  was  revolved 
and  fed  down,  although  some  machines  were  arranged 
to  feed  the  drill  upward  by  means  of  a  hydraulic  ram. 

In  Fig.  1  is  shown  the  idea  applied  to  two  drill 
presses  of  widely  different  types,  that  on  the  right  being 
lettered  for  reference.    The  billet  A  is  held  in  the  chuck 

FIG.    1.    THE   BILLET   CHUCK 

B.  This  chuck,  which  was  made  from  a  piece  of  steel 
shaft,  is  also  shown  in  Fig.  2.  In  order  to  avoid  the 
necessity  of  lifting  the  drill  spindle  more  than  was 
absolutely  required  and  to  facilitate  the  placing  of  the 
billet  in  the  chuck,  part  of  the  latter  was  cut  away.  The 
gap  near  the  top  of  the  chuck  served  two  purposes :  It 
enabled  the  operator  to  see  if  the  billet  was  properly 
located,  which  was  important  as  the  base  thickness  had 
to  be  uniform,  and  it  provided  a  means  of  forcing  out 
an  oversize  billet  when  it  stuck  in  the  chuck. 

In  order  to  care  for  billets  of  vary-ing  diameter  four 
hollow  setscrews  were  provided,  located  as  shown  in  Fig. 
2.  These  screws  with  the  locking  setscrew  C  held  the 
billet  securely.  As  the  billets  of  each  heat  number  ran 
fairly  uniform  as  to  diameter,  the  four  setscrews  did 
not  require  adjustment  very  often. 

The  drill  shank  was  made  of  tool  steel  turned  1^^  in. 
in  diameter  and  two  flutes  were  cut  in  it  to  allow  the 

chips  to  drop  out.  Two  smaller  grooves  were  also  made 
to  accommodate  the  %-in.  copper  tubes  that  carried  the 
cutting  compound  to  the  point.  When  secured  in  the 
supporting  flange  the  copper  tubes  were  in  connection 
with  the  supply  pipe,  which  was  tapped  into  the  flange 
and  provided  with  a  handy  cock  for  shutting  off  the 
com]X)imd  when  a  hole  was  finished. 

The  upper  end  of  the  drill  shank  had  a  slot  ̂ 4  in- 
wide  cut  in  it  to  accommodate  the  drill  bits.    The  latter 
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were  of  high-speed  steel  machined  to  shape  and  had  a 
14-in.  hole  drilled  through  them.  A  pin  driven  through 
a  corresponding  hole  in  the  shank  served  to  hold  the 
bits  in  a  central  position.  While  no  accurate  figures 
were  kept,  the  cost  of  the  bits  certainly  was  not  over 
75c.  each. 

The  operation  was  as  follows :  Let  us  assume  that  a 
hole  has  been  drilled  to  depth,  the  feed  automatically 
tripped,  and  the  machine  stopped.  Then  the  locking 
setscrew  C  is  slackened  by  a  wrench,  and  the  drilling 
machine  head  is  raised  to  the  highest  point  of  its  travel, 
leaving  the  drilled  billet  resting  over  the  drill.  The 
billet  is  then  lifted  off  the  drill  and  a  fresh  one 

put  on  the  drill  point.  The  table  height  is  such  that 
in  this  position  the  billet  will  just  drop  back  into  the 
Chuck,  allowing  the  latter  to  be  lowered  until  the  billet 

FIG.   2.    INVERTED   DRILLING   OPERATION 

comes  to  rest  on  the  base  of  the  chuck.  The  locking 
setscrew  is  then  tightened  and  the  machine  started. 

With  practice  the  operators  became  expert  at  taking 
off  and  replacing  billets  and  consumed  little  more  time 
than  was  required  when  the  drilling  was  performed  in 
the  ordinary  way  and  the  billet  held  in  a  vise. 

Without  allowing  for  the  smaller  delays,  such  as 

changing  bits,  etc.,  the  production  ran  about  7i/^  holes 
per  hour  per  machine,  which  was  as  good  as  could  have 
been  obtained  with  twist  drills.  The  quality  of  work  was 
also  good,  while  the  power  used  was  appreciably  less. 
In  drilling  with  twist  drills  the  billets,  after  being 
drilled,  were  so  hot  that  they  had  to  be  handled  with 

tongs,  while  with  the  method  just  described  the  billets 
were  just  comfortably  warm  to  the  hand,  the  result  of 

getting  the  cutting  compound  just  where  it  was  required. 

How  Csiini  I  Hfflapiro've  Myself? 
By  Bukton  H.  Prince 

Having  had  occasion  in  the  last  ten  years  to  meet  a 
great  many  mechanics  through  the  medium  of  the  evening 
school,  I  am  quite  often  asked  by  ambitious  men  how 
they  can  best  improve  their  condition,  what  studies  they 
should  take  up  that  would  help  them  to  future  advance- 

ment; and  while  I  cannot  always  answer  as  definitely  as 
I  would  like,  there  are  some  general  lines  of  study  that 

will  always  be  of  benefit  to  any  mechanic.  It  isn't  always 
possible  to  advise  either  for  the  reason  that  one  is  not 

always  cognizant  of  all  the  conditions,  the  man's  previ- 
ous education,  his  particular  work  and  the  field  for  which 

he  is  best  adapted. 

But  the  frequency  of  the  request  leads  me  to  put  a 
few  of  my  ideas  on  this  subject  on  paper,  where  they  may 
come  to  the  attention  of  some  to  whom  they  may  prove 
of  interest  and  value. 

General  Deficiencies  Found  in  Shop  Men 

Generally,  the  men  whom  I  meet  are  deficient  in  two 
essentials — the  use  of  arithmetic  and  the  ability  to  read 
a  drawing — and  to  remedy  this  condition  is  one  of  the 
first  steps  along  the  line  of  advancement.  I  always 
recommend  home  study  on  these  subjects  from  books  ob- 

tained from  the  library,  or  the  attendance  at  some  evening 
school  if  one  is  within  reach;  or,  failing  these  two,  there 
is  another  source  of  information — the  corespondence school. 

Beyond  this  point,  it  is  not  so  easy  to  advise.  The 
mental  capacity  of  the  man  may  not  be  commensurate 
with  his  ambitions;  his  ability  to  handle  men  may  be 

entirely  disproportionate  to  the  knowledge  which  he  pos- 
sesses of  the  trade;  or  you  may  meet  with  a  man  whose 

temperament  and  capabilities  are  such  that  he  would  be 
better  off  in  some  other  position. 

To  repeat,  then,  it  is  not  easy  to  advise  definitely  be- 
yond the  first  few  steps.  However,  generally  speaking, 

the  man  who  shows  some  signs  of  executive  ability  should 
be  advised  to  take  up  such  studies  as  would  be  of  help  to 
him  five  or  ten  years  hence,  when  he  has  reached  a  higher 
position.  It  is  a  mistake  to  expect  immediate  results 
from  any  line  of  study,  and  it  is  a  greater  mistake  to 
neglect  study  for  that  reason.  The  men  who  attain  the 
higher  positions  are  often  only  able  to  hold  them  through 
knowledge  previously  gained  and  only  applied  when  the 

opportunity  presented  itself. 

Getting  Into  the  Right  Line 

Occasionally,  too,  you  run  across  a  man  who  for 
physical  reasons  seems  out  of  place  in  the  shop,  and  if  he 
has  a  natural  taste  for  drawing  and  mathematics,  I  would 
advise  such  a  man  to  take  up  the  study  of  mechanics  and 

machine  design,  and  to  continue  along  with  his  mathe- 

matics through  algebra,  geometry  and  trigonometrj- —  and 
even  farther  if  he  is  capable.  He  should  also  take  up 

physics,  chemistry,  hydrostatics,  etc.  In  this  way  he 
would  fit  himself  for  the  drafting  room,  and  when  the 
chance  offered  he  would  be  ready. 

Some  men  take  no  interest  in  the  technical  side  of 

their  work,  but  have  a  great  liking  for  the  practical  side — 
the  best  and  quickest  ways  of  doing  a  given  piece  of  work ; 
cutting  speeds  and  feeds,  rake  and  clearance  on  tools, 
lubrication  and  other  phages  of  their  daily  shop  work. 
Such  a  man  should  be  encouraged  to  study  along  the  lines 

of  shop  practice,  shop  management  and  kindred  sub- 
jects. An  ever-increasing  knowledge  along  these  lines, 

together  with  the  right  personality,  should  finally  lead  to 
a  responsible  shop  position. 

But  beyond  the  essentials,  a  man  cannot  be  advised  to 

any  great  extent.  He  must  choose  for  himself.  He 
naturally  should  follow  his  own  bent,  but  in  any  event 
he  should  take  up  some  study  and  stay  with  it  until  he 
has  mastered  it. 

Babbit  Metal  should  not  be  used  over  and  over  again  for 
the  reason  that  every  time  it  is  melted  some  of  the  tin  and 
antimony  is  burned  out.  The  scum  that  appears  on  the  top 
of  the  metal  when  it  Is  heated  is  an  oxide  formed  by  the 
combination   of  the  metal  with  oxygen   from   the   air. 
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TBue  Mmrdl roporttnoim lies 
By  Edwahu  Deanj 

SYNOPSIS — To  harden  high-carbon  steel  dies 
successfully  we  must  understand  and  follow  the 
laws  that  control  hardening  and  shrinking.  The 
general  law  seems  to  be  divided  into  three  parts 
that  control  the  hardness  depth,  or  hardness  pene- 

tration; the  proportions  of  the  die,  with  reference 
to  the  amount  of  heat  that  must  be  abstracted 
during  quenching  from  the  surfaces  that  later  on 
will  form  cutting  edges,  and  the  effect  of  surface 
finish  on  the  abstraction  of  heat.  Each  of  these 
three  subdivisions  of  the  law  is  explained  and  illus- 

trated by  numerous  test  results.  Their  application 
is  also  pointed  out  in  die  design,  making  and 
hardening. 

In  one  of  my  previous  articles  on  this  subject  I  men- 
tioned that  there  are  three  great  principles  or  factors  in 

die  design,  making  and  hardening.    These  principles  must 

FIGS.  1  TO  3.    SECTIONS  OP  SPECIMENS  OF  HARDENED  DIE 
STEEL,.  SHOWING  LAYERS  OF  DIFFERENT  HARDNESS 

Fig.  1 — Hard  shell  and  softer  core  of  first  specimen.  Fig-. 
2 — Softer  core  of  greater  area  than  hard  shell.  Fig.  3 — 
Specimen  has  had  same   treatment  as  pieces  in   Figs.  1  and  2 

be  thoroughly  understood  and  carefully  followed  if  we 
are  to  be  successful  in  making  high-duty  dies.  Taken 
together  it  might  be  said  that  these  three  principles  form 
the  law  that  controls  the  handHiig  and  treatment  of 

high-carbon  die  steel.  For  convenience  in  explaining  and 
showing  their  applications,  I  will  take  up  each  subdivision 
Beparately,  beginning  with  the  principle  of  hardness  pen&- 
tration,  following  with  the  principle  of  die  proportion  and 
finally  taking  up  die  finish. 

•Two  previous  articlesf  articles  on  die  making  by  Mr    Deaa 
•were  published  on  pages  661  and  705. 

tSuperintendent,  Century  Electric  Co. 

My  purpose  is  to  give  the  tool  and  die  maker  helpful 
information  about  the  important  art  of  finishing  and 

hardening  high-carbon. tool  steel,  so  that  he  can  produce 
dies  without  undue  risk  of  breakage  and  shrinkage;  and, 
further,  so  that  he  can  produce  dies  that  will  give  the 
maximum  amount  of  service  before  the  tool  is  worn  out 

or  ground  away  to  such  an  extent  that  its  mechanical 
strength  is  impaired.  Throughout  this  article  I  shall  use 
only  such  terms  as  are  readily  understood  by  the  skillful 
die  maker.  My  laboratory  has  not  been  used  to  study  the 
metallurgy  of  steel,  but  to  search  out  the  effect  of  various 
proportions  and  treatments  upon  those  factors  that  either 
improve  or  lessen  the  service  of  steels  when  made  into 
dies.  Thus  my  work  has  been  far  different  from  that  of 
the  metallurgist. 

I  appreciate  fully  that  nothing  is  infallible.  I  do 
know,  however,  that  through  the  results  of  my  own 
studies  I  have  been  able  greatly  to  increase  the  service 
given  by  die  steels  and  dies.  The  comparative  tables 
printed  in  my  first  article  on  page  661  show  the  extent 
of  the  progress  in  my  own  shop.  In  presenting  the  results 
of  some  twenty  years  of  research  work  I  shall  confine 
myself  to  plain  statements  of  fact  as  I  have  been  able  to 
understand  them,  at  the  same  time  making  free  use  of 
photographs  to  illustrate  the  points  brought  out. 

All  the  work  that  will  be  referred  to  in  this  article 

was  done  on  commercial  die  steels  from  96  to  110  points 
carbon.  It  was  bought  from  stock  in  various  steel  ware- 

houses. All  of  the  pieces  were  heated  for  hardening  in 

a  gas-fired  furnace  of  standard  make  in  which  illumi- 
nating gas  was  used  for  fuel.  All  the  work  was  quenched 

in  clear  water  at  a  temperature  of  about  85  deg.  F.  In 
the  earlier  experiment.s  the  results  from  the  specimens 
heated  in  the  gas-fired  furnace  were  checked  by  duplicate 
pieces  heated  in  an  electric  furnace.  As  both  methods 
produced  approximately  the  same  result,  the  use  of  the 
electric  furnace  was  discontinued. 

Law  of  Hardness  Penetration" 
We  are  too  apt  to  think  that  a  piece  of  tool  steel 

hardens  all  through.  In  fact,  it  is  customary  to  give 
instructions  to  a  hardener  to  treat  such  and  such  a  piece 

so  that  it  will  harden  "all  through."  It  is,  of  course, 
true  that  a  piece  of  hardened  high-carbon  tool  steel  is 
harder  throughout  its  entire  volume  after  hardening  than 
when  it  was  soft.  It  is  equally  true  that  such  a  piece  of 
steel  having  a  section  thicker  than,  say  perhaps  y\  or 

1/4  in.  has  several  different  degrees  of  hardness.  In  a 
manner  it  resembles  a  piece  of  hardened  carbonized  soft 
steel  in  that  it  has  a  very  hard  shell  and  gradually  grows 
softer  as  the  core  is  approached.  Of  course  the  differences 
in  hardness  between  the  various  layers  of  a  piece  of 

hardened  carbonized  low-carbon  steel  are  much  greater 
than  the  similar  differences  in  hardness  between  the  layers 

of  a  piece  of  hardened  high-carbon  tool  steel. 
If  we  take  a  piece  of  high-carbon  tool  steel  %  in.  thick, 

1  in.  wide  and  8  in.  long  and  harden  it,  we  will  find  that 
it  has  a  soft  core  surrounded  by  a  harder  shell,  and  that 
the   shell  greatly  predominates   in   bulk  over  the   core. 
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Fig.  1,  which  is  reproduced  full-sized,  shows  both  the 
hard  shell  and  the  softer  core.  The  difference  in  hardness 
between  the  two  areas  is  some  3  to  5  points  on  th( 
scleroscope  scale,  the  actual  readings  running  from  92  to 
96  for  the  shell  and  from  89  to  93  for  the  core.  The 

specimen  illustrated  in  Fig.  1  was  prepared  from  a  piece 
of  98-point  carbon  steel  heated  to  1,410  deg.  F.,  quenched 
until  cold  in  water  at  85  deg.  F.,  drawn  in  oil  to  a  temper 
ature  of  440  deg.  F.,  and  then  ground  away  i^  in.  on 
one  edge.  This  ground  surface  was  then  polished  with 

several  grits  of  successively  increas- 
ing fineness,  the  last  one  used  being 

Turkish  rouge.  After  the  final  pol- 
ishing the  surface  was  etched  for 

about  40  sec.  with  a  7  per  cent,  solu- 
tion of  iodine.  After  careful  wash- 

ing in  alcohol  it  was  allowed  to  re- 
main in  the  air  for  a  few  seconds 

until  oxidation  commenced.  It  was 

then  at  once  coated  with  white  vas- 
eline as  a  preservative.  This  method 

of  preparing  and  keeping  the  steel 

specimens  for  microscopic  study  is  one  that  I  regularly  fol- 
low. The  7  per  cent,  solution  of  iodine  can  be  bought  at  any 

drug  store.  The  white  vaseline  I  find  is  a  better  preserva- 
tive than  any  of  the  oils,  for  the  reason  that  it  is  free 

from  acid.  In  the  early  days  of  my  experimental  work  I 
ruined  a  lot  of  specimens  by  coating  them  with  one  of  the 

FIG.  4.  AREAS  OP 
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FIG. 5.    DIAGRAM    SHOWING    DIFFERENT    AREAS    OF 
HARDNESS  IN  SPECIMEN  OP  DIE  STEEL 

much-advertised  supposedly  high-grade  oils.  To  my  cost 
I  found  that  this  oil  contained  an  acid  which  destroyed 
the  polished  and  etched  surfaces  of  my  specimens. 

Fig.  2,  which  is  also  shown  natural  size,  is  of  a  block 
of  steel  1  in.  square,  treated  in  the  same  manner  as 
described  for  the  piece  shown  in  Fig.  1.  It  will  be  seen 
that  the  softer  core  greatly  exceeds  in  area  the  hard  shell. 
The  difference  in  hardness  of  these  two  areas  according  to 
the  scleroscope  scale  is  about  3  to  5  points. 

Fig.  3  shows  another  specimen  2  in.  square  that  received 
the  same  treatment  as  the  two  described.  Comparing  it 
with  Fig.  2,  it  will  be  seen  that  it  shows  a  border  of 
approximately  even  width  clear  around.  Careful  study  of 

the  original  specimens  has  also  brought  out  easily  trace- 
able differences  in  the  hard  shell  and  its  softer  core.  It 

is,  however,  impossible  to  reproduce  these  in  a  halftone 
engraving.  For  this  reason  the  drawing.  Fig.  4,  has  been 
prepared  to  show  with  greater  clearness  the  relationship 

of  the  subdivisions  of  the  shell  and  core.  This  cross- 
sectional  diagram  is  typical  of  the  polished  and  etched 
surfaces  of  the  specimens  shown  in  Figs.  2  and  3. 

Turning  now  to  Fig.  4,  the  hard  outer  shell  is  indicated 
by  the  dark  border  A.  Directly  inside  of  this  border  is. 
a  white  line  B.  Inside  of  this  white  line  5  is  a  faint 

shadowy  border  C,  approximately  of  the  same  width  as 
the  hard  border  A.  Inside  of  this  border  C  comes  the 
softer  center  D. 

I  make  no  attempt  to  explain  these  borders  and  lines 
from  a  metallurgical  standpoint,  but  I  do  recognize  them 
as  representing  sections  or  areas  having  different  degreea 

FIG.  6.    NOTCHING  DIE,  SHOWING  HARDNESS  LINES 
ON  SURFACE 

of  hardness.  These  hardnesses  can  be  charted  as  shown 

by  Fig.  5.  The  information  plotted  on  this  chart  wa:i 
taken  from  a  specimen  114x2%  in.  in  size.  The  observa- 

tions plotted  were  made  before  the  specimen  was  polished, 

but  after  it  had  been  ground  down  below  the  surface  hard- 
ness on  the  side  from  which  the  grinding  was  done. 

This  chart  (Fig.  5),  which  is  only  one  of  many  that 
I  have  made,  verifies  the  statement  that  the  different 
shadowy  lines  and  areas  actually  indicate  different  degrees 
of  hardness  or  different  densities  of  the  metal. 

In  considering  the  structure  of  a  die  with  an  attempt 
to  state  the  results  that  will  come  from  using  a  die  having 
these  various  areas  of  hardness,  the  following  outline 
seems  to  be  true:  The  best  service  will  come  from  the 

hard  border  A  of  Fig.  4.  This,  in  a  properly  hardened 
piece,  is  about  ̂   in.  wide  up  to  the  line  B.  Beginning 
with  the  line  B  and  running  inward  toward  the  center  D, 
the  structure  is  such  that  grooving  or  rapid  wear  may  take 
place  if  a  part  of  the  die  having  this  structure  is  used 
as  a  cutting  edge.  In  some  unsuccessful  dies  I  have  found 
the  white  line  B  as  close  as  0.010  in.  from  the  cutting 
edge  and  have  even  seen  it  run  clear  to  the  edge.  It  is 
evident  that  such  a  die  was  either  improperly  designed  of 

improperly  made  and  hardened  to  give  maximum  results. 
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To  further  illustrate  this  point  Fig.  6  shows  a  die  in 
natural  size  exhibiting  all  the  lines  of  the  specimen  of 
Fig.  2  except  that  the  white  line  corresponding  to  B  of 
the  diagram  Fig.  4  is  broken  and  the  center  color 
runs  clear  through  the  hard  border  to  the  cutting  edge. 
When  on  test  in  the  press  this  die  only  ran  1  hr.  at  a 
cutting  speed  of  480  strokes  per  minute,  when  it  became 
dull  and  grooved  at  the  points  where  the  center  color  ran 
out  to  the  edge. 

On  looking  up  the  history  of  this  die  it  was  found  to 
have  been  improperly  hardened,  having  been  dipped  with 
the  grooved  face  down  instead  of  vertical  and  moved 

rapidly  with  an  up-and-down  motion.  This  allowed  steam 
and  vacuum  pockets  to  form  in  the  groove,  preventing  the 

FIG.    7.    DIAGRAMMATIC   SECTIONS   OF   A   SOLID   DIE, 
SHOWING  AREAS  AND  LINES  OF  HARDNESS 
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FIG.  8.    DIFFERENCE  IN  HARDNESS  OVER  SURFACE  OF 
A   LARGE    HARDENED   DIE 

cooling  water  from  reaching  the  surface,  creating  the  soft 
spots  that  later  on  scored  wlien  the  die  was  put  into  use. 

A  companion  of  this  die,  made  from  the  same  steel 
at  the  same  time  and  hardened  in  the  same  way,  also  ran 
only  1  hr.  under  test.  It  was  then  removed,  annealed, 
refaced  and  properly  hardened.  The  proper  hardening 
consisted  in  dipping  it  with  the  grooved  face  vertical,  and 
moving  it  in  such  a  way  and  at  such  a  rate  that  neither 
steam  nor  vacuum  pockets  could  form  in  contact  with  the 
surfaces  that  later  on  were  to  furnish  cutting  edges.  This 
die  was  then  put  to  test  and  ran  for  11  hr.  at  a  speed  of 
480  strokes  per  minute.  The  first  die  only  cut  some 
20,000  holes  before  grooving  and  dulling.  The  second  die 
cut  about  220,000  holes  before  dulling.  These  records 

show  two  tilings:     First,  the  possibility  of  greatly  in- 

creasing the  service  of  dies  if  they  are  properly  made; 
and,  second,  the  importance  of  obtaining  the  hard  outer 
shell  of  hardened  high-carbon  tool  steel  on  all  surfaces 
that  are  to  furnish  cutting  edges. 

Influence  of  Proportion  on  Die  Hardeners 

After  having  made  sure  tliat  the  quality  of  steel  I  was 
using  hardened  uniformly  if  properly  treated,  and  gave 

surfaces  on  small  test  specimens  that  were  free  from  any  ■ 
soft  spots,   I  began  to  search  for  other  conditions  that 
might  produce   softer  areas   in    the   surfaces   that   mu.st 
supply  the  cutting  edges  of  dies.     My  search  brought  out 
two  factors  that  have  a  very  decided  influence  upon  the 
thickness  and  relationship  of  the  various  hardness  layers 
outlined  in  the  diagram  of  Fig.  4.    As  would  be  expected, 
one  of  the  troublesome  problems  was  the  hardening  of  the 
inside  of  small  holes  and  openings  in  the  dies.     If  we 
are  to  make  dies  to  give  maximum  service,  permitting 
us  to  wear  them  down  from  1  in.  thick  at  the  beginning 
to  Ys  in.  at  the  end,  it  is  evident  that  the  inside  of  all 
the  openings  for  cutting  edges  must  be  uniformly  hard . 
from  top  to  bottom.     That  this  condition  did  not  exist , 

in  many  dies  as  ordinarily  made  had  been  proved  to  me ' over  and  over  again.     I  have  often  seen  a  die  start  by . 

giving  excellent  production  records  for  the  first  few  grind-  ' 
ings ;  then   I  have  seen  these   records  begin  to  change,  ■ 
giving  fewer  and  fewer  blanks  per  grinding  until  perhaps  . 

only  one-quarter  or  even  one-tenth  as  many  were  being 
produced  as  at  first.     If  the  die  was  kept  at  work,  these  ' 
records  would  sometimes  begin  to  improve  after  having 
reached  a  low  point,  and  perhaps  come  back  to  an  amount 
nearly,  if  not  quite,  equal  to  that  produced  at  first. 

Jly  explanation  of  this  action  is  best  seen  by  referring 
to  Fig.  7.  The  outer  surfaces  of  the  die  from  which  the 
heat  could  be  easily  abstracted  in  quenching  possessed  the 
proper  thickness  of  hard  shell.  But  as  we  approach  the 
middle  of  the  original  length  of  the  hole  the  heat  could 
not  be  abstracted  rapidly  enough  in  cooling  and  we  find 
a  place  where  the  hard  shell  is  comparatively  thin  and 

can  not  stand  up  to  give  maximum  service.  Actual  differ- 
ences in  hardness  over  the  surface  of  a  die  are  plainly 

shown  by  Fig.  8. 

From  this  condition  we  must  conclude  that  there  was 

too  much  heat  per  square  inch  of  surface  area  in  the 
holes  to  produce  satisfactory  hardening.  It  is  probable 
that  the  length  of  time  required  for  the  heat  to  flow 
out  has  a  very  important  effect  upon  the  thickness  and 
character  of  the  hard  layers.  Thus,  in  designing  our  dies, 

it  is  important  to  proportion  them  so  that  an  excessive 
amount  of  heat  will  not  be  compelled  to  flow  through 
surfaces  that  later  on  are  to  form  cutting  edges. 

This  is  the  principle  of  proportion  in  die  design.  Once 
understood  it  is  easily  applied.  Fig.  9  shows  a  group  of 
dies,  each  of  which  has  had  a  number  of  round  holes 

drilled  through  it  for  the  purpose  of  giving  proper  propor- 
tion. In  fact,  all  the  holes  except  the  slots  are  for  the 

purpose  of  obtaining  proper  proportion  to  control  harden- 
ing. It  will  be  seen  that  they  are  located  so  as  to  bring 

only  a  comparatively  small  mass  of  solid  metal  around 
each  working  slot.  As  a  general  rule  it  is  well  enough 

to  say  that  the  average  amount  of  solid  steel  around  a 
working  hole  in  a  die  should  not  be  greater  than  an 
average  of  %  to  %  in.  in  thickness.  That  is,  proportion 
holes  must  be  drilled  so  that  the  heat  from  every  section 
Vjj  to  14  in.  thick  must  be  able  to  flow  in  at  least  two 
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directions  to  quenching  surfaces,  provided  one  of  these 
surfaces  is  that  of  a  working  hole  or  opening. 

As  a  matter  of  fact  this  principle  is  more  difficult  to 
state  than  it  is  to  apply.  Any  die  draftsman  or  tool 
maker  can  easily  determine  where  to  drill  proportion  holes 
once  he  understands  the  principle  and  has  applied  it  in 
a  few  cases. 

It  will  be  seen  that  the  more  or  less  common  practice 
of  plugging  holes  in  dies  in  order  to  influence  their 
hardening  is  about  as  bad  as  it  can  be.  Holes  should 
never  be  plugged  while  hardening.  The  common  belief 

that  fillets  are  necessary  to  prevent  shrinkage  and  break- 
age is  likewise  wrong.  I  have  made  test  pieces  having 

six  fingers  that  were  identical  with  the  exception  that 

every  other  one  was  heavily  filleted  where  the  thin  pro- 

coating  of  scale  forms  on  the  surfaces.  The  thickness  and 
nature  of  this  scale  and  the  ease  or  difficulty  with  which 
it  is  cast  off  when  the  steel  is  immersed  in  water  have  a 

decided  influence  upon  the  hardness.  The  ideal  condi- 
tion is  one  where  the  scale  is  very  thin,  is  uniform  all 

over  the  die,  and  is  cast  off  as  soon  as  the  steel  enters 

the  quenching  water. 
It  is  easy  to  make  a  simple  test  showing  this  thin 

scale.  Take  a  small,  white  porcelain  dish,  fill  it  with 
clear  water,  heat  a  piece  of  steel  and  then  immerse  it. 
The  thin  scale  can  be  seen  to  float  away  from  the  surface 
of  the  steel.  Microphotographs  magnified  to  1,200  diam- 

eters show  openings  or  fissures  through  the  scale,  and 
also  a  multitude  of  tiny  cables  holding  this  scale  to  the 
surface  of  the  steel.    The  intervening  space  was  filled  with 

L 
FIG.  9.    GROUP  OF  DIES  HAVING  PROPORTION  HOLES    TO  CONTROL,  HARDENING 

jection  extended  from  the  larger  body,  and  the  others 
were  made  with  square  corners.  All  the  filleting  fingers 
were  hroken  in  hardening,  the  ones  with  sharp  comers 
remaining  intact. 

Wherever  a  narrow  projection  extends  from  a  larger 
body,  drilling  a  hole  near  the  base  of  the  projection  and 
at  a  distance  away  from  the  edge  equal  to  1^^  times  the 
base  thickness  of  the  projection  will  insure  hardening 
without  breaking.  Where  the  combined  thickness  of  hard 
shells  at  any  position  in  a  die  equals  or  exceeds  the  thick- 

ness of  the  adjacent  soft  core,  the  die  will  tend  to  expand 
in  hardening.  On  the  other  hand  at  the  points  where  the 
soft  core  predominates  the  die  will  tend  to  shrink  in 
hardening. 

By  properly  locating  proportion  holes  not  only  do  we 
get  a  harder  and  more  uniform  wearing  surface,  but  we 
also  get  greater  structural  strength  in  the  die,  perhaps 
caused  by  the  fact  that  we  have  a  hard  shell  of  uniform 
thickness  extending  all  over  the  die  surface. 

Influence  of  Finish  on  Die  Hardening 

The  second  factor  which  has  a  very  marked  influence 
upon  die  hardening  and  upon  the  thickness  and  uniform- 

ity of  the  outside  hard  shell  is  the  surface  finish.  I  have 
never  seen  this  fact  brought  out  in  the  technical  literature 

dealing  with  the  treatment  of  steels  and  the  making  of 
tools.  However,  for  a  number  of  years  I  have  had 
standardized  surface  finishes  that  were  required  for  all 
dies.  Because  of  the  decarbonization  and  oxidation  that 
take  place  when  heating  a  die,  a  thin,  almost  imperceptible 

steam  when  the  steel  was  hardened,  thus  preventing  the 
free  flow  of  heat  and  interfering  with  the  hardening 

process. The  most  detrimental  finish  to  successful  hardening 
seems  to  be  a  tearing  cut  with  a  fine  feed  and  a  dull  tool, 
such  as  can  be  produced  in  the  lathe,  planer  or  shaper. 
I  have  a  specimen  that  shows  scratches  made  on  two  faces 
of  a  steel  block  1  in.  square.  One  side  was  finished 
smooth,  the  other  so  as  to  produce  steam  pockets.  The 
block  was  hardened  at  1,410  deg.  F.  and  0.002  in.  was 
ground  off  each  face  after  hardening.  Each  face  was  then 
scratched  by  a  fine  needle  mounted  in  a  steel  ball ;  this 
needle  was  merely  drawn  across  the  ground  faces  without 
applying  any  pressure  except  that  from  the  weight  of  the 
ball.  The  face  that  was  finished  with  a  surface  suitable 

for  hardening  shows  no  scoring  or  scratching  from  the 
needle.  On  the  other  hand,  the  scratches  on  the  other 
surface  are  very  noticeable. 

In  order  to  obtain  satisfactory  commercial  results  in 
die  hardening,  I  have  standardized  the  finish  on  dies  to 
one  which  is  equal  to  that  obtained  from  a  No.  2  Swiss 
file  on  a  flat  surface.  There  is  a  difference  of  about  one 

number  between  the  grades  of  the  imported  Swiss  files 
and  the  American  Swiss.  The  No.  1  American  is  nearly 
equal  to  the  No.  2  imported.  Each  leaves  about  the  same 
grade  of  finish  on  the  work. 

A  flat  file  will  leave  a  smoother  finish  than  a  round 

or  half-round  file  of  the  same  number  and  cut.  If  you 
will  look  closely  at  a  half-round  file,  you  will  see  that  it 
presents  a  series  of  small  co-"ers  to  the  work  instead  of 
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a  smooth  cutting  edge.  If  you  wish  to  test  the  various 
kinds  of  finish,  take  a  piece  of  tool  steel  1/2  i^-  thick  and 
file  it  with  a  No.  2  Pillar  file  until  tlie  surface  is  straight 
and  smooth.  Then  take  a  Vl-in.  No.  2  round  file  and  file 
a  half-circle  about  Vs  in.  deep  in  the  steel.  The  edge 
where  the  half-round  groove  meets  the  top  flat  surface  will 
look  like  a  saw  when  examined  under  the  microscope. 
The  other  straight  edges  that  have  been  filed  will  show 
smooth  and  even. 

A  No.  4  half-round  file  will  leave  approximately  the 
same  finish  on  a  curved  surface  as  a  No.  2  flat  file  will 

leave  on  a  straight  surface.  It  is  important  to  give  a 
half-round  file  a  slight  rotating  motion  during  the  fonvard 
stroke  of  filing. 

Too  high  a  finish  or  polish  on  a  die  seems  to  have  the 
effect  of  repelling  the  water  when  the  piece  is  immersed 
for  hardening.  The  quality  of  the  finish  should  be  neither 
too  coarse  nor  too  fine,  though  at  all  times  a  tool  maker 
should  be  careful  not  to  confuse  smooth  finish  with  flat 

finish.  A  piece  of  steel  with  a  corrugated  surface,  or  one 
cut  with  a  coarse  feed  will  harden  successfully  if  the 
surface  of  the  corrugations  or  feed  marks  is  smooth ;  and, 
in  fact,  it  will  present  more  cooling  surface  to  the  water 
than  a  flat  surface.  At  the  same  time,  unless  such  a  piece 
is  moved  in  the  water  in  such  a  way  that  the  liquid  flows 
lengthwise  of  the  grooves,  steam  pockets  are  likely  to 
form  and  unequal  cooling  take  place. 

Two  other  points  need  commenting  upon  before  closing 
this  article.  A  few  weeks  ago  a  correspondent  of  the 
American  MachiniM  asked  the  reason  for  the  decrease 

in  size  of  circular  ring  punches  while  in  use.  I  have 
met  with  this  same  condition  of  shrinking  in  ring 
punches,  and  explain  the  action  in  this  way:  From  its 
shape  the  ring  punch  hardens  all  over,  with  a  nearly 
uniform  thickness  of  the  hard  shell.  As  this  punch 
wears  and  is  ground  away  on  one  of  the  flat  faces  this 

FIG.   10.     DIAORAMMATIC  SECTION  OF  RING  PUNCHES 

hard  shell  is  gradually  removed,  until  we  have  a  situation 
where  the  hard  shell  is  on  only  one  of  the  flat  faces  and 
on  both  of  the  circular  faces.  That  is,  it  is  something 
like  the  condition  shown  at  Y  of  Fig.  10.  Originally, 
it  was  like  X  of  the  same  illustration. 

When  the  condition  as  indicated  at  B  is  reached,  the 
pulling  or  distorting  effect  of  the  hard  shell  tends  to 
shrink  the  lower  surface  at  B,  for  this  surface  is  softer 
and  less  resisting  than  the  hard  shell  on  the  other  flat 
surface.  The  result  of  this  readjustment  of  stress  is 
to  close  the  surface  that  has  been  ground  away,  making 
the  punch  somewhat  smaller  in  diameter  than  when 
originally  formed  and  ground. 

In  my  own  practice  I  overcome  this  difficulty  by 
reversing  the  ring  punch  as  soon  as  it  gives  trouble,  thus 

keeping  the  thickness  of  the  hard  shell  on  the  flat  surfaces 
approximately  equal  throughout  the  life  of  the  punch. 

Another  point  in  the  care  of  dies  is  grinding.  It 
is  easy  to  overheat  a  piece  of  tool  steel  during  the 
grinding  operation  and  impair  the  temper  over  small 
areas.  A  die  that  has  been  abused  in  this  way  will  be 
as  unsatisfactory  as  one  that  has  been  improperly  pro- 

portioned and  hardened.  Not  very  long  ago  I  had  a 
striking  example  of  the  damaging  effect  of  improper 
grinding.  A  die  identical  with  the  one  shown  in  Fig. 
11   was  brought  to  me  with  a   statement  that  it  had 

PIG.    11.    DIE   SPLIT   BY   IMPROPER  GRINDING 

cracked  after  being  ground.  I  examined  it  carefully 
and  started  some  experiments  to  see  if  I  could  not 
duplicate  the  conditions  that  had  ruined  this  die.  The 
experiment  was  made  on  a  similar  and  companion  piece, 
and  the  result  is  shown  at  the  right  in  Fig.  11.  The 
nature  of  the  crack  is  the  same  in  both  cases,  the  only 
difference  being  in  its  location. 

In  order  to  split  the  second  die  I  first  loaded  the 
grinding  wheel  with  shellac  and  then  scraped  the  wheel 
bushing  on  one  side  luitil  it  ran  out  of  true  0.001  in. 
The  overheating  that  resulted  from  the  use  of  this  wheel 
because  it  was  in  poor  condition  and  was  running  out 
of  true  was  sufficient  to  split  tlie  die  as  shown  at  the 
right  in  Fig.  11.  This  is  an  extreme  example  of  the 
damaging  effect  of  improper  grinding. 

By  B.  Austin 

The  United  Printing  Machinery  Co.,  Woonsocket,  E.  I., 
has  developed  two  interesting  universal  drill  jigs  for 
machining  details  used  on  presses. 

In  Fig.  1  is  shown  a  jig  used  when  machining  flat  bar 
parts  such  as  connecting-rods.  The  piece  is  located  at 
one  end  by  a  V-block  A,  and  by  a  V-block  B  at  the  other 
end.  The  knurled-head  screw  C  is  adjusted  to  suit  differ- 

ent widtiis  of  bars  so  that  the  hole  drilled  will  be  in 

the  center.  The  V-block  B  is  operated  by  a  cam  which 
is  controlled  with  the  lever  D.  Three  plates  E  are  pro- 

vided to  hold  bushings  so  that  holes  may  be  drilled  at 
each  end  and  another  anywhere  between  as  desired,  or 
the  third  hole  may  be  omitted,  as  in  the  case  shown. 

A  variety  of  bushings  to  suit  the  various  holes  ma- 
chined are  fitted  to  the  jig  plates.  The  plates  slide  in 

a  slot,  as  may  be  observed  by  the  detail,  Fig.  2,  so  that 
the  holes  machined  will  be  in  alignment. 

Another  type  of  universal  jig  is  shown  in  Fig.  3.  It 
is  used  mostly  on  circular  parts.  The  piece  to  be  machined 

is  placed  in  the  two  V-blocks  A  and  slid  over  the  support 
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B.  This  is  made  with  a  thread  so  that  it  may  be  adjusted 
for  height  to  hold  the  part  rigidly.  The  part  is  then 
pushed  back  against  the  stop  C,  which  has  been  adjusted 
so  that  the  hole  will  be  machined  centrally.  The  clamps 
E,  when  tightened  with  the  thumb-screws  shown,  hold 
the  part  securely  in  place  during  the  drilling  operation. 

The  bushing  plate  D,  which  is  provided  with  a  tongue 
fitting  in  a  slot  of  the  jig,  is  then  adjusted  so  that  the 
drill  will  be  guided  as  near  to  the  work  as  desirable. 

In  this  jig  a  set  of  slip  bushings  are  also  provided,  to 
suit  the  various  holes  to  be  machined.  In  Fig.  4  is 
shown  a  detail  drawing  of  this  circular-work  type  of  jig. 

PIG.    2.    DETAILS    OF   JIG    SHOWN    IN   FIG.    1 

PIGS.     1     AND     3.      TWO    UNIVERSAL     DRILLING    JIGS 

PIG.    4.     DETAILS   OF    DRILLING   JIG   SHOWN   IN   PIG.    3 
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'IhiM^^oirillhi  Thure^d-Ge^E'e  MaMnni 
By  Hugo  F.  Pusep 

SYNOPSIS — The  manufacture  of  commercial 
threads  of  the  U.S.  or  V  form  is  considerably  less 
difficult  than  the  production  of  similarly  accurate 
threads  of  the  ̂ Yhitworth  form.  When  the  making 
of  precision  standards  is  considered,  the  conditions 
are  reversed;  and  accurate  Whitworth  thread  gages 
are  more  easily  made  than  those  with  U.S.  or  V 
form  of  thread. 

A  great  change  has  come  over  a  class  of  tool  makers 

known  up  to  18  months  ago  as  thread-gage  experts.  For- 
merly a  common  sight  to  be  met  with  in  anj'  toolroom  of 

size  and  importance  was  a  man  diligently  turning  out  taps, 

have  a  tool  maker  who  was  willing  to  tackle  the  job.  Now 
here  is  an  instance  where  a  jobbing  tool  shop  had  to  turn 
down  an  order  that  would  have  meant  in  the  neighborhood 
of  $1,000  clear  profit  in  its  pocket  and  perhaps  several 

repeat  orders  afterward.  The  Whitworth  "expert"  turned 
out  to  be  a  fizzle,  so  the  contract  is  probably  going  the 
rounds  of  other  shops  in  search  of  a  contractor  willing  to 

sign. If  this  contract  had  been  U.S.  or  V  thread,  there  is 
not  the  slightest  doubt  that  the  order  would  have  been 
filled  long  ago.  What  is  the  reason,  then,  that  a  good 
tool  maker  who  is  not  afraid  to  tackle  intricate  tool  and 
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FIGS.   1   TO   7.    IMPORTANT   TOOLS  AND   COlNTSllDERATIONS  IN  THREAD-GAGE  MAKING 

Fig.  1 — Points  of  most  wear  on  threading  tools.  Fig.  2 — Shape  of  Whitworth  tool.  Fig.  3 — Master  form  tools.  Fig.  4 — 
Form  tool  holder.  Fig.  5 — The  Whitworth  threading  tool.  Fig.  6 — Whitworth  male  gage.  Fig.  7 — Micrometer  rigged  up 
for  measuring 

dies  and  thread  gages  with  either  U.S.  or  V  threads. 
But  since  the  advent  of  the  Whitworth  Standard  to  this 

country  the  tool  makers  who  used  to  pride  themselves 
on  their  skill  in  producing  accurate  threads  have  taken 
to  some  other  line  of  work.  There  is  also  a  goodly  num- 

ber of  jobbing  tool  shops  which  could  get  large  and 
profitable  orders  for  Whitworth  thread  gages  from  big 
munition  manufacturers,  but  have  turned  down  these 
orders  simply  because  the  tool  maker  who  has  nerve 
enough  to  tackle  such  work  is  very  scarce  at  present. 

A  few  months  ago  a  friend  of  mine,  while  working  in 
a  jobbing  tool  shop,  was  approached  one  day  by  his 
foreman  and  in  exultant  fashion  told  that  the  company 
had  that  morning  hired  a  thread-gage  expert  who  said  he 
had  actually  made  Whitworth  thread  gages.  It  subse- 

quently developed  that  this  particular  company  had  in  its 
office  blueprints  and  specifications  calling  for  the  manu- 

facture on  contract  of  300  Whitworth  male  gages  for  a 
big  munitions  manufacturer.  This  particular  contract 
had  not  been  signed  simply  because  the  company  did  not 

gage  work  will  approach  the  subject  of  AVliitworth  gages 
with  fear  and  trembling?  The  reason  for  this  aversion 
is  the  fact  that  the  correct  method  of  manufacturing 
AVhitworth  Standard  gages  is  not  well  known  in  this country. 

The  purpose  of  this  article  is  to  show  the  methods  used 
in  Whitworth  thread  cutting,  hardening  and  lapping. 
Before  proceeding  further  it  is  well  to  dwell  upon  a  few 
points  in  developing  a  practically  perfect  thread  of  any 
standard.  Nothing  is  absolutely  perfect,  as  all  tool  mak- 

ers engaged  on  precision  work  know.  The  hardest  thing 
of  all  is  to  lap  a  sharp  corner.  As  an  example,  take  the 
U.S.  or  V  thread.  No  matter  how  carefully  the  tool  is 

prepared  and  the  cutting  of  the  threads  is  done,  there 
will  appear  slight  radii  at  A  and  B,  Fig.  1,  for  the  simple 
reason  that  a  threading  tool  wears  first  at  the  corners. 
The  radii  may  be  invisible  to  the  naked  eye,  but  a  good 

magnifying  glass  will  show  them  plainly. 
In  like  manner  the  sides  of  threads,  as  at  G  and  B, 

Fig.  1,  on  the  completion  of  the  job  might  appear  very 
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smooth  and  highly  polished  to  the  naked  eye,  but  a  second 
look  through  the  magnifying  glass  will  show  the  imper- 

fections in  the  form  of  minute  ridges  at  intervals  from 
the  root  of  the  thread  to  the  outside  diameter.  It  is  im- 

possible to  eliminate  these  ridges  altogether,  even  by 

lapping  with  the  finest  compound  known,  for  the  reason  ' 
that  the  cutting  action  of  a  lap  is  due  to  thousands  of 
tiny  abrasive  particles,  themselves  embedded  in  the  lap, 
each  one  doing  its  share  in  removing  metal  from  the 
hardened  threads  in  a  series  of  microscopic  grooves  and 
scratches.  And  in  addition  the  corners,  as  at  E,  Fig.  1, 
which  were  to  all  appearance  perfectly  sharp  after  the 
threads  were  cut,  will  show  small  radii  when  the  lap 
has  done  its  work. 

In  view  of  these  facts  it  would  seem  an  easier  matter 

to  develop  a  more  nearly  perfect  thread  of  Whitworth 
Standard  than  either  the  U.S.  or  the  V  thread.  This  has 

actually  proved  to  be  the  case.  The  radii  on  the  Whit- 
worth thread  go  far  toward  eliminating  the  wear  on  a 

well-made  and  hardened  threading  tool,  thereby  trans- 
ferring the  exact  form  from  the  threading  tool  to  the 

threads,  provided  that  the  threading  tool  is  of  the  cor- 
rect form.  All  specifications  on  thread  gages  prescribe 

a  working  limit,  which  takes  care  of  small  errors  that  will 
creep  in,  no  matter  how  skilfully  a  threading  Job  may  be 
done.  In  the  majority  of  cases  the  limit  on  all  working 
surfaces  of  thread  gages  is  0.0002  in.  Whitworth  threads 
can  easily  be  kept  within  this  limit,  if  proper  care  is  taken 
in  preparing  the  various  threading  tools  and  laps. 

For  the  sake  of  clearness  in  following  the  different 
stages  of  manufacture  the  methods,  tools,  laps,  etc.,  are 
for  Whitworth  thread  gages,  both  male  and  female, 

of  1-in.  outside  diameter  14  threads  '  per  inch.  Any 
other  diameter  or  pitch  can  easily  be  worked  out  by  the 

help  of  tables  given  in  the  "American  Machinist  Hand- 
book" or  any  other  good  handbook  that  may  be  available. 

All  formulas  will  also  be  eliminated  from  this  article,  as 

they  have  already  been  worked  out  in  various  mechanical 
handbooks  and  can  be  referred  to  at  any  time. 

The  first  consideration  is  the  selection  of  steel.  When 

the  specifications  call  for  tool  steel,  it  is  best  to  choose  the 
kind  that  will  show  the  least  change  after  hardening.  Ex- 

cessive expansion  in  hardening  means  just  so  much  more 
lapping,  which  is  a  slow  job  at  best,  whereas  any  great 
amount  of  contraction  might  leave  the  threads  with  in- 

sufficient stock  for  lapping.  Ketos  steel  has  always  proved 
its  superiority  in  this  class  of  work,  and  if  hardened 

strictly  according  to  the  makers'  instructions,  will  change 
\ery  little  if  any,  and  then  in  certain  directions — either 
expand  or  contract — so  that  the  tool  maker  can  always 
allow  sufficient  stock  for  lapping.  Some  manufacturers 
make  their  thread  gages  of  soft  steel,  such  as  screw  stock, 
machine  steel,  etc.,  rough-thread  them  to  within  ̂ ^  in., 
afterward  carbonizing  them,  finish-threading  plus  allow- 

ance for  lapping,  and  then  hardening.  While  much  time 
can  be  saved  in  roughing  out  such  gages,  the  time  con- 

sumed in  finishing  the  threads  after  carbonizing  will 
counteract  any  such  saving  of  time  that  was  made  in  the 
first  place. 

Having  selected  our  steel,  we  proceed  to  make  the  mas- 
ter tools.  This  work  should  be  left  to  a  competent  tool 

maker  and  requires  a  lot  of  patience  and  time ;  but  where 

quantity  production  is  aimed  at,  the  time  spent  in  devel- 
oping master  tools  will  repay  later  on,  when  everything 

is  clear  sailing. 

The  first  tool  made  is  in  the  form  of  an  ordinary 
forged  lathe  or  shaper  tool  of  convenient  length,  as  far 
as  the  shank  is  concerned.  The  point  of  this  tool  is  ground 
and  lapped  after  hardening,  as  shown  in  Fig.  2. 

This  tool  serves  only  for  machining  other  master  tools 
and  should  not  be  used  for  threading  the  gages  themselves. 
It  should  be  made  as  nearly  perfect  as  possible.  From  this 
prepared  tool  the  next  two  master  form  tools  are  made, 

A,  B,  Fig.  3.  In  Fig.  4  is  shown  the  machine-steel  shank 
to  be  used  with  the  master  form  tools. 

Next  we  come  to  our  real  threading  tool,  Fig.  5,  the 

enlarged  cutting  point  of  which  is  shown.  This  tool 
is  really  a  Pratt  &  Whitney  threading  tool  and  is  used  in 
a  spring  tool  holder  of  the  same  make,  which  is  to  be 
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FIGS.   8  AND  9.    LAP  FOR  MALE  GAGE  AND  SIZING  TAP 
FOR  THE  LAP 

found  in  nearly  every  toolroom.  Now  it  becomes  clear 
why  so  much  time  was  given  to  making  the  master  form 
tools.  The  tool  A,  Fig.  3,  is  for  finish-forming  in  a 
shaper  the  cutting  point  A,  Fig.  5.  The  tool  B,  Fig.  3, 
is  for  preparing  the  circular  lap ;  the  lap  revolves  on  the 
miller  arbor,  and  the  tool  B  is  held  in  the  miller  vise 
by  the  shank,  Fig.  4.  Other  laps  necessary  for  finishing 
the  master  form  tools  A,  B,  Fig.  3,  are  machined  with  the 
tool  seen  in  Fig.  8.  Tools  for  roughing  out  the  threads 
can  be  of  any  convenient  shape,  either  forged  lathe  tools, 
resembling  Fig.  2,  or  tools  that  can  be  used  in  a  spring 
tool  holder. 

Cutting  and  Measuring  the  Threads 

Assuming  our  male  thread  gages  to  be  of  the  form  illus- 
trated in  Fig.  6,  the  stock  is  faced  to  length,  centered 

and  the  knurled  handle  B  and  the  neck  C  finished.  The 

diameter  A  is  left  about  V64  i°-  oversize.  Next,  tlie 
threads  are  roughed  out  to  within  0.010  in.  or  so,  taking 
ordinary  care  that  the  roughing  tool  is  somewhere  near 
the  right  form,  so  as  to  leave  enough  stock  for  finishing. 
To  determine  the  exact  amount  for  the  threads  to  be  left 

oversize  before  hardening,  we  must  resort  to  the  cut-and- 
try  method.  One  thing  that  it  is  well  to  bear  in  mind  is 
that  in  no  case  should  the  threads  be  more  than  0.001 

oversize  on  various  diameters  after  hardening.  The  result 
to  be  aimed  at  is  to  have  precisely  enough  stock  so  that 
the  threads  will  just  clean  up  and  no  more. 

An  ordinary  outside  micrometer  is  used  for  the  outside 
diameter.  The  three-wire  system  or  a  regular  Brown  & 
Sharpe  thread  micrometer  will  serve  for  pitch  diameter; 

incidentally,  the  latter  is  quicker  than  the  three-wire 
system.     For  measuring  the  root  diameter  a  2-in.  mi- 
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crometer  can  be  rigged  up  as  shown  in  Fig.  7.  The  an- 
vil D  bears  on  the  perimeter  on  one  side,  and  the  conical 

point  C  rests  on  the  root  on  the  opposite  side.  The 
setserew  B  keeps  A  from  shifting.  Correct  reading 
for  E  can  be  found  by  moving  the  thimble  F  till  a 
1-in.  standard  just  slides  between  the  anvil  D  and  the 
conical  point  C.  Now  note  the  reading  at  G,  subtract 
the  single  depth  of  the  thread,  and  the  result  will  be  the 
correct  reading  at  E. 

Hardening  and  Lapping 

Hardening  should  be  left  to  a  practical  man.  When 

the  thread  gages  are  made  of  Ketos  steel,  the  makers' 
instructions  should  be  followed  to  the  letter.  Overheating 
a  thread  gage  is  fatal,  and  for  that  reason  all  heating 
furnaces  should  be  equipped   with  pyrometers. 
Now  we  have  reached  the  most  important  stage  of 

thread-gage  making — namely,   lapping.     The  success   of 

■Harden  Point- 
of  Spreading 

Scren 

'iDrill 

"■■Fine  Pifch  bcren 

FIGS.  10  AND  11.  RING  TYPE  OF  FEMALE  THREAD  GAGE 
AND  FORM  OF  LAP  USED  ON  IT 

this  operation  depends  entirely  on  the  laps  used.  The  lap 
shown  in  Fig.  8  is  the  best  form  for  gages  similar  to 
the  one  illustrated  in  Fig.  6. 

Such  laps  are  made  of  cold-rolled  steel  %xl%x2i4  in. 
The  thickness  .1  depends  on  the  length  of  the  threaded 
portion  of  the  gage;  usually  ̂ 4  should  be  about  Yi  in.  less 
than  the  gaging  length  of  the  threads,  to  prevent  the 
corners  D,  Fig.  G,  from  being  lapped  undersize.  As  a 
number  of  laps  will  be  worn  out  of  form  if  the  order  is 
of  any  size,  it  is  good  practice  to  make  a  hand  tap  for  siz- 

ing the  laps,  which  will  save  a  great  deal  of  time  and 
worry.  The  tap,  Fig.  9,  is  made  of  Ketos  steel  with  a 
pilot  and  tapered  lead  and  is  made  to  the  finished  size  of 
the  threads  on  all  diameters. 

It  will  pay  to  take  extra  care  in  making  this  tap, 
because  if  the  tap  is  just  right,  then  the  laps  will  cut  ac- 

curately. In  making  the  laps,  bore  the  hole  B,  Fig.  8, 
to  the  size  of  the  root  diameter;  thread  with  an  ordinary 
threading  tool  to  within  0.003  in.  or  so  undersize,  and 

use  the  tap,  Fig.  9,  for  sizing  only.  A  plentiful  supply 
of  good  lard  oil  should  be  u.sed  with  this  tap  to  prevent 
it  from  tearing  the   threads  in  the   l;ip. 

When  a  lap  is  worn,  it  will  lap  the  outside  diameter  and 
the  root  diameter  faster  than  it  does  the  pitch  diameter. 
When  this  takes  place,  the  lap  should  be  stamped  with  a 

letter  U',  denoting  that  it  is  worn,  and  a  new  lap  should be  procured  to  finish  the  threads.  Tlii.s  practice  does 
away  with  the  possibility  of  mixing  up  worn  laps  with  the 
good  ones.  The  worn  laps  can  be  used  to  rough-lap  the 
gages  to  very  close  limits,  re.«orving  the  good  ones  for 
the  fini.-ihing  touches.    The  abrasive  is  the  finest  grade  of 

emery  dust,  u.sed  with  a  liberal  amount  of  good  lard  oil. 
The  reasons  for  selecting  cold-rolled  steel  laps  are  that 
they  keep  their  form  longer  than  laps  made  of  cast  iron, 
charge    easily    and    are    easy    to    machine. 

The  most  common  form  of  female  thread  gage  at  the 
pre-sent  time  is  the  ring  type,  shown  in  Fig.  10.  What  has 
been  said  about  male  gages  applies  equally  to  female 
gages.  The  amount  of  stock  to  leave  before  hardening 
can  be  determined,  as  previously  described,  by  the  cut-and- 
try  method.  The  internal  threading  tool  is  made  with 
the  master  tools  shown  in  Fig.  3.  A  few  suggestions 

gained  from  actual  experience  will  help  the  ring-gage 
maker  considerably. 

Leaving  a  collar  projecting  about  the  space  of  two 
threads  on  either  side  of  B,  Fig.  10,  will  prevent  bell- 
mouthing,  or  rather,  the  bell-mouthing  will  all  be  in 
these  collars,  which  are  afterward  ground  off.  Leaving 
good  fillets,  as  at  A,  Fig.  10,  will  prevent  the  collars 
from  cracking  in  hardening.  Boring  the  hole  C,  Fig.  10, 
to  finished  root-diameter  size  and  cutting  the  threads 
0.000.5  in.  undersize  before  hardening  will  provide  for 
sufficient  shrinkage  in  hardening  to  allow  the  lap  to 
clean  the  threads.  This  suggestion  applies  to  gages 
made  of  Ketos  steel  only.  To  be  on  the  safe  side,  it  is 
always  best  to  thread  two  or  three  gages,  harden  and  lap 
them  to  finished  size,  keeping  a  record  of  sizes  before 
hardening ;  if  the  test  gages  clean  up,  then  the  rest  of  the 
gages  can  be  threaded  accordingly.  Knurling  will  set  up 
stresses  in  the  steel.  Therefore  the  test  gages  should  bo 
knurled  and  otherwise  machined  to  the  same  dimensions 
as  the  rest  of  the  gages. 

A  good  lap  for  female  thread  gages  is  shown  in  Fig. 
11.  The  shank  A  is  made  of  spring  steel,  the  lap  C 
of  cold-rolled  steel.  There  are  three  saw-cuts  B  \n  A , 
which  will  allow  the  lap  C  to  expand  when  the  spreading 
screw  D  is  set  up  with  a  wrench.  The  lap  C  is  split 
lengthwise,  and  a  pin  E  is  driven  into  the  shank  A  to  keep 
the  lap  from  turning. 

Only  the  most  important  points  in  thread-gage  making 
have  been  described  in  this  article,  but  it  is  my  sincere 
belief  that,  if  the  foregoing  instructions  are  faithfully 
carried  out,  there  is  no  reason  why  a  good  tool  maker  and 
mechanic  should  not  tackle  a  job  of  Whitworth  gages  and 

make  a  success  of  it — more  especially  if  he  has  had  prac- 
tical experience  with  any  thread-gage  work  before. 

■0. 

WaiJnift®dI=«=»IiiairoE'5nffiSi4no)r6  oira  Drills 
aira(d  M.esi.5na®ips 

By  Alfi{i:d  J.  .Sjhrley 

Some  interesting  points  have  cropped  up  lately,  but 
I  cannot  get  any  authoritative  information  upon  them 
and  thought  perhaps  they  might  I)e  of  interest  to  your 
readers  as  well  as  myself.  They  are  as  follows :  When 

you  buy  a  %-  or  %-in.  twist  drill,  what  size  should  it 
be  to  the  nearest  Vioooo  in.  ?  This  query  applies  to  all 
standard-size  drills.  What  size  hole  should  it  drill  in, 
say  tool  steel  or  cast  iron,  if  the  drill  is  of  the  proper 

shape,  etc.? 
Also,  what  is  a  fair  limit  to  allow  for  reaming  a  hole 

to  a  dead  size  after  drilling  with  a  standard  drill  so 

that  }-ou  get  a  correct  finish?  I  am  training  tool  set- 
ters in  theory  and  practical  work  for  capstan  and  engine 

lathes  and  milling  machines,  and  would  like  these  ques- 
tions answered. 
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By  Gustave  A.  Eemacle 

When  it  is  desired  to  turn  one  or  more  pieces  on  a 
mandrel,  and  the  hole  in  the  piece  or  pieces  is  an  odd 
size,  it  is  sometimes  better  to  utilize  one  of  the  hardened 
and  ground  mandrels  at  hand  in  such  manner  as  is  shown 

in  Fig.  1,  than  to  make  a  cheap,  soft  mandrel.  Very 
often  a  piece  of  scrap  can  be  found  that  already  contains 
a  hole  to  fit  the  mandrel.  If  such  a  piece  cannot  be 
found,  another  piece  of  scrap  the  proper  length  may  be 
drilled  and  reamed  to  fit  the  mandrel,  driven  on,  and 
then  turned  to  fit  the  odd-size  hole.     If  the  job  is  not 

SOME    ENGINE-LATHE   "WRINKLES 

long,  a  single  piece  should  be  used  as  in  A,  Fig.  1; 
whereas  if  it  is  long,  two  sleeves  may  be  used  as  in  B, 
Fig.  1.  An  excellent  feature  of  B  is  that  both  sleeves 

can  be  turned  to  the  same  diameter,  each  being  a  drive 
fit  to  the  hole.  If  a  hardened  and  ground  mandrel  is 
several  thousandths  larger  at  one  end  than  at  the  other, 
it  will  not  fit  a  long,  straight  hole  properly.  When  a 
mandrel  is  turned  for  a  special  size  hole  the  centers  are 
rarely  hardened;  therefore,  the  mandrel  will  not  run 
upon  these  soft  centers  for  any  length  of  time  without 
losing  its  truth. 

In  Fig.  2  is  shown  one  method  of  drilling  a  hole  in 
the  engine  lathe  with  the  danger  of  breaking  the  drill 
eliminated.  The  piece  of  wood  A  is  strong  enough  to 
stand  up  under  the  stress  of  drilling,  but  will  break 
sooner  than  the  drill  if  the  drill  h  overstressed.  The 

wood  rests  upon  the  drill  and  some  other  convenient  part 
of  the  lathe,  while  the  tail  of  the  dog  rests  upon  the 
wood. 

If  the  lathe  hand  has  a  lot  of  drilling  to  do  in  the 
lathe,  his  hand  will  become  tired  and  sore,  owing  to  the 
grip  he  must  use  on  the  polished  and  slippery  wheel  on 
the  tailstock.  Eelief  may  be  had  by  winding  twine  around 
the  rim  as  in  Fig.  3,  the  twine  of  course  running  all  the 
way  around.  The  spokes  of  the  wheel  will  keep  the  twine 
from  slipping,  and  the  twine  will  allow  the  operator  to 
obtain  a  good  grip. 

It  is  frequently  desired  to  machine  standard-size  rod  in 
the  engine  lathe,  and  as  the  large  chucks  will  not  hold 
this  small  rod,  various  methods  of  chucking  are  resorted 
to.  One  good  metliod  was  described  by  Mr.  Davis  on 
page  164.  Another  simple  method  (similar  to  that  de- 

scribed on  page  164),  although  not  to  be  recommended 
for  high-class  work,  consists  of  drilling  and  reaming  a 
piece  of  cold-rolled  steel  to  the  proper  size.  Removing  the 
steel  from  the  lathe,  a  hole  is  drilled  and  tapped  for  a 
setscrew.  With  a  piece  of  the  stock  which  is  to  be  turned 
screwed  in  position,  the  whole  is  adjusted  in  the  chuck 
so  that  the  stock  runs  true.  Other  pieces  may  then  be 
placed  in  the  holder  and  will  run  as  true  as  the  first.  I 
have  seen  a  number  of  different  arrangements  for  adapt- 

ing spring  collets  to  engine  lathes  which  were  not  built 
for  the  purpose.    A  very  good  method  is  shown  in  Fig.  4. 

In  Fig.  5  is  shown  how  in  an  emergency,  a  milling 
cutter  was  used  as  a  form  tool  in  the  engine  lathe.  It 
was  necessary  to  make  two  rolls  for  rolling  l/^-in.  tubes, 
and  they  were  wanted  in  a  hurry.  A  ̂ 4-in.  radius  form- 

ing cutter  was  bolted  to  a  piece  of  steel  and  applied  as 
shown,  with  satisfactory  results. 

It  is  possible  to  spoil  some  jobs  by  not  having  the  tool 
set  exactly  at  the  center  line.  The  mechanic  in  setting 
the  tool  for  such  a  job  usually  gages  the  height  by  means 
of  the  head  or  tail  center.  If  either  of  these  cannot  be 

reached  with  the  tool,  or  he  is  too  lazy  to  remove  the 
piece  from  the  centers,  he  guesses.  If  a  line  is  marked 
off  on  the  tailstock  spindle  as  shown,  it  will  be  much 
used  and  result  in  better  work  with  less  effort. 

In  writing  in  Coal  Age,  Alex  iloscovitz  offers  the 
following  suggestions,  to  all  of  which  the  editor  says 

"amen"  and  adds  "do  it  now!"  Every  man,  what- 
ever his  occupation,  trade  or  calling,  is  able  to  write 

if  he  is  at  all  observant  of  his  surroundings  and  does 
his  own  thinking. 

The  trouble  with  many  practical  men,  whose  ideas  would 
benefit  a  host  of  others,  is  that  they  are  either  too  busy 

to  put  their  thoughts  on  paper,  or  think  that  they  can- 
not write.  Others  who  make  the  attempt  use  too  many 

words.  They  seem  to  have  an  ambition  to  use  high-flown 
language  instead  of  simple,  plain  English  to  express  their 
ideas.     This  is  often  the  fault  of  beginners. 

To  all  of  these  I  want  to  say  that  there  is  no  secret 
about  writing.  It  is  not  necessary  that  you  should  be  a 
born  editor  in  order  to  write  successfully  for  a  trade  paper 

or  a  technical  journal.  Write  simply  as  you  would  talk — 
be  natural.  Before  you  start  to  write  have  the  idea  clearly 
in  your  mind,  and  tell  it  in  as  few  and  simple  words  as 
possible.  Never  attempt  to  write  about  a  thing  that  is  not 
clear  to  you,  as  you  cannot  expect  to  succeed  then  in 
making  it  clear  to  others. 

In  order  to  write  interestingly  one  must  have  something 
to  say  and,  as  I  stated  before,  any  intelligent  man  can 
find  something  of  interest  and  importance  in  his  everyday 

work  that  others  will  be  glad  to  know.  Don't  be,  afraid 
to  express  your  thoughts,  but  when  writing  make  your 
sentences  short,  remembering  that  a  short  sentence  is 
always  more  easily  understood  by  the  one  who  reads.  The 
points  to  be  remembered  are :  Have  something  to  write 
about;  understand  it  clearly  yourself,  and  then  put  your 
thoughts  in  as  few  and  simple  words  as  possible. 
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TlhxE'eadnBii^  Eiadls  of  BeEutt  Pipes 
We  had  to  thread  a  number  of  pieces  of  10-in.  pipe 

with  a  right-angle  bend  in  them  close  to  the  end.  By 
p.utting  an  angle  plate  with  a  small  compound  rest  on  it 
on  the  faceplate,  we  were  enabled  to  use  a  lathe  for  the 

THE  RIG  FOR  THREADING  BENT  PIPE 

purpose.  The  pipe  was  fastened  in  blocks  on  the  car- 
riage, as  shown  in  the  illustration.  By  running  the  lathe 

backward  it  was  possible  to  cut  off,  turn  and  chase  the 
thread.  We  made  good  time  and  had  no  trouble.  The 
illustration  shows  clearly  what  was  done. 

Memphis,  Tenn.  H.  J.  Smith. 

Fee^isag  ^©U  for  Sprnim^ 

Some  time  ago  I  converted  an  old  lathe  head  into  a 
machine  for  winding  %-in.  round  iron  into  coils  like 
springs.  The  lead  of  the  coils  had  to  be  kept  uniform, 
but  something  simpler  and  faster  than  the  carriage  and 
lead  screw  had  to  be  evolved  for  this  purpose. 

A  roller,  somewhat  larger  than  the  finished  coils,  was 
mounted  parallel  with  and  in  front  of  the  winding  arbor. 
The  roller  was  free  to  revolve,  but  only  the  least  possible 
end  play  was  allowed.  It  was  scored  from  end  to  end  with 
a  half-round  groove  to  fit  the  %  stock,  the  lead  of  the 
groove  being  the  same  as  the  lead  of  the  spring.  The 
root  diameter  of  the  roll  was  made  the  same  as  the 

diameter  of  the  winding  arbor. 
In  use,  the  stock  is  caught  under  a  hook  on  the  coiling 

arbor  and  dropped  into  the  nearest  groove  on  the  grind- 
ing roll.  When  the  machine  is  started,  the  friction  of  the 

stock  causes  the  roll  to  revolve,  the  progressive  movement 
of  the  helical  groove  establishing  the  lead  of  the  coil. 
With  some  practice  it  becomes  unnecessary  to  stop  the 
machine  at  all;  one  can  catch  the  stock,  previously  cut 
to  length,  under  the  driving  hook  at  a  high  speed. 

Poughkeepsie,  N.  Y.  H.  W.  Johnson. 

FloaSflEa^  IR>easmer  MoldleE* 
The  accompanying  illustration  shows  a  floating  reamer 

holder  used  with  a  reaming  jig  on  a  drill  press.  The 
holder  is  practically  an  easily  and  cheaply  made  universal 
Joint  of  limited  action  with  side  play  on  the  pins,  and 

permits  the  machine  reamer  J?  to  be 
guided  straight  by  the  long  bushing 
P  running  in  the  bushing  G,  which 
is  integral  with  the  jig.  The  bushing 
F  is  pressed  on  the  shank  of  the 
reamer  and  ground  in  place,  and  of 
course  is  larger  than  the  body  of  the 
reamer.  The  shank  A  can  be  straight 
if  the  size  of  the  reamer  employed 

permits  the  use  of  a  drill  chuck.  As 
is  evident,  the  spindle  or  chuck  does 
not  have  to  run  true,  neither  does 

the  jig  require  to  be  in  very  close 
alignment  with  the  center  of  rotation 
of  the  spindle.  As  shown  in  the 
sketch  the  pins  D  are  driven  in  A  and 
C  and  pass  through  holes  in  B  that 
are  at  right  angles  to  each  other. 

These  holes  are  taper-reamed  from 
each  side  so  as  to  be  slightly  larger  at 
the  center,  which  is  the  smallest 

point,  than  pins  D.  The  part  B 
may  be  about  ̂ \  in.  less  in  diameter 
than  the  holes  in  A  and  C.  For  those 

classes  of  work  in  which  the  floating  arrangement  is 
effective  the  holder  shown  has  much  to  commend  it. 

Anderson,  Ind.  LeEoy  M.  Curht. 

TlhiC  Metric  Systeum 
There  have  been  so  many  articles  in  your  columns  and 

in  other  publications  on  the  pros  and  cons  of  the  metric 
system  that  it  almost  gets  confusing  to  the  ordinary 
reader.  I  have  been  trying  to  keep  hold  of  a  couple  of 
ideas  as  anchors  to  prevent  being  swept  away  by  all  this 
flood  of  argument,  and  I  wish  the  editor  would  give  me 
advice  as  to  wliether  these  anchors  are  of  good  sound 
material  and  will  stand  the  strain. 

First,  it  seems  to  me  that  our  present  system  of  weights 
and  measures  is  so  firmly  fixed  in  our  past  history  and 
present  work  as  to  make  it  impossible  that  it  should  be 
supplanted  by  the  metric  system.  If  this  is  true,  the 
introduction  of  the  metric  system  would  mean  increase 
of  complexity  instead  of  simplicity.  I  remember  looking 
at  some  German  drawings  of  a  steam  turbine,  and  among 
the  millimeter  dimensions  there  were  fractions  such  as  i/a? 
%,  %.  I  could  not  make  out  what  they  meant,  but  on 
inquiring  found  that  they  were  sizes  in  inches  of  Whit- 
worth  studs.  Take  in  comparison  the  United  States 
Standard  threads.  Does  not  the  fact  that  there  have 
been  millions,  of  machines  built  with  studs,  screws  and 
bolts  having  the  United  States  Standard  threads  mean 

FLOATING  REAM- 
ER HOLDER 
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that  these  standards  must  persist  and  that  mechanics 
must  continue  to  be  familiar  with  inch  measurements? 

Does  not  all  the  land  that  has  been  surveyed  to  the 
present  measurements  (and  practically  all  the  land  in 
the  country  has  been  surveyed)  mean  that  the  present 
measurements  must  persist  and  that  everyone  who  is 
interested  in  the  purchase  or  sale  of  land  must  be  familiar 
with  those  measurements? 

Do  not  all  the  books  that  have  been  written  in  these 

English-speaking  countries,  which  use  the  names  of  the 
present  measurements,  mean  that  every  one  who  wishes 
to  read  intelligently  the  books  which  have  been  written 

up  to  the  present  must  be  familiar  with  the  present  sys- 
tem of  weights  and  measures?  Does  not  the  history  of 

all  the  countries  which  have  adopted  the  metric  system 
confirm  this  impression  that  the  old  system  of  weights  and 
measures  must  still  persist  and  that  the  metric  system 
does  not  supplant  the  old  system  ? 

The  other  point  that  I  had  in  mind  is  this:  Does  not 
the  selling  of  our  manufactures  in  countries  that  use 
the  metric  system  resolve  itself  almost  entirely  into  a 

question  of  translation?  In  other  words,  when  a  cata- 
log is  translated  into  a  foreign  language,  if  the  meas- 

urements in  the  present  system  are  translated  into  meas- 
urements in  the  metric  system  does  not  that,  in  99  cases 

out  of  100,  cover  all  that  is  necessary  ?  When  you  have 
given  the  dimensions  of  a  bolt  of  cloth  or  the  weight  of 
a  barrel  of  flour  in  the  metric  system,  have  you  not  done 
all  that  is  required?  When  you  have  given  the  bore  and 
stroke  of  an  automobile  engine  in  millimeters  (to  the 
nearest  millimeter),  is  not  that  all  that  is  necessary? 
What  difference  could  it  make  to  the  customer  whether 

the  engine  was  made  to  millimeter  dimensions  or  not? 
The  only  exception  I  can  see  to  this  is  in  those  machines 
or  parts  that  are  actually  used  for  measuring  purposes, 
such  as  the  lead  screw  of  a  lathe  and  the  various  feed 

screws  of  a  miller,  but  it  is  a  comparatively  simple  mat- 
ter to  make  these  parts  to  metric  dimensions  for  ma- 

chines that  are  to  be  shipped  to  countries  uging  the 
metric  system. 

In  reference  to  this  question  of  export  business  I  have 
been  amused  to  read  the  editorials  in  the  Valve  World 

for  August.  There  are  two  paragraphs  on  the  metric 
system,  one  of  which  is  practically  an  answer  to  the 
arguments  in  the  other.     The  first  says  in  part: 

Looking  at  the  matter  practically  (and  how  else  should  it 
be  viewed?),  the  whole  question  of  general  substitution  of  the 
international  metric  system  of  weights  and  measures  for  the 
present  so-called  English  system  resolves  itself  into  this: 
Do  we  want  our  trade  outside  of  the  United  States  to  grow? 
Do  we  want  to  confine  our  commerce  practically  to  the  bounds 
of  our  own  borders;  or  do  we  want  to  deal,  to  the  limit  of  our 
capacity  and  opportunities,  with  the  world  at  large? 

The  other  reads  as  follows: 

While  we  are  talking  about  the  "cost"  and  the  "confusion" 
likely  to  accompany  the  adoption  of  the  metric  system  in  this 
country,  the  system  is  being  adopted  here  and  there  practi- 

cally without  the  slightest  confusion  and  at  a  cost  so  nomi- 
nal that  it  is  not  to  be  considered.  Orders  from  other  lands 

for  materials  made  to  metric  dimensions  are  being  taken  and 
filled  almost  dally  by  many  of  our  leading  industries.  It  ap- 

pears to  take  us  no  longer  to  handle  an  order  from  France 
than  one  from  England,  the  one  in  meters  and  the  one  in 
inches,  the  one  to  be  paid  for  in  francs  and  the  other  in 
pounds,  shillings  and  pence.  While  some  learned  professor  is 

telling  us  how  "impossible"  it  would  be  for  us  to  work  in 
metrics  without  the  utmost  disturbance  and  at  great  expense, 
1/6  are  busily  engaged  in  doing  exactly  that  thing,  without  any 
appreciable  disturbance  and  at  an  expense  readily  absorbed  by 
tiie  selling  price.  It  is  a  condition  that  appeals  strongly  to 
our  sense  of  humor,  a  state  of  mind  not  at  all  hopeful  for  the 

fiiarsome   "professors." 

If  it  is  SO  ea.sy  to  handle  this  export  business  at  pres- 
ent with  only  tho.se  manufacturers  who  are  exporting 

being  affected,  why  should  the  metric  system  be  imposed 
on  the  whole  hundred  million  people  in  the  United  States? 

The  answer  to  this  metric  propaganda  looks  to  me  too 
easy.  I  am  afraid  I  have  missed  something  or  that  I  do 
not  understand  what  it  is  all  about.  \Mio  is  it  that  wants 

tlie  metric  .system  .so  badly,  and  why  do  they  want  it? 
Sherbrooke,  Que.  H.  V.  Haight. 
[Mr.  Haight  has  hit  the  bullseye.  Every  argument 

for  the  metric  system  has  behind  it  the  assumption  that 

the  use  of  the  system  is  to  be  exclusive — that  the  old 
units  are  to  disappear.  If  the  old  units  are  to  continue  in 
use,  as  all  experience  shows  they  will,  every  argument 
for  the  system  is  inverted  and  becomes  an  argument 
against  it.  Instead  of  fewer  units  and  ratios  we  have 
more  of  both ;  instead  of  better  ratios  we  have  worse 

(those  between  the  English  and  the  metric  units)  ;  in- 
stead of  simpler  we  have  more  complex  calculations ;  in- 
stead of  less  work  for  school  children  we  have  more ;  and 

.so  on  to  the  end.  The  metric  enthusiast  holds  up  to 
scorn  and  ridicule  as  examples  of  all  that  is  bad,  the 
ratios  12  in.  make  1  ft.  and  3  ft.  make  1  yd.,  but  he 
accepts  the  ratios  25.4  mm.  make  1  in.  and  3.28083  ft. 
make  1  in.  as  steps  in  the  path  of  progress. 

ilembers  of  the  metric  party  contrast  our  tables  of 
weights  and  measures  and  their  numerous  ratios  with  the 
metric  tables  and  their  uniform  ratio  of  10,  but  ignore 

the  tables  of  metric  equivalents  with  which  every  engi- 
neer's reference  book  is  burdened  and  which,  with  the 

adoption  of  the  system,  would  become  an  integral  part 
of  the  real  combined  system  to  be  used.  If  the  reader 
will  but  turn  to  those  tables  and  reflect  that  their  equiv- 

alents are  simply  a  set  of  ratios  which  the  adoption  of 
the  system  will  add  to  tho.se  already  in  use,  he  will  see 

how  the  adoption  of  the  system  will  make  matters  com- 
plex instead  of  simple. 

The  universal  persistence  of  old  units  in  so-called 
metric  countries — establishing  the  fact  that  the  old  sys- 

tems never  do  die  out — is  the  crux  of  this  subject.  The 
metric  party  dismisses  the  overwhelming  evidence  as  of 
no  importance  when,  as  a  matter  of  fact,  it  not  only 
nullifies  and  inverts  their  case,  but  turns  it  to  ridicule. 

As  to  the  men  who  want  the  metric  system  so  badly, 

they  seem  to  be  scientists  and  pseudo-scientists  who  have 
use  for  units  of  measurement  to  put  down  the  sizes  of 
things  that  exist,  but  not  for  the  dimensions  of  things 
to  be  made. — Editor.] 

Fas'taira^  •watlhi  Tools  Reveirseel 
With  regard  to  parting  off  work  with  the  tool  upside 

down,  I  remember  a  batch  of  connecting-rods  we  had  to 
machine.  They  were  forged  solid  with  the  caps  on,  from 
very  tough  steel.  After  turning,  boring  and  drilling  the 
bolt  holes  in  the  large  end,  the  idea  was  to  part  off  the 

large  end  cap,  I/4  in.  being  allowed  for  the  cut.  There 
was  no  saw  in  the  shop,  so  it  was  necessary  to  part  off  the 
connecting-rods  in  the  lathe. 

The  trouble  then  liegan.  What  with  the  long  thin  part- 
ing tool  and  the  intermittent  cut,  the  cuttings  could  not 

get  away.  After  having  a  lot  of  trouble  and  wasting 
plenty  of  time  I  decided  to  reverse  the  tool.  The  rods 
were  then  cut  off  with  true  faces  in  record  time. 

Sheffield,  England.  FiuxK  JIcQuillix. 
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Isc^ssioim  of  FrevEOun^ '^estLiomi 

^Ir.  Geersten's  article  on  page  163  brings  to  mind  a 
device  that  I  have  used  for  shaping  pieces  with  integral 
key  or  feather,  such  as  is  shown  in  the  illustration. 

In  shaping  these  pieces  the  work,  instead  of  the  tool, 
was  revolved.  The  device  consisted  of  a  body  containing 
two  centers,  a  worm,  a  wormwheel  and  a  divided  disk, 

WORK  TO  BE  SHAPED 

which  answered  in  a  small  way  the  same  purpose  as  the 
dividing  head  of  the  miller. 

Referring  to  Mr.  Geersten's  device,  it  is  invaluable 
for  producing  a  concave  radius  if  projections  on  any 
part  of  the  radius  being  machined  will  not  permit  the 
use  of  a  boring  bar.  This  device  does  not  possess  the 
rigidity  and  other  good  qualities  of  the  boring  bar.  If 
a  miller  is  available,  a  boring  bar  may  be  used  and  a 
good  radius  obtained  in  a  short  time.  A  very  old  method 
of  producing  the  radius  in  question,  also  a  method  which 
is  still  employed  in  most  small  shops,  consists  of  strapping 
the  Job  to  the  lathe  carriage  and  using  the  boring  bar. 
It  nmst  not  be  overlooked,  if  the  job  is  of  large  dimen- 

sions, that  the  boring  mill  is  especially  suited  to  handle 
such  work. 

I  will  conclude  by  saying  that  unless  projections  of 
some  sort,  or  other  unthought  of  obstacles,  prevent  the 
use  of  the  boring  bar,  this  device  should  not  be  used. 

Newark,  N.  J.  Gustave  A.  Kemacle. 
*** 

Pi?©^B=essave  Oaes  fos'  si  Firessedl" 

1  iiave  read  with  interest  Mr.  Walter's  description  of 
his  automatic  hub  dies,  on  page  411.  I  am  surprised  that 
he  does  not  pierce  the  holes  in  the  small  end  of  the  hub 
in  the  press,  instead  of  drilling  them.  It  seems  hardly 
possible  that  a  die  which  will  enter  the  §2-in.  hole  will 
not  be  strong  enough  to  stand  up,  even  if  three  holes  are 
punched  at  a  time. 

The  die  can  be  made  at  the  end  of  a  round  piece, 
mounted  in  a  heavy  angle  plate.  It  will  be  formed  on  the 
upper  side  to  the  radius  of  the  inside  of  the  hub,  be  hori- 

zontal, be  recessed  at  the  back  for  the  edge  of  the  hub  to 
drop  down  and  project  just  far  enough  so  that  the  edge 
rests  against  the  angle  plate. 

The  punches  will  have  a  rather  strong  spring  stripper, 
which  will  i)e  shaped  to  fit  the  hub  and  will  press  it  into 
])lace  on  the  die. 

The  hub  will,  of  course,  be  set  on  an  angle  so  that  the 
face  to  be  punched  will  be  horizontal  with  the  outer  edge 
resting  in  guides  on  the  shoe.  It  will  be  indexed  by  the 
outer  row  of  holes. 

This  arrangement  will  necessitate  eight  strokes  for  each 
piece.  It  is  possible  that  more  than  three  holes  can  be 
punched  at  once,  but  it  seems  to  me  that  the  angle  will 
be  too  great.  Even  if  only  two  are  used  it  will  still  be 
many  times  faster  than  drilling — unless  a  special  and 
complicated  radial  drilling  machine  is  used. 

This  die  will  not  be  nearly  so  expensive  to  make  as  some 
of  the  others.  W.  B.  Greenleaf. 

Plymouth,  Mich. 
[It  is  difficult  to  see  how,  with  the  layout  of  holes  in  the 

small  end  of  the  hub,  three  holes  can  be  punched  at  eacli 
indexing;  also,  spoke  holes  are  usually  required  to  be 
radial,  and  with  a  multiple  punch  only  one  hole  could  be 
radial  unless  a  special  radial  punching  fixture  were  used. 
-Editor.] 

'^] 

''The  radically  different  method  of  heat  introduction 
and  application  of  an  electrically  heated  japanning  oven," 
as  against  a  gas-heated  japanning  oven,  does  assure 
greater  output  and  more  uniform  products  from  the 
former.  However,  some  of  the  conclusions  of  W.  Rock- 
wood  Conover  in  his  article  "Electric  Ovens  and  Fur- 

naces," page  316,  I  feel  are  misleading  and  open  to 

question. The  article  would  indicate  that  the  experience  of  its 
author  had  been  confined  to  the  comparison  of  elec- 

trically heated  ovens  and  gas-heated  ovens  of  a  direct 
or  open-burner  type.  In  gas  ovens  of  the  indirect- 
heater  style  the  products  of  combustion  do  not  enter  the 
chambers  in  which  the  articles  to  be  japanned  are  placed, 
and  in  such  cases  no  greater  amount  of  ventilation  is 
required  than  in  the  electrically  heated  oven. 

All  heat  radiates  from  its  source,  regardless  of  the 
character  of  that  source,  and  such  heat  is  carried  by 
convection  currents.  It  is  the  heat  radiated  from  its 

source  and  carried  by  the  convection  current  which  acts 
upon  the  japan. 

I  believe  that  the  use  of  the  direct^heated  japanning 
oven  should  be  discouraged  because  of  the  fire  risk. 

With  two  ovens  of  similar  size,  shape,  etc.,  one  heated 
by  indirect  gas,  the  other  by  electricity,  with  both  ovens 
filled  with  the  same  kind  of  material,  the  same  quantity 
and  the  same  japan,  the  japanned  coating  would  require 
the  same  amount  of  air,  the  same  ventilation,  to  oxidize 

the  japan,  and  the  materials  in  the  two  ovens  should 
bake  at  about  the  same  temperature  in  the  same  time. 

The  operation  of  baking  the  japan  would  be  the  same  in 
both  ovens — namely,  driving  off  the  volatile  matter  and 
oxidation  of  the  drying  oils. 
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From  a  practical  standpoint  with  electrically  heated 
units,  these  units  may  be  placed  at  whatever  part  of 
the  oven  desired  and  thereby  give  a  uniform  distribution 
of  heat.  With  indirect  gas  heat  this  is  impractical.  Gas 
requires  that  the  heat  sources  be  placed  under  the  bottom 
of  the  oven,  or  on  the  bottom  at  the  side. 

Electrically  heated  units  can  be  so  constructed  that  it 
would  be  impossible  for  the  temperature  at  any  point 

of  the  oven  to  go  higher  than  500  deg.  F.  The  tempera- 
ture of  the  flame  of  a  Bunsen  burner  is  over  1,500  deg. 

F.  With  such  heat  at  the  burner  it  is  possible  that  the 

walls  through  which  this  heat  radiates  may  be  at  a  tem- 
perature of  from  700  to  800  deg.  F.,  with  the  result 

that  there  would  be  danger  of  overbaking  if  some  of 
the  parts  to  be  japanned  were  placed  too  close  to  the 
walls  of  the  oven. 

It  is  this  difference  in  temperature  (an  electrically 
heated  oven  baking  at  475  deg.  F.  may  be  crowded  to 
capacity,  whereas  an  indirect  gas-heated  oven,  baking  at 
the  same  temperature,  could  be  filled  to  only  three- 
fourths  its  capacity)  which  is  responsible  for  the  greater 
output  in  electrically  heated  ovens. 

As  to  the  difference  in  appearance  of  the  enamel,  rel- 
ative degrees  of  hardness,  etc.,  there  should  be  abso- 
lutely no  difference  in  the  results  between  an  electrically 

heated  oven  and  a  properly  constructed,  properly  used, 
indirect  gas-heated  oven. 

With  the  author's  conclusions  regarding  the  location 
of  electrically  heated  ovens,  installation  and  possibilities 
of  the  future,  we  concur ;  the  possibilities,  no  doubt,  are 
far  greater  than  the  accomplishment  of  the  past  two  years. 

Brooklyn,  N.  Y.  Carl  J.  Schumann. 

The  article  by  P.  G.  Little,  page  533,  describes  systems 
of  inspection  as  carried  on  in  the  big  plants.  From  his 
remarks  some  of  the  readers  might  form  the  idea  that 
inspection  of  finished  and  raw  products  is  of  advantage 
only  to  the  concerns  employing  several  thousands  of  men. 
This  article  is  written  to  show  how  a  comparatively  small 
shop  can  have  an  efficient  method  of  inspection. 

For  many  a  blunder  made  in  the  shop  the  drafting 
room  is  just  as  much  to  blame.  For  example,  a  drawing 
was  made  of  a  part  with  six  holes  in  a  straight  row;  two 
of  the  holes  were  to  be  lA  in.  in  diameter,  while  the  other 
four  must  be  %  in.  in  diameter.  The  circles  representing 
the  holes,  however,  were  all  drawn  the  same  size,  so  it 
happened  that  the  workman  drilled  all  the  holes  the 
same  in  spite  of  the  fact  that  the  two  different  dimensions 
were  given.  In  a  case  of  this  kind  the  draftsman  should 
have  drawn  the  smaller  circle  even  a  little  less  than 

%  in.,  just  to  show  that  different  sizes  of  drills  were  to 
be  used. 

Another  frequent  cause  of  error  is  the  fact  that  the 
same  dimension  of  a  part  appears  in  different  views,  and 
the  chance  for  writing  it  down  wrong  in  one  place  or 
another  is  multiplied.  We  had  a  case  of  this  kind  the 

other  day.  The  plan  on  a  drawing  showed  a  hole  4i/^  in. 
from  the  end ;  the  elevation  showed  it  to  be  4^4  in.  from 
the  same  end.  Two  men  were  doing  the  drilling.  One 
man  worked  to  the  dimension  given  on  the  plan,  whereas 
the  other  man  had  read  the  size  on  the  elevation  and  he 

worked  according  to  that. 

Mistakes  are  also  made  by  having  the  wrong  size  of 
drill  handed  to  workmen  by  the  storekeeper.  The 
latter  should  have  orders  not  to  hand  out  drills  or  reamers 

without  first  trying  them  in  a  gage  to  make  sure  that 
they  are  the  size  asked  for.  Of  course,  the  greatest  num- 

ber of  blunders  are  made  by  the  machinist  himself  in  do- 
ing the  work.  He  may  finish  a  part  just  a  little  too  small, 

ream  a  hole  a  trifle  too  large  or  make  various  other  mis- 
takes. As  long  as  we  can  only  hope  to  reduce  the  number 

of  spoiled  pieces — not  entirely  eliminate  them — we  must 
do  our  best  to  catch  the  spoiled  work  before  the  customer 
gets  it.  All  the  errors  mentioned  are  made  in  small  as 
well  as  large  shops,  and  this  fact  shows  the  necessity  of 
an  inspection  system  in  the  small  places  also. 

If  the  shop  is  not  turning  out  work. enough  to  keep 
the  men  busy  inspecting  all  the  time,  they  can  be  em- 

ployed to  good  advantage  in  the  drafting  room.  They 
will  in  this  way  become  thoroughly  acquainted  with  all 
the  details  and  should  be  able  to  use  good  judgment  in 
deciding  what  minor  discrepancies  can  be  passed.  In- 

spectors as  a  rule  do  not  go  near  the  pattern  shop,  but  I 
would  suggest  that  the  inspectors  be  sent  there  to  check 
the  patterns  before  the  castings  are  made.  Many  a  mis- 

take on  the  drawing,  which  would  otherwise  escape  notice, 
will  in  this  way  be  discovered  and  corrected  before  the 
machinists  begin  work  on  the  castings. 

The  inspectors  should  be  directly  responsible  to  the 
chief  draftsman.  Someone  may  say  that  this  man  is  likely 
to  shield  his  department.  How  can  he?  If  a  mistake 
has  been  made  on  the  drawing,  it  will  surely  be  found 
out  when  the  machine  is  being  assembled  in  the  shop 
or  erected  in  the  field.  The  parts  made  wrong  will  not 
fit  as  they  should.  The  inspector  will  have  to  condemn 
the  parts,  report  the  reason  for  this  action  and  also  which 
department  is  responsible  for  the  blunder.  The  chief 
draftsman  in  turn  has  to  give  a  detailed  report  to  the 
manager,  and  an  order  for  the  new  parts  can  be  issued 
by  him  only.  In  case  it  is  not  noticed  in  the  shop  that 
there  is  something  wrong,  the  erector  in  the  field  will 
discover  it  and  will  send  an  exhaustive  report  to  the 
manager  direct.  The  draftsman  should  be  provided  with 
tags  to  attach  to  all  assembled  work  after  it  is  passed,  and 
all  repair  parts  should  also  be  tagged  in  the  same  manner. 
The  shipping  clerk  must  be  instructed  to  look  for  this 
0.  K.  tag  and  not  permit  the  apparatus  to  leave  his  pos- 

session without  one. 

The  large  shops  usually  make  a  standard  line  of 
machines  in  large  quantities.  Consequently,  the  same 
inspectors  are  kept  busy  all  the  time  looking  over 
practically  the  same  parts.  It  is  therefore  not  absolutely 
necessary  that  these  men  should  be  thoroughly  versed  in 
reading  drawings  and  making  sketches  themselves.  In 
the  small  shop,  however,  the  inspector  nmst  be  able  to  do 
these  things,  because  there  is  generally  a  variety  of 

machines  built  according  to  customers'  specifications  and 
drawings.  Quite  frequently  the  inspector  is  called  upon 
by  foremen  in  the  different  departments  to  explain  details 
on  the  blueprints,  and  there  is  no  other  way  in  which  he 
can  make  himself  so  clear  as  by  making  a  sketch,  even  if 
it  is  only  a  rough  one.  It  is  perhaps  needless  to  say  that 

an  inspector  should  not  be  a  conceited  man. '  One  who was  in  former  years  a  machinist  should  be  a  good  man 
for  the  job,  because  he  has  already  the  necessary  training 
in  handling  the  different  measuring  tools,  which  is  ot 
course  important. 
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It  is  understood  that  the  tools  and  gages  placed  at  the 
disposal  of  the  inspector  must  be  of  the  best.  Small 
trucks,  with  standard  interchangeable  trays,  can  be  used 

to  good  advantage  for  bringing  the  parts  to  the  inspec- 

tor's bench.  Particular  attention  should  be  paid  to  the 
erecting  floor;  that  is,  it  should  be  as  nearly  level  as 
possible,  especially  for  large  work.  Inspection  must  not 

only  be  made  of  the  different  parts,  but  also  of  the  fin- 
ished product.  To  obtain  the  best  results,  the  apparatus 

must  be  properly  lined  up  and  all  the  parts  put  in  their 
respective  places.  If  this  is  not  possible,  one  cannot  hope 
to  attain  perfection. 

I  remember  one  case  where  it  was  not  thought  worth 
while  to  cart  big  clumsy  bearings  to  the  fan  housing. 
The  result  was  that,  although  the  holes  in  the  bearing 
base  and  the  corresponding  holes  in  the  supports  on  the 
side  of  the  fan  were  carefully  checked,  the  shaft,  when 
put  in  place  in  the  field,  would  never  revolve  freely.  It 
was  always  binding,  and  caused  the  erectors  much  extra 
work.  When  it  was  finally  decided  to  line  things  up 
properly  in  the  shop,  the  fact  was  overlooked  that  the 
heavy  fan  was  erected  on  an  old  wooden  floor  that  sagged 
more  or  less.  As  a  result,  the  apparatus,  after  it  reached 
its  destination  and  was  set  upon  its  permanent  founda- 

tion, was  not  as  level  as  it  should  have  been. 
Shelton,  Conn.  J.  Limbrunner. 

Iiasade  Forsranimg  Tool  foe  SIhiells 

Replying  to  the  request  of  H.  J].  Bilger,  published  on 
page  167,  for  further  information  on.  the  forming  tool 
that  was  described  on  page  1131,  Vol.  44,  I  think  he  has 
not  quite  grasped  the  idea  of  this  tool.  He  suggests  that 
if  the  eccentric  bushing  revolved,  it  would  give  the  same 

INSIDE  FORMING  TOOL  FOR  SHELLS 

results  as  revolving  the  tool  itself.  It  would  be  much 
more  difficult  to  make  that  way,  and  would  not  achieve 
the  desired  purpose  any  more  efficiently. 

The  accompanying  sketch  and  instructions  will,  I  hope, 
make  the  idea  clearer.  The  sketch  shows  the  tool  in  posi- 

tion in  a  shell,  the  cutter,  as  shown  in  full  lines,  being  in 
the  cutting  position.  When  revolved  backward  180 
deg.  the  cutter  will  be  as  shown  in  dotted  lines,  in  which 
position  it  can  be  withdrawn  from  the  shell  or  put  in,  as 
the  case  may  be.  AB  is  the  center  line  of  the  lathe  and 
CD  the  center  line  of  the  cutter  holder  and  of  the  hole 
in  the  eccentric  bushing. 

The  hook  on  the  bolt  shown  in  the  original  drawing 
is  to  take  the  pull  of  the  cut  when  the  turret  is  pulled 
back  and  the  tool  is  cutting. 

The  idea  is  that  the  tool  is  set  in  the  position  shown  by 
the  dotted  lines,  then  run  into  the  shell.  Now  turn  the 
tool  over  180  deg.  and  we  have  the  cutter  in  the  position 
shown  in  full  lines,  and  the  bar  which  turns  the  tool  rests 
in  the  hook  of  the  bolt.  By  hauling  back  the  turret  until 
the  mark  D  on  holder  comes  flush  with  end  of  shell,  the 
form  tool  will  machine  the  inside  of  the  shell  to  shape 
and  remove  the  excess  length  of  thread  in  the  no.se,  the 
hook  on  the  bolt  preventing  the  tool  holder  from  pulling 
out  of  the  turret.  Throwing  the  cutter  holder  back  180 
deg.  will  allow  it  to  be  withdrawn  from  the  shell. 

Nova  Scotia,  Canada.  John  S.  Watts.     ' 

es'e  As"©  Slhe  Gooc lecfeamics? 

The  article  on  page  604,  about  the  excellent  all-round 
mechanic  who  sent  out  a  form  letter  and  only  received 
three  answers,  has  interested  and  at  the  same  time  puz- 

zled me  a  good  deal. 

Just  why  he  didn't  receive  many  high-grade  offers  I 
couldn't  at  first  see,  and,  I'm  free  to  admit,  I  may  still 
be  floundering.     However,   I  think   I  see  light. 

On  reading  his  letter  as  a  whole  you  reach  conclu- 
sions something  like  these:  A  thoroughly  able  and  ex- 

perienced machine-shop  executive,  right  in  the  prime  of 
life,  interested  in  the  advancement  and  betterment  of 

the  trade,  and  ambitious.  Certainly  all  worthy  and  com- 
mendable attributes,  and  qualities  that  should  be  attrac- 

tive to  many  firms  who  are  sorely  in  need  of  such  a 
man.  Yet  he  receives  only  three  answers.  Why?  Re- 

read the  form  letter  and  analyze  the  various  items. 
The  very  first  paragraph  arouses  unfavorable  atten- 

tion. It  sounds  conceited.  Quite  likely  his  way  of 
advertising  was  unique,  but  he  should  have  let  its  unique- 

ness proclaim  itself ;  he  should  not  have  labeled  it. 
Secondly,  although  his  having  patented  several  devices 

and  written  articles  should  prove  him  able,  and  inter- 
ested in  the  advancement  of  the  trade,  still  a  feeling 

of  distrust  is  aroused;  and  you  try  to  imagine  why  he 

wasn't  developing  his  own  ideas  and  patents.  Were  they 
not  successful?  Is  he  a  poor  business  man?  Does  he 
lack  the  tenacity  and  nerve  to  hang  on? 

He  has  been  an  executive  in  one  shop  for  nine  years, 
and  now  wants  a  permanent  job  at  a  larger  salary.  You 
at  once  question  his  loyalty  and  discount  any  desire  for 
a  permanent  position,  and  arrive  at  the  conclusion  that 
the  idea  of  rendering  service  is  entirely  subordinated  to 
his  desire  for  money. 

In  other  words,  his  whole  letter  bears  the  taint  of 

self-interest  and  the  corruption  of  self-seeking.  He  would 
never  be  able  to  lose  himself  in  any  work. 

Springfield,  Mass.  Charles  F.  Rogers. 

JEffagiEae  Cs'SiiraS^slh^ft 
In  reference  to  the  article  by  R.  M.  Sherman  on  page 

f.9,  it  may  be  of  interest  to  state  that  back  in  the  early 

eighties  there  was  built  at  the  works  of  Sir  Joseph  Whit- 
worth  a  crankshaft  which  weighed  when  completed  o\er 
141,000  lb. 

The  crankpins,  which  were  36  in.  in  diameter,  were 
forged  hollow,  turned,  bored,  hardened  and  ground  by 
means  of  emery  wheels  on  the  lathe.  The  steel  slabs  from 
w  hich  the  webs  were  made  were  punched  and  forged  round 
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the  lioles  on  a  mandrel.  The  metal  was  thus  compressed 
about  these  parts,  and  the  fibers  of  the  material  were 
induced  to  lie  in  unsevered  lines  around  the  holes.  The 

webs,  which  like  the  crankpins  were  finished  complete 
before  shrinking,  were  keyed  as  well  as  shrunk  onto  the 
shaft,  two  keys  being  used  at  an  angle  of  45  deg. 

The  shrinkage  allowance  was  0.001  in.  per  inch  of 
diameter,  which  allowance  was  actually  predetermined  by 

pressing  specimen  pieces  on  and  off  and  noting  the  pres- 
sures required.  After  the  shaft  was  assembled  there 

remained  about  ̂ /„o  in.  on  its  diameter  for  turning  and 
polishing  to  a  finish.  The  shaft  was  a  splendid  example 
of  what  could  be  executed  by  the  skilled  craftsman  of 
thirty  years  ago.  B.  0.  Eeilly. 

Sheffield,  England. 

FsiuaSt  of  tlhe  Opes'gitoir 
I  heartily  concur  with  ̂ Ir.  Wickstrora  in  his  state- 

ment on  page  571,  that  work  sent  to  the  grinder  should 
be  of  uniform  length,  with  center  holes  of  equal  depth. 

Short  pieces  especially  should  be  recentered  to  a  uni- 
form depth  whenever  possible  before  they  go  to  the  oper- 
ator. This  should  be  made  a  shop  rule.  A  machine  will 

not  grind  a  perfect  cylinder  if  the  center  holes  are  out 
of  round  or  scored  through  abuse  during  a  previous  oper- 

ation. It  is  galling  to  a  piece  worker  to  measure  a  piece 
of  work  and  find  it  undersize  on  one  diameter,  oversize 

on  another  diameter  and  exactly  standard  on  a  third  diam- 
eter. It  takes  much  of  his  time  to  potter  with  such 

work — and  time  is  money  today.  It  is  still  more  galling 

to  go  down  on  the  shop's  record  as  having  spoiled  a  con- 
siderable number  of  pieces,  when  it  is  evident  to  the 

operator,  though  to  no  one  else,  that  the  inspector's 
micrometer  happened  to  hit  many  pieces  of  work  on  the 
small  diameter. 

It  is  next  to  impossible  to  see  with  the  eye  that  a  center 
hole  is  out  of  round  two  or  three  thousandths  of  an  inch, 
and  the  only  certain  way  to  guarantee  the  machine  oper- 

ator a  square  deal  is  to  recenter  before  sending  the  work 
to  him.  Any  protest  by  him  regarding  the  false  record 
against  his  ground  pieces  would  be  met  with  the  statement 
that  he  did  not  clean  his  center  holes  properly.  I  know 
this  to  be  true  from  experience.  A  statement  from  an 
operator  endeavoring  to  shift  responsibility  would  take 
more  time  to  prove  when  the  flaw  is  not  openly  apparent 
than  an  inspector  cares  to  give.  The  misshapen  center- 
hole  tale  makes  poor  jury  evidence. 

It  is  an  easy  matter  to  center  the  work  to  a  uniform 
depth.  All  good  centering  machines  are  provided  with 
facilities  for  doing  so.  An  adjustable  collar  on  the  com- 

bination centering  reamer  is  a  simple  device  worth  try- 
ing. The  argument  that  recentering  after  turning  is 

liable  to  throw  the  work  out  of  concentricity  is  being  met 
with  in  several  shops  by  an  inspection  of  the  centering 
machines  each  morning  and  afternoon.  Each  machine 
must  be  within  an  0.002-in.  error  limit  at  all  times. 

If  an  operator  is  grinding  tapers  to  a  gage,  and  the 
length  limit  on  the  tapered  part  is  close,  he  can  draw 
the  grinding  wheel  in  to  the  crossfeed  stops  every  time 
witli  positive  assurance  that  he  is  not  going  to  overstep 
his  limit  only  when  he  knows  for  certain  that  his  pieces 
arc  all  centered  to  the  same  depth,  and  are  of  uniform 

length.  Taper  grinding  then  becomes  an  elementary 

operation. But  suppose  he  is  grinding  work  having  a  No.  3 
]\lorse  taper  and  the  center  holes  are  at  a  random  depth. 
Then  he  must  first  grind  the  piece  to  within  several 
thousandths  oversize  of  what  he  imagines  the  final  diam- 

eter will  be,  insert  the  piece  in  the  gage,  measure  the  re- 
maining length  to  find  the  distance  the  piece  still  has 

to  go,  allow  0.0015  in.  for  every  ̂ ^  in.  remaining,  put  the 
piece  back  in  the  machine  and  proceed  to  grind.  Errors 
in  calculation,  being  mental,  of  course  will  happen,  but 
the  basic  error  rests  in  the  routing  of  the  operations 
that  did  not  include  recentering  before  grinding. 

Other  things,  such  as  unlapped  cfnter  holes  in  hard- 
ened work,  egg-shaped  holes  in  bushings,  which  conform 

to  the  arbor  while  grinding  the  outside  diameter  only 
to  spring  back  to  their  original  form  after  removal  from 
the  arbor,  lead  from  the  leadpots  in  the  center  holes,  and 
the  requested  cleaning  out  of  shoulders  in  grinding,  thus 
destroying  evidence  that  the  lathe  hand  was  in  error,  all 
tend  to  discredit  the  operator. 

Finish-grinding  is  u.sually  the  last  operation  on  all 
work,  and  to  the  operator  come  the  accunmlated  errors  of 
the  other  departments,  including  abuses  in  transmission, 
and  he  is  charged  with  many  an  error  due  to  no  fault  of 
his  own.  RoBix  Ddff. 

Worcester,   Mass. 

Metric  Ss^steEffii  siEa<dl  Its  Cirntics 

ily  few  remarks  on  page  78  on  the  metric  system 
seem  to  have  been  most  annoying  to  Mr.  Tessitore,  page 
256.  What  would  have  happened  had  I  really  let  myself 

go,  I  scarcely  dare  to  think. 
My  little  argument  of  the  crowbar  seems  to  have 

missed  its  point  so  far  as  ilr.  Tessitore  is  concerned. 
It  is  a  most  elementary  illustration  I  admit,  but  its 
meaning  is  deep.  It  has  wrecked  metric  men  by  the 
score,  and  it  might  interest  ilr.  Tessitore  to  know  that 
I  have  been  using  it  for  twenty-five  years  and  have 
always  found  it  either  shuts  of?  argument  entirely  or 
calls  forth  a  tirade  of  abuse. 

It  is  hardly  necessary  for  anyone  to  tell  us  of  the 
clumsiness  of  our  present  sy.stem.  British  and  American 

manufacturers  are  always  ready  to  admit  it.  As  Stephen- 
son admitted  his  locomotive  was  bad  for  the  "coo,"  so 

is  our  system  clumsy  and  awkward  for  the  metric  "man." 
Mr.  Tessitore's  statement  that  everything  bought  or 

sold  in  Argentina  is  in  kilograms,  meters  or  liters,  re- 
quires some  emphasis  on  the  in.  It  is  also  a  fact  that 

the  greater  part  of  the  selling  io  is  done  by  the  English- 
speaking  manufacturer,  and  will  so  continue  despite  our 
clumsiness.  While  the  buyer  puts  quality  first  we  are 
always  ready  to  give  him  what  he  wants.  The  business 
men  in  Argentina  are  clever  enough  to  know  that  an 
automatic  is  not  any  better  because  it  is  made  in  meters 
nor  a  crowbar  any  lighter  when  weighed  in  kilograms. 

The  argument  "that  the  metric  system  is  iMund  to 
come"  is  one  of  our  oldest  "relics."  It  was  an  antique 
twenty-five  years  ago  in  Great  Britain.  In  fact  it  was 
to  be  adopted  at  any  time,  but  now  is  as  dead  as  a 

door  nail.  To  mention  it  might  mean  "a  firing  party  at 
dawn,"  and  I  can  assure  Mr.  Tessitore  that  it  is  not  a 
relic  we  are  proud  of.  F.  P.  Terry. 

Belfast,  Ireland. 
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Prc^estitaoim  of  HESnaess 

The  first  address  by  an  outside  spealcer,  Frank  P. 
Dresser,  at  tlie  convention  of  the  National  Machine  Tool 
Builders  Association  held  Oct.  2i  and  25,  1916,  dealt 

with  "Health  Compensation."  In  it  were  first  reviewed 
the  underlying  principles  of  the  laws  of  Great  Britain, 
Gernianv  and  Austria,  and  then  the  discussion  turned  to 

the  proposed  legislation  that  has  been  brought  forward 
in  several  states  of  the  United  States. 

^Ir.  Dresser's  important  constructive  suggestion  to  the 

machine-tool  builders  was  that  they  should  take  an  ac- 

tive interest  in  this  subject  and  a  part  in  the  working  out 

of  the  coming  legislation,  else  the  movement  might  pro- 

gress in  a  way  far  from  their  liking  and  in  a  manner 

that  would  not  be  to  the  best  interests  of  either  em- 

ployer or  employee.  That  the  convention  appreciated 
the  soundness  of  this  admonition  is  shown  by  the  fact 

that  a  resolution  was  passed  calling  for  the  appointment 

of  a  special  committee  to  make  a  study  of  health  condi- 

tions in  the  plants  of  the  association's  members. 
It  is  natural  to  turn  to  the  work  already  done  for  acci- 

dent prevention  and  compensation  when  we  search  for 

a  parallel  to  the  work  that  might  be  done  for  health 

compensation,  but  at  the  outset  a  diffprence  of  principle 

is  forcibly  presented.  The  trend  of  all  accident  work  is 

toward  prevention.  Mechanical  safeguards,  instruction, 
education,  the  best  interest  of  employees  and  employers 
alike  are  all  aimed  toward  the  elimination  of  accidents. 

Thus  the  very  operation  of  the  compensation  legislation 

and  the  carrying  out  of  its  provisions  in  shops  tend  to- 
ward a  lessening  of  industrial  accidents,  because  the 

work  is  of  a  preventative  nature. 

Furthermore,  the  time  when  there  is  the  greatest  lia- 
bilitv  to  accidents — that  is,  when  business  is  rushing — 
is  the  time  when  shops  are  filled  with  work  and  earnings 
high.  The  rise  in  the  number  of  accidents  peaks  with 
the  rise  in  business. 

Turning  now  to  health  compensation,  we  meet  with  a 
different  set  of  condftions.  But  little  can  he  done  in 

factory  buildings  to  safeguard  health  beyond  what  is  now 

done  in  the  better  class  of  shops.  (Fortunately,  occu- 
pational diseases  are  not  found  in  machine  shops.)  A 

man's  condition  due  to  an  accident  is  known  at  the  time 
the  accident  occurs,  and  the  cause  of  his  injury  is  evi- 

dent. The  nature  of  sickness  is  not  so  easily  diagnosed, 
nor  is  its  cause  so  readily  determined.  There  is  far 

less  opportunity  to  reduce  sickness  through  preventative 
measures  in  a  plant  than  there  is  to  lessen  the  number 
of  industrial  accidents  through  safeguarding. 

The  fact  that  compensation  may  be  paid  for  sickness 

has  been  foimd  to  be  a  stimulus  for  real  or  feigned  ill- 
ness. Malingering  has  been  found  to  be  common  in  the 

Euft)pean  countries  where  some  form  of  health  compen- 
sation has  been  in  operation  for  a  sufficient  period  to 

draw  conclusions  as  to  its  results.  It  has  been  -discov- 
ered that  in  Pome  industries  where  the  work  is  seasonal 

tliero  has  come  an  increase  in  sickness  during  the  period 

when  the  business  is  normally  slack.  This  points  to  the 

conclusion  that  the  expense  of  health  compensation,  in- 
stead of  peaking  with  the  trend  of  business,  is  apt  to 

be  opposed  to  that  trend ;  that  is,  requests  for  payment  for 
illness  might  be  expected  to  increase  at  the  time  when 
business  was  slack  and  dull.  This  is  in  direct  contrast 

to  the  situation  that  prevails  in  regard  to  accident  com- 

pensation. A  few  firms  have  done  splendid  work  in  regard  to 
illness  prevention  among  their  employees.  Perhaps  it  is 
impossible  to  declare  that  this  work  has  paid  for  itself 
in  money  in  the  plants  where  it  has  been  undertaken.  A 

similar  statement  is  frequently  made  in  regard  to  acci- 
dent prevention.  However,  the  work  of  safeguarding  em- 

ployees' health  has  important  economic  advantages — even 
although  it  may  not  be  possible  to  measure  them  ex- 

actly in  dollars  and  cents. 

Turning  back  to  Mr.  Dresser's  suggestions,  it  seems 
as  if  two  things  should  be  promoted  among  the  machine 
shops  of  the  United  States.     These  are: 

1.  The  establishing  of  work  to  prevent  illness  among 
employees  in  each  one  of  the  larger  plants. 

2.  The  working  out  of  some  cooperative  scheme  where- 

by a  group  of  smaller  plants  in  a  given  locality  can  com- 
bine and  obtain  for  each  one  of  the  members  the  same 

advantages  that  each  larger  firm  can  have  within  its  own 

organization. 

'it] 

HasiaeB  SSxe  ©tr  Frop©rti©Ea 
It  is  easy  to  lose  a  sense  of  proportion.  It  is  easy  to 

grasp  a  shell — nmch  harder  to  reach  the  kernel.  It  is 
easy  to  bring  about  minor  changes  and  innovations,  but 
it  is  much  more  difficult  to  put  into  force  improvements 

that  will  be  permanent.  So,  then,  which  is  most  im- 
portant in  regard  to  a  machine  part,  its  name,  its  size 

or  its  proportions? 
Names  of  things  have  had  more  or  less  study  (often 

less).  A  recent  act  of  the  Society  of  Automobile  Engi- 
neers shows  that  it  has  given  very  careful  consideration 

to  the  names  of  automobile  parts.  But  this  is  an  excep- 
tion. Names  cannot  be  brushed  away  as  trivial,  but 

other  things  loom  larger  when  one  asks,  "How  much  ?" 
No  one  will  attempt  to  deny  that  sizes  are  unimport- 

ant. Volume  after  volume  has  been  published  devoted  to 

the  design  of  machine  parts.  These  show  the  importance 
of  this  portion  of  the  discussion.  But  after  all,  fits  can 
be  made  to  any  sizes  and  in  any  system  of  measurement. 

Is  not  the  acme  of  all  these  matters  that  of  pro- 
portion ?  Here  is  where  the  great  work  of  standardizing 

machine  elements  comes  into  play.  Earnest  attempts 

have  been  and  are  being  made  to  bring  about  uniformity 

of  many  macliine  parts  in  various  industries  in  the  United 

States.  A  little  has  also  been  done  in  regard  to  inter- 
national proportioning.  But  here  only  a  beginning  has 

been  efl'ected. 
All  this  has  a  direct  bearing  on  the  metric  controversy. 

What  difference  does  it  make  whether  a  certain  part  is 
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called  a  screw  or  vis  or  Schraube;  or  a  machine  referred 
to  as  a  lathe  or  tour  or  DreJibank?  What  real  difference 

does  it  make  whether  the  dimensions  of  a  screw  are  ex- 

pressed in  inches  or  millimeters?  How  much  more  im- 
portant it  would  be  to  know  that  a  No.  1  screw  and  a 

vis  No.  1  and  a  Num.  1  Schraube  would  enter  the  same 

tapped  hole. 

It  may  seem  revolutionary,  but  it  is  not  an  idea  im- 
possible of  fulfillment  to  suggest  the  universal  interna- 

tional standardization  of  essential  machine  parts.  Stand- 
ardization as  it  is  known  in  this  country  is  a  purely 

American  idea.  How  much  more  important  it  will  be  to 
work  for  the  standardization  of  machine  parts  rather  than 
to  attempt  to  bring  about  a  uniformity  in  mere  names 
and  designations  of  dimensions. 

m 

Occasionally  a  contributor  sends  in  a  manuscript  filled 
with  mathematics.  Sometimes  there  is  page  after  page 
devoted  to  the  derivation  of  formulas,  perhaps  involving 
much  of  the  so-called  higher  mathematics.  Invariably 
such  a  contribution  is  returned  with  a  letter  stating  that 

it  is  unavailable  for  publication,  or  suggesting  that  the 
mathematics  be  taken  out,  and  only  the  foundation  work 
for  the  mathematical  study  and  its  workable  conclusions 
be  allowed  to  remain. 

The  reason  for  this  course  is  found  in  the  desire  to 

make  whatever  is  published  in  the  American  Machinist 

of  use  to  the  readers  and  to  present  it  in  the  most  us- 
able form.  The  designer  does  not  employ  the  derivation 

of  a  formula  in  his  calculations,  but  the  formula  itself. 

If  he  believes  it  is  true,  that  it  comes  from  an  authorita- 
tive source,  or  if  he  has  used  it  before  in  his  own  work, 

he  turns  to  it  with  confidence.  It  is  reliable.  He  does 

not  need  to  wade  through  page  after  page  of  the  deriva- 
tion which  led  to  the  putting  of  the  formula  in  form  for 

instant  application. 
If  nothing  but  reliable,  helpful,  designing  material  is 

presented,  it  is  obvious  that  the  work  of  derivation  is 
only  of  interest  to  the  man  who  wishes  to  go  through 
all  the  steps  of  reasoning  which  lead  to  the  final  con- 

clusion. Such  a  man  is  the  exception.  The  average 
designer  desires  to  have  his  designing  information  in  a 
handy,  acceptable  shape.  Just  recall  the  thousands  of 
handbooks  that  have  been  sold.  In  the  shop  a  man  does 
not  care  about  the  various  steps  and  processes  which  led 
to  the  manufacture  of  the  tool  which  he  is  using.  But 
he  does  want  to  have  that  tool  accurate  and  adapted  for 

the  work  that  he  has  to  do.  This  "shoppy"  parallel  can 
be  applied  to  designing  formulas.  The  man  who  iises 
them  does  not  care  how  they  are  made,  but  he  does  want 
to  have  them  correct  and  applicable  to  his  needs. 

Along  with  this  policy  of  excluding  derivative  matter 
from  the  American  Machinist,  two  other  standards  of 

exclusion  have  been  set  up.  The  first  bars  practically 
all  mathematics  higher  than  algebra  and  trigonometry. 
Seldom  is  it  found  necessary  to  introduce  calculus  into 
the  American  Macliinist.  The  second  exclusion  is  the 
use  of  Greek  letters  in  formulas.  Seldom  are  these  used, 
with  the  exception  of  the  Greek  letter  x,  which  has  a 
definite  meaning.  Others  which  are  so  commonly  used 
for  reference  letters  are  practically  never  employed.  As 
long  as  the  Engli.sh  alphabet  is  available  for  such  pur- 

poses there  seems  to  be  no  good  reason  to  turn  to  Greek. 

In  a  recent  bulletin  of  the  "Society  for  the  Promotion 
of  Engineering  Education"  Dean  Walker,  of  the  Univers- 

ity of  Kansas,  answers  the  question  asked  in  the  above 
title.  With  truth  he  points  out  that  an  unfortunate 
tendency  of  the  present  is  to  confuse  the  broad  subject  of 

industrial  engineering  with  one  of  its  topics — the  science 
of  management.  Many  authors  and  speakers  use  the  two 
terms  as  synonyms.  He  also  points  out  that  because  of 
the  increasing  attention  given  to  industrial  matters  it  is 

becoming  increasingly  important  to  give  the  term  "In- 
dustrial Engineering"  its  full  significance.  Scientific 

management,  or  industrial  management,  is  but  one  of 
the  elements  entering  into  the  composite  structure  of  this 
branch  of  engineering. 

With  this  viewpoint  the  American  Machinist  is  in  com- 
plete sympathy.  The  industrial  manager  needs  to  know 

many  things  that  cannot  from  any  proper  reason  be 
included  under  the  head  of  management,  never  mind  how 
this  word  may  be  modified.  On  the  other  hand  industrial 
engineering  cannot  be  considered  as  one  of  the  main 
branches  of  engineering  like  mechanical,  civil,  electrical 
and  mining.  For  each  of  these  special  training  must  be 
given.  Rather  is  it  better  to  consider  industrial  engineer- 

ing as  one  of  that  group  of  activities  in  which  most  engi- 
neers practicing  in  the  main  branches  need  instruction  and training. 

From  the  viewpoint  of  engineering  education  Professor 
Walker  adopts  this  interpretation  and  gives  a  list  of  topics 
which  in  his  opinion  should  be  included  in  a  course  in 
industrial  engineering  intended  primarily  for  mechanical 
engineers  who  are  to  work  in  the  manufacturing  indus- 

tries. These  topics  are  grouped  under  two  heads,  (a) 
elements  in  the  profession,  (b)  considerations  involved  in 
education.  The  topics  in  the  first  group  are :  The  pros- 

pective establishment ;  location  for  the  enterprise ;  indus- 
trial processes;  financing  the  enterprise;  organized  form 

of  company ;  plant  design ;  company  organization ;  man- 
agement methods ;  accounting  practice.  The  topics  in  the 

second  group  are:  Fundamentals  in  economics;  economics 
of  business;  industrial  development;  statistical  studies; 
manufacturing  processes ;  economics  of  power  and  power 
application;  business  organization  and  methods  with 
contract  law;  management  methods;  accounting  and 
valuation  of  properties. 

m 
Man  is  a  Tool-using  Animal.  Weak  in  himself,  and 

of  small  stature,  he  stands  on  a  basis,  at  most  for  the 
fattest-soled  of  some  half-square  foot,  insecurely  enough; 
has  to  straddle  out  his  legs,  lest  the  very  wind  supplant 
him.  Feeblest  of  bipeds !  Three  quintals  are  a  crushing 
load  for  him;  the  steer  of  the  meadow  tosses  him  alof^ 
like  a  waste  rag.  Nevertheless  he  can  use  Tools,  can 
devise  Tools:  with  these  the  granite  mountain  melts  into 
light  dust  before  him;  seas  are  his  smooth  highway,  winds 
and  fire  his  unwearying  steeds.  Nowhere  do  you  find  him 
without  Tools;  without  Tools  he  is  nothing,  with  Tools 

he  is  all. — Carlyle,  "Sartor  Resartus."  Chapter  IV. 

Here  are  two  definitions  of  an  automobile  frorin  widely 
different  points  of   view. 

The  lady's  definition :  A  carriage  with  something 
under  it  to  make  it  go. 

The  engineer's  definition:  A  small  locomotive  with seats  on  top. 
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TAPPING  CHUCK 

The  special  feature  of  the  tapping  chuck  illustrated  is 

the  reversing  mechanism  by  which  a  truly  self-reverse  is 
accomplished.  A  stop,  when  the  tap  reaches  the  re- 

quired depth,  operates  the 
reversing  mechanism,  without 
raising  the  spindle  to  engage 
a  reversing  gear,  and  the 

change  is  thereby  automati- 
cally and  instantaneously 

effected.  In  large  work,  from 
l/2-in.  diameter  and  up,  the 
work,  when  mounted  in  a 
rotary  magazine  fixture,  can 
be  tapped  while  the  operator 
is  loading  the  fixture,  and 

tapping  is  then  made  con- 
tinuous. The  tap  enters  the 

work,  and  the  automatic  re- 
verse withdraws  the  tap  with- 

out the  necessity  of  the  oper- 
ator handling  the  machine 

spindle.  A  conical  friction 
holding  arrangement  is  pro- 

vided to  eliminate  breakage 
of  taps.  The  form  of  chuck 
shown  is  made  by  the  Braden 
Manufacturing  Co.,  Xew 

York  City,  in  various  sizes  with  capacities  from  0  to 
%  in.  The  largest  size  is  made  to  suit  any  diameter 
required. 

Vertical   IIiniteE*iasil  CyliEader 

GriiadleB's 

While  primarily  developed  for  grinding  out  automo- 
bile cylinders,  the  machine  shown  is  designed  to  be 

adapted  for  various  other  classes  of  internal  grinding. 
A  vertical  motor,  shown,  revolves  the  grinding  wheel, 

while  the  horizontal  motor  set  up  on  the  bracket  oper- 
ates the  up  and  down  movement  of  the  wheel.  The  emery 

dust  may  be  either  sucked  out  through  the  exhaust  port 
of  the  cylinder,  by  connecting  to  an  exhaust  fan,  or 
blown  out  by  connecting  a  compressed-air  line  to  an  at- 

tachment furnished  with  the  grinder. 
The  grinder  consists  of  a  vertical  bar  with  a  circular 

rack  that  is  rotated  and  fed  down  through  a  chain  of 
gearing  driven  by  the  horizontal  motor.  Inside  of  this 
main  bar  is  a  sleeve  that  carries  the  grinding  spindle. 
The  sleeve  is  eccentric  to  the  main  bar,  so  that  the  grind- 

ing of  different-sized  cylinders  can  be  readily  accom- 
plished. 

Flexibly  coupled  to  the  grinding  spindle  is  a  vertical 
motor  that  revolves  the  grinding  wheel  at  high  speed. 

The  handwheel  shown  is  for  increasing  or  decreasing 
the  throw  of  the  grinding  wheel  for  various-sized  bores 

and  for  regulating  the  depth  of  cut  to  be  made.  Rais- 
ing or  lowering  the  main  bar  can  be  done  by  hand,  and 

a  shifting  rod  can  be  thrown  in  or  out  for  automatically 
feeding  the  main  bar  up  or  down.  Hand  adjustment 
for  revolving  the  main  bar  is  provided,  and  adjusting 
screws  tilt  the  faceplate  so  that  the  cylinder  can  be  placed 
in  the  proper  angle  for  grinding. 

The  cylinder  is  placed  on  the  faceplate;  but  before 
clamping  down,  a  steel  disk  is  substituted  for  the  grind- 

ing wheel,  and  the  main  bar  is  slowly  revolved,  the 
throw  of  the  wheel  being  regulated  by  the  handwheel 
until  the  cylinder  centers  itself.     The  faceplate  is  then 

INTERNAL  CYLINDER  GRINDER 

S%     to    5%    in.    diara., 
. ;    faceplate,    15x12    in. 

with    cut    lOU 
floor    apace,    2 

Capacity,  cylinders, 
in.  long;  bed,  20x12  ir 
sq.ft.;  weight,  400  lb. 

clamped  tight  to  the  bed  and  the  cylinder  clamped  tight 
to  the  faceplate. 

The  steel  disk  is  then  replaced  by  the  emery  wheel, 

the  vertical  and  horizontal  motors  are  started  by  throw- 
ing the  two  switches  placed  on  the  machine,  and  the 

depth  of  the  grind  is  regulated  by  a  handwheel.  The 
shifting  rod  is  then  thrown  in,  which  automatically  feeds 
the  grinding  wheel  up  through  the  cylinder  in  the  way 
clearly  shown  in  the  illustration. 

The  machine  is  a  recent  product  of  the  Reno-Kaetker 
Electric  Co.,  Cincinnati,  Ohio. 
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The  work  of  graduating  fu:ja  rings  and  bodies  requires 
extreme  accuracy  and  to  provide  a  graduating  machine 
to  be  especially  adapted  for  fuse  work  the  American  Am- 

ri 
mm 

1 
rr 

FIG.    1.     FUSE-GRADUATING    MACHINE 

FIG.   2.    REAR  VIEW  OF   FUSE-GRADUATING   MACHINE 

munition  Co.,  Bordentown,  N.  J.,  has  developed  the  ma- 
chine shown. 

In  this  machine  the  fuse  is  held  in  a  draw-in  collet  that 
is  operated  by  an  air  chuck.  On  tlie  bodies  of  tlie  Xo.  80 
fu.se  the  pressure  on  the  angular  part  is  so  great  that  it 
has  been  found  necessary  to  bring  a  plunger  up  behind 
the  fuse  body  to  prevent  its  working  out  of  the  chuck. 

The  chuck  shaft  is  pivoted  on  its  rear  bearing  and  has  a 
sliding  box  for  tlie  front  bearing,  although  this  only 
slides  about  -^  in. 

The  machine  is  driven  by  a  regular  punch-press  releas- 
ing gear  and  makes  one  revolution  to  each  pressure  on 

tlie  foot  treadle.  As  there  is  a  blank  space  on  practically 
all  these  dies,  the  graduating  dies  are  set  to  their  full 
depth;  the  machine  is  started  and  stopped  at  this  blank 
place,  so  that  the  body  or  ring  can  be  slipped  in  without 
moving  back  the  graduating  die.  The  machine  then 
makes  one  revolution ;  or  if  the  body  happens  to  be  hard, 
as  is  often  the  case,  a  second  or  third  revolution  can  be 
made. 

The  gears  are  about  four  times  the  diameter  of  the 
part  to  be  graduated,  and  provision  for  their  adjustment 
is  such  that  practically  all  backlash  can  be  eliminated 
with  the  resultant  increased  accuracy. 

The  graduating  roll  is  brought  into  contact  with  the 
body  by  means  of  a  number  of  weights,  working  on  a 
bell  crank.  As  the  dies  become  dull,  it  is  only  necessary 
to  add  another  weight  occasionally  to  the  machine  until 
the  die  is  beyond  use. 

The  general  design  and  construction  of  the  machine 
will  be  made  clear  by  the  illustrations. 

id 

=T5^pe  Bevel-PiK^ioA 
ua^Kisn^  Maclhxiinie 

The  demand  for  a  rapid  and  economical  machine  for 
roughing  out  pinions  prior  to  finishing  on  its  standard 
spiral-type  bevel-gear  generator  prompted  the  Glea.son 
Works,  Eochester,  N.  Y.,  to  develop  the  machine  shown. 

The  machine  is  universal,  roughing  either  right-  or 
left-hand  spiral,  and  is  fully  automatic.     The  construc- 

SPIRAL-PINION    ROUGHER 

Longest  cone  distance  of  any  gear  that  can  be  cut,  7%  in.; 
extreme  ratio  of  any  bevel  pinion,  S  to  1 ;  greatest. iiitch  angle, 
degrees  and  minutes,  26-34;  least  pitch  angle,  degrees  and 
minutes,  7-7;  greatest  pitch  diameter  of  8  to  1  ratio.  1%  in.; 
greatest  pitch  diameter  of  2  to  1  ratio,  6^4  in.:  largest  pitch 
(D.P.),    2U;    longest    face,    i    cone    distance:    greatest    distance 

ui  urive  oeit,  4  in.;  diameter  ot  tight  and  Ic   ,       -      
horsepower  required,  5;  weight,  5,000  lb.;  floor  space.  53x58  in.; height,   60%    in. 
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780 tion  is  such  as  to  permit  easy  oiling  and  adjustment  of 

all  parts.  The  positive  index  is  actuated  by  the  gener- 
ating roll  of  the  work  spindle.  For  spacing  tcetli  a 

notched  dial  with  the  required  number  of  divisions  is 
used.  A  cam  mounted  directly  on  the  cutter  sleeve  drives 
the  positive  feed. 

The  drive  to  the  cutter  is  through  one  pair  of  internal 
gears,  the  drive  pinion  being  integral  with  the  pulley 
shaft.  All  bearings  are  provided  with  oiling  facilities, 
and  all  gears  are  guarded. 

The  cutters  are  of  the  same  type  as  those  on  the  fin- 
ishing machine  and  are  interchangeable.  Adjustments 

for  setting  to  the  spiral  angle  can  be  easily  and  quickly 
made.  The  cutter  is  set  permanently  to  the  root  angle 
and  requires  to  be  adjusted  only  as  the  cutter  wears  or 
a  new  cutter  is  needed.  The  same  mandrels  are  used 

as  for  the  spiral-type  finishing  machine,  and  they  are 
also  interchangeable. 

A  nonmetallic  gear  material  which  is  claimed  to  suc- 
cessfully meet  all  practical  requirements  has  recently  been 

placed  on  the  market  by  the  Westinghouse  Electric  and 
Manufacturing  Co.,  East  Pittsburgh,  Penn.,  under  the 
name  of  Bakelite  Micarta-D.  Strength  and  the  elimina- 

tion of  noise  in  operation  are  the  two  principal  qualities. 
The  material  is  a  product  of  heavy  duck  bonded  to- 

gether with  Bakelite  by  heating  while  under  an  enormous 

pressure.  It  is  claimed  to  be  as  strong  as  cast  iron,  \m- 
aifected  by  atmospheric  changes,  vermin  proof,  and  can 
be  stored  indefinitely  without  shrinking  or  other  deteri- 

oration. It  can  be  used  for  gears  that  have  to  operate 
in  oil,  without  any  signs  of  swelling.  In  most  cases 

neither  bushings  nor  shrouds  are  required,  as  the  mate- 
rial is  self-supporting.  Where,  however,  the  requirements 

are  unusually  severe  or  where  the  diameter  of  the  gear 
is  several  times  the  width  of  the  face,  end  plates  may  be 
advisable;  but  even  in  such  cases  the  teeth  need  not  be 
shrouded,  and  the  width  of  the  gear  is  determined  only 
by  the  power  to  be  transmitted. 

In  nonmetallic  gears  in  which  the  teeth  are  shrouded, 
the  width  of  the  face  of  the  nonmetallic  material  is  us- 

ually made  equal  to  the  width  of  the  face  of  the  mating 
gear  plus  the  aggregate  end  play  of  both  shafts ;  otiierwise 
the  shrouds  would  mesh  and  the  gear  would  be  noisy. 
In  order  to  fulfill  this  condition  it  was 

necessary  to  specify  a  greater  widtii 
than  would  be  necessary  to  transmit  the 
required  power.  This  is  claimed  to 
be  unnecessary  with  Bakelite-Micarta 
gears.  Further,  it  is  advised  that  the 
width  of  the  face  of  these  gears  be  made 
the  same  or  less  than  the  mating  gears 
in  order  to  insure  uniform  pressure  over 
the  entire  tooth.  This  material  readily 
takes  a  polish,  machining  best  at  high 
speed  and  with  plenty  of  rake  to  the 
tool.  It  can  be  machined  in  any  direc- 

tion and  drills  and  taps  readily.  The 
same  tools  are  used  as  for  steel  when 

cutting  teeth,  but  an  increase  in  cutting 
speed  of  25  per  cent,  and  an  increase 
of  feed  of  50  per  cent,  may  be  used. 

The  depth  of  material  from  the  root  of  the  tooth  to  the 
oore  should  never  be  less  than  the  depth  of  the  tooth. 
In  other  words,  from  bore  to  root  of  tooth  should  equal 
or  exceed  the  distance  from  root  of  tooth  to  face  of  gear. 
And,  if  rivets  are  used,  the  diameter  of  the  hole  must 
be  subtracted  from  the  distance  from  bore  to  root  of 

tooth.     At  present  this  material  is  not  made  in  thick- 

BAKELITE   MICARTA-D   GEARS 

Tensile  strength,  paraUel  to  laminations,  10,000  lb.  per 
sq.in.;  compressed  strength,  30,000  lb.  per  sq.in.  perpendicular 
to  laminations  and  17,000  lb.  per  sq.in.  parallel  to  laminations; 
transverse  strength,  17,000;  coefflclent  of  expansion,  per  inch 
per  degree  Centigrade,  0.00002  in.  in  the  direction  parallel  to 
laminations  and  0.00008.5  in.  in  the  direction  perpendicular  to 
laminations;  specific  gravity,  1.4;  weight,  0.05  lb.  per  cu.in.; 
water  absorption,  0.25  to  2  per  cent,  by  weight;  shrinkage  and 
oil   absorption,   zero 

nesses  over  2  in.  Hence,  when  gears  ha\ing  a  face  of 
more  than  2  in.  are  required,  two  or  more  plates  of 
Bakelite  ilicarta-D  must  be  riveted  together,  using  metal 
end  or  standard  washers  under  the  rivet  heads. 

The  illustration  represents  two  types  of  gears  to  which 
the  material  has  been  applied.  The  forms  and  applica- 

tions possible  are  of  wide  variety. 

The  general  features,  of  design  and  construction  of 
this  machine  can  be  gained  from  the  illustration. 

The  heads  are  driven 'from  a  central  driving  shaft; 
and  while  ordinarily  both  spindles  are  run  at  the  same 
speed,  change  gears  are  provided  which  permit  operating 
the  two  spindles  at  different  speeds  when  desired. 

The  bed  is  cast  in  the  form  of  an  oil  tank,  and  its  top 
is  solid  in  the  center.     This  con.struction  is  designed  to 

DUPLEX   HORIZONTAL  TYPE  OF  DRILLING   MACHINE 

Distance  between  spindles,  4  in.  minimum  and  30  in.  maximum  on  7-ft.  bed 
machine;  distance  of  spindles  to  bed,  6  in.;  width  of  bed,  10  in.;  capacity,  1-in. drills 
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protect  the  working  mechanism  from  chips  or  other  for- 
eign substances. 

Each  spindle  is  provided  with  three  changes  of  feed, 
independent  of  the  other.  The  machine  is  furnished  with 
a  pump,  tank  and  piping.  It  is  a  recent  product  of 
the  Moline  Tool  Co.,  Moline,  111. 

The  illustration  represents  the  latest  addition  to  the 
line  of  threading  machines  made  by  the  Landis  Machine 
Co.,  Waynesboro,  Penn.  This  machine  is  equipped  with 
special  carriages  for  threading  hollow  safety  setscrews ; 
and  while  primarily  designed  for  this  purpose,  it  may  be 
employed  in  threading  stock  where  there  is  a  continuous 
thread  and  a  similar  method  of  holding. 

The  carriages  proper  are  stationary  and  support  two 
spindles  that  have  a  free  horizontal  movement.  Those 
spindles  are  brought  to  the  threading  die  heads  by  means 
of  weights  attached  by  chains  to  the  levers  operating  the 
spindles.  These  weights  exercise  a  continuous  force 

upon  the  spindles  in  the  direction  of  the  die  heads,  mak- 

THREADING   MACHINE 

ing  it  unnecessary  for  the  operator  to  advance  the  stock 
for  the  threading  operation. 

The  heads  of  the  spindles  are  bored  and  fitted  with 
mandrels  for  holding  the  setscrews.  A  collar  is  placed 
on  the  rear  of  each  spindle,  making  it  adjustable  for 
cutting  any  desired  length  of  thread.  For  the  threading 
operation  the  setscrew  is  placed  upon  the  mandrel,  and 
the  spindle  automatically  forces  it  into  the  die  head.  When 
the  screw  is  threaded,  it  remains  in  a  tube  that  extends 
through  the  spindle  from  the  face  of  the  threading  die 
head  to  the  rear  of  the  machine.  The  subsequent  thread- 

ing of  screws  forces  the  finished  pieces  through  the  tube, 
where  they  drop  into  a  receptacle  placed  at  the  rear  of 
the  machine. 

The  type  of  machine  shown  may  also  be  used  for 
threading  standard  bolts  by  attaching  automatic  open- 

ing and  closing  attachments  for  the  die  heads.  Wlien 
standard  bolts  are  threaded,  the  heads  of  the  spindles  on 
the  carriages  are  fitted  with  bolt  sockets  for  the  various 
diameters  within  the  range  of  the  machine. 

R.otsxiry  Ptmsacfci  Press 

The  rotary  principle  involved  in  the  punch  shown  is 
believed  to  be  a  new  application  in  punching  material 
such  as  fiber,  leather  cloth,  cardboard,  tin,  lead,  copper, 
brass,  steel,  iron  or  other  metal  alloys. 

The  principle  is  that  of  a  rotary  punch  and  die  drum 
mounted  upon  suitable  shafts,  again  mounted  in  suitable 

\  -^4^^    iv      HHTx^AlK' 

ROTARY  PUNCH  PRESS 

Capacity  for  material  ^4  in-  thick,  12  in.  wide;  speed  of 
punch  shaft,  50  r.p.m.;  drive,  10-hp.  motor  through  gearing; 
weight,  including  two  heads  and  one  set  of  punches  and  dies; 
10,000  lb. 

bearings.  Upon  these  respective  drums  are  set  multiple 
punches  and  dies  of  the  shape  of  the  piece  to  be  punched. 
The  punches  are  entered  into  the  dies  a  distance  of  ̂  
in.,  sufficient  to  drive  the  die;  the  die  drum  floats  on  the 
.shaft  upon  which  it  is  mounted,  and  the  die  shaft  floats 
in  its  bearings.  The  outside  diameter  of  the  punches  and 
dies,  after  they  are  placed  upon  their  respective  drums, 
is  ground  to  a  certain  fixed  diameter.  The  production 
is  governed  entirely  by  the  number  of  punches  and  dies 
mounted  upon  the  drums,  and  this  is  governed  by  the 
size  of  the  piece  to  be  punched. 

The  punch  action  is  that  of  a  shearing  cut.  As  the 
punches  enter  the  dies  on  a  radius  and  as  the  punches 
are  the  only  means  of  driving  the  dies  while  the  metal 
is  being  fed  in  between  automatically,  the  principle  can 
be  compared  with  that  of  a  straight-tooth  spur  gear. 
The  punch  and  die  drums  are  made  of  solid  cast-iron 
blocks,  machined  properly  to  receive  multiple  punches 
and  dies.  All  punches  and  dies  are  made  of  tool  steel 
and  are  hardened  and  ground. 

The  machine  can  be  used  for  plain  blanking,  for  pierc- 
ing and  blanking,  or  for  piercing,  forming  and  blanking. 

In  such  instances  a  second  or  a  third  head  is  provided  and 
mounted  upon  the  main  frame  of  the  machine.  All 
machines  are  manufactured  to  accommodate  two  heads. 

Wherever  a  third  head  is  required,  a  special  section  is 
inserted  between  the  front  part  of  the  machine  and  the 
rear  part. 

The  material  to  be  punched  is  fed  into  the  punches 
and  dies  by  feed  rollers  in  the  rear  part  of  the  machine. 
These  are  turned  to  proper  diameter  and  timed  with 
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proper  gearing  so  as  to  feed  the  material  at  tlie  same 
peripheral  speed  as  the  punches  and  dies  would  pull  the 
material.  If  material  is  extra  thin  and  comes  in  spools, 
an  unwinder  is  designed  and  placed  in  the  rear  end  of 

the  main  frame  to  accommodate  the  spools.  In  this  in- 
stance the  material  is  fed  over  idlers  into  the  feed  lollers 

and  from  there  through  the  various  heads  into  the  front 

end  of  the  machine.  "WHierever  the  material  is  heavy 
enough  and  conies  in  lengths  or  strips  or  sheets,  these 
are  placed  on  top  of  the  idlers  in  the  rear  end  of  the 
main  frame  and  also  automatically  gripped  by  the  feed 
rollers  and  fed  through  the  punches  and  dies. 

In  the  extreme  front  of  the  machine  the  pull  rollers 
are  mounted,  turned  to  the  same  diameter  as  the  feed 
rollers  in  the  rear  end  and  also  properly  timed  through 
gears.  The  scrap  stock  is  fed  throxigh  these  rollers  and 
taken  away  by  the  operator.  The  punchings  drop  out  of 
the  die  block  down  into  a  chute  in  the  main  body  of  the 
machine  and  from  there  down  into  baskets  placed  in 
front  between  the  main  frames. 

The  main  side  frames  of  the  machine  are  of  semi- 

steel  castings.  The  motor  base  and  all  connecting-rods 
are  of  cast  iron.  The  pitch  of  all  gears  is  standard  five 

pitch.  The  face  of  all  gears  is  3l^  in.  All  drivers  are 
of  phosphor-bronze  castings  running  into  steel  castings, 
and  all  gears  iised  for  feed  mechanism  are  of  cast  iron 
driven  from  steel  castings. 

Upon  the  operator's  side  of  the  machine  is  a  flywheel 
also  acting  as  a  handwheel,  and  by  the  use  of  it  the 
punches  and  dies  are  easily  adjusted  and  entered  into 
each  other  properly.  On  all  the  finer  working  parts  safety- 
head  capscrews  and  setscrews  are  used,  .and  self-closing 
oilers  are  mounted  upon  all  bearings. 

The  machine  is  a  recent  development  of  the  Malm  Ma- 
chine Co.,  Dayton,  Ohio. 

« 

Hsiftioirasxl  Mac^Siae  Tool  Btmaldeirs 

The  fifteenth  annual  convention  of  the  National  Ma- 
chine Tool  Builders  Association  was  held  in  the  Hotel 

Astor,  New  York  City,  Tuesday  and  Wednesday,  Oct. 
24  and  25.  The  address  of  the  President,  J.  B.  Doan, 

after  greeting  the  members  of  the  association,  turned  to 
business  matters,  with  a  few  references  to  the  political 

situation.  Jlr.  Doan's  impressive  outline  of  some  of  the 
problems  facing  machine-tool  builders  follows : 

A  special  feature  of  this  association  is  the  good  fel- 
lowship of  its  members.  Good  fellowship,  in  the  deeper 

sense  of  binding  men  together  by  the  powerfvil  ties  of 
mutual  self-interest  and  profound  friendship,  is  a  most 
valuable  element  in  the  development  of  every  industry. 
Men  have  learned  that  cooperation  is  one  of  the  neces- 

sities of  business  success.  By  combining  our  wisdom  we 
learn  better  methods  of  manufacture,  we  learn  that  there 
is  some  better  system  of  business  than  merely  trying  to 
cut  the  throat  of  a  competitor,  and  we  find  that  the  con- 

centrated rays  of  business  friendship,  like  concentrated 
sunbeams,  will  melt  the  coldest  and  hardest  markets.  In 
other  words,  cooperation  and  the  exchange  of  business 
ideas  teach  us  to  manufacture  more  scientifically,  to 
keep  costs  more  accurately,  and  to  market  our  product 
more  successfully.  So  let  this  membership  get  together, 
abandon  business  suspicion  and  build  up  business  con- 
fidence. 

There  never  was  a  time  when  these  fundamental  laws 
of  success  were  so  essential  to  business  men.  We  are 

living  in  the  most  momentous  days  of  history  and  are 
witnesses  of  the  results  which  follow  when  national  sus- 

picion becomes  national  fear,  and  national  fear  turns  to 
national  hatred,  leading  to  international  destruction.  We 
in  America,  enjoying  as  we  do  the  privilege  of  living 
as  a  people  without  internal  hatreds,  without  internal 
suspicions,  without  deep  internal  antagonisms,  do  not  yet 
realize  the  greatness  of  these  privileges.  Such  associa- 

tions as  ours  keep  alive  in  our  country  the  great  spirit 
of  national  trust  and  national  cooperation.  We  come 
from  coast  to  coast,  from  north  to  south,  and  meet  with 
a  common  language  and  a  common  purpose.  Let  this 
unity  increase  and  grow,  and  in  the  midst  of  this  unity, 
do  not  fail  to  observe  the  horror  that  overwhelms  nations 
and  peoples  who  do  not  enjoy  it. 

Three  Elements  of  Pko found  Influence 

As  far-seeing  business  men  living  in  these  historic 
days,  there  are  three  elements  of  profound  influence  on 
the  future  which  I  would  suggest  that  we  consider  deeply. 
First,  the  effect  of  the  international  war  in  Europe  on 
our  future,  both  at  home  and  abroad.  Second,  the  ef- 

fect of  the  enormous  business  expansion  which  has  come 
about  in  this  country  as  a  result  of  the  war,  both  in 
the  enlargement  of  old  machine-tool  factories  and  the 
addition  of  new  ones,  and  third,  the  effect  of  whatever 
changes  in  national  laws  which  may  be  made  after  the 
forthcoming  Presidential  election. 

None  but  those  who  are  blind  and  deaf  can  fail  to 

comprehend  that  there  will  be  terrific  effects  following  the 
ending  of  the  European  War.  Those  effects  follow  all 
wars  as  they  follow  floods,  hurricanes  and  earthquakes. 
Even  small  wars  leave  an  aftermath  of  physical  and 
financial  upheaval  and  distress.  There  will  be  debts  to 
stagger  the  imagination,  and  there  will  be  an  instan- 

taneous disappearance  of  certain  business  demands  cre- 
ated by  war.  Peace  will  return  to  the  industries  of  Europe 

approximately  20,000,000  men,  supplemented  by  many 
women  workers.  The  man  who  does  not  realize  these 

conditions  is  in  my  opinion  due  for  a  rude  shock.  It 
will  be  a  time  for  wise  heads  to  acquire  and  use  greater 

■  wisdom  than  they  ever  before  possessed.  No  one  can  ac- 
curately forecast  that  future.  It's  all  in  the  second  act 

of  the  great  tragedy  now  being  enacted. 
We  do  know  that  after  the  Civil  War,  much  as  the 

South  had  need  of  everything  under  heaven,  the  South 
staggered  on  in  poverty,  unable  to  buy  freely  for  more 
than  a  quarter  of  a  century.  Europe  will  be  in  need 
of  everything,  but  the  wherewith  to  buy,  what  about  that  ? 
For  Europe  is  blowing  up  its  capital  at  the  rate  of  the 
cost  of  a  Panama  Canal  every  week. 

OuK  Immense  Business  Detelopment 

In  the  United  States  there  has  been  immense  business 

development  during  the  last  two  years.  Old  machinery 
has  been  put  in  shape  for  work  arid  new  machinery  has 
been  built  with  breakneck  speed.  New  buildings  have 
been  erected  and  expansion  has  been  the  order  of  the 

day  in  the  machine-tool  industry  along  with  others.  Our 
demand  has  been  due  to  the  enormous  call  for  machinery 
and  supplies  of  every  kind  from  Europe.  We  might  pic- 

ture business  in  America  as  a  great  forge  made  wliite 
hot,  as  the  demand  from  Europe  has  blown  upon  it  like 
a  mighty  bellows.     The  anvils  have  rung,  the  workers 
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have  toiled,  and  still  the  cry  lias  heen  for  more,  more. 
But  this  Hercules  of  war  will  grow  weary.  The  giant 
bellows  will  lose  their  force.  Will  there  then  be  a  suf- 

ficient demand  to  keep  all  busy?  America  wants  and 
needs  all  the  prosperity  it  can  get,  so  in  the  midst  of 
unprecedented  prosperity  let  us  not  forget  to  prepare  for 
other  days. 

In  the  days  that  are  to  come  we  need  to  enlarge  our 
vision  and  build  up  the  friendliest  possible  relations  with 
other  nations.  In  building  up  that  business,  the  funda- 

mental principle  still  holds.  Tell  exactly  what  your  ma- 
chine is  when  you  try  to  sell  it,  and  make  it  exactly  as 

you  have  agreed  to  make  it  before  you  ship  it.  We  want 
no  soft  spots  in  machine  tools,  no  matter  where  they  go. 

We  are  going  to  meet  these  different  nations  in  the  fu- 
ture, not  merely  on  foreign  soil,  but  perhaps  on  ours. 

It  may  be  surprising  to  those  who  have  not  followed  the 
statistics  to  know  that  notwithstanding  the  fact  that  prac- 

tically all  Europe  is  at  war,  we  imported  from  the  world 
during  the  fiscal  year  ending  in  1916,  goods  valued  at 
the  astounding  total  of  $3,197,000,000.  This  would  have 
had  a  tremendous  effect  upon  American  industries  and 
workmen  if  it  were  not  offset  in  a  measure  by  war  orders. 

It  will  tax  the  ingenuity  of  Americans  to  meet  that  com- 
petition of  the  future.  America  is  in  a  condition  of 

the  fat  and  well  favored  today.  The  old  adage  was  "a 
lean  hound  for  a  long  race."  We  will  have  to  race  with 
a  lean  and  hungry  hound  after  this  war,  so  let  us  prepare 
for  it. 

The  members  of  this  Association  are  all  optimists,  but 
unless  we  discourage  the  entrance  into  the  business  of 
those  untrained  in  the  manufacture,  of  machine  tools  who 

seek  only  the  profits  of  a  temporary  demand,  many  of 
them  would  easily  become  pessimists.  Let  us  keep  the 
business  sound.  Let  us  plan  to  keep  it  steady.  Let  us 
plan  to  keep  it  permanent. 

OuE  Fundamental  Industry 

We  represent  an  industry  that  is  fundamental  in  the 
world,  more  fundamental  today  than  ever  before.  The 
struggle  of  the  world  has  become  one  of  machinery 
against  machinery.  If  we  did  not  know  it  before,  the 
European  War  has  taught  us  this  fact.  The  nation  with 
the  largest  and  most  powerful  machinery  and  the  most 

of  it,  wins.     It  is  still  true  as  Napoleon  said,  that  "God 

figlits  on  the  side  of  the  heaviest  artillery."  Our  lathes, 
our  turret  machines,  our  planers,  our  millers,  our  fine 
mechanical  devices  of  every  nature,  are  the  war  weapons 
of  civilization.  We  represent  a  great  industry.  We 
manufacture  the  mechanism  which  keeps  men  always  at 
the  topmost  point  of  civilized  development.  It  is  an 
honor  to  be  a  machine-tool  builder.  It  is  a  great  honor 
to  be  a  builder  of  good  machine  tools.  It  is  more  than 
an  honor,  it  is  a  national  responsibility,  a.s  it  never  was 
before,  that  the  machine-tool  builders  of  America  should 
be  the  builders  of  the  best  machine  tools. 

Health  Compensation 

The  general  address  of  the  first  session  was  made  by 

Frank  F.  Dresser,  of  Worcester,  Mass.,  on  "Health  Com- 
pensation." This  is  reviewed  editorially  in  this  issue. 

Following  a  suggestion  made  by  Mr.  Dresser,  a  Pre- 
vention of  Illness  Committee  was  appointed  to  employ 

an  expert  on  health  in  the  shops  of  machine-tool  builders. 
This  committee  consists  of  Fred  Geier,  chairman ;  W. 
A.  Viall  and  C.  H.  Norton.  The  afternoon  of  Tuesday 
v/as  employed  in  the  usual  committee  meetings,  and  the 
third  session,  Wednesday  morning,  was  partly  given  up  to 
a  confidential  talk  over  the  business  situation,  which  was 

followed  by  an  address  by  Alexander  Luchars  on  the  sit- 
uation here  and  abroad  in  relation  to  the  machine-tool 

industry. 

Wednesday  afternoon  the  principal  feature  was  an  ad- 
dress hy  James  A.  Emery,  of  Washington,  D.  C.  The 

officers  were  all  reelected.  J.  B.  Doan,  of  the  American 
Tool  Works,  Cincinnati,  president ;  D.  M.  Wright,  of 
the  Henry  &  Wright  Co.,  Hartford,  first  vice-president; 
August  Teuchter,  Cincinnati-Bickford  Machine  Tool  Co., 
Cincinnati,  second  vice-president;  A.  E.  Newton,  Reed- 
Prentice  Co.,  Worcester,  Mass.,  treasurer;  Charles  L. 
Taylor,  Taylor  &  Fenn,  Hartford,  secretary,  and  Charles 
E.  Hildreth,  Whitcomb-Blaisdell  Co.,  Worcester,  Mass., 
general  manager. 

Five  new  firms  were  elected  to  membership  in  the  as- 
sociation. They  are  W.  &  C.  F.  Tucker,  Hartford;  Cin- 

cinnati Grinder  Co.,  Cincinnati ;  Sipp  ilachine  Co.,  Pat- 
erson,  N.  J. ;  Nutter  &  Barnes,  Hinsdale,  N.  H.,  and 
Fitchburg  Grinder  Co.,  Fitchburg,  Mass. 

The  spring  meeting  is  to  be  held  in  Cincinnati,  May 
21  and  22,  1917. 

UIIUIIIIIIIIIMtllllMlllllllltllltlllllllll 

Personals 
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H.  W.  Dowd,  assistant  sales  manager  of  the 
Nordberg  Mfg.  Co.,  Milwaukee,  Wis.,  has  suc- 

ceeded Fred  W.  O'Neil,  recently  resigned,  as 
sales  manager. 

Fred  W.  O'Neil,  for  many  years  sales  manager of  the  Nordberg  Mfg.  Co.,  Milwaukee,  Wis.,  has 
resigned  to  join  the  executive  organization  of  tlie 
Ingersoli-Kand  Co.,  New  York  City, 

Carl  E.  Akeley,  sculptor  and  explorer,  has  been 
awarded  the  .lohn  Scott  Legacy  Medai  and  Prem- 

ium, at  tlie  recommendation  of  the  Franklin  In- 
stitute for  his  invention  of  the  cement  gun. 

R.  W.  Ellingham,  formerly  general  superintend- 
ent of  tlie  Remington  Arms  Co.,  Bridgeport,  Conn., 

has  accepted  the  position  of  sales  manager  of  the 
Standard  Manufacturing  Co.,  Bridgeport,  Conn. 

Harry  F.  Clifford,  for  some  time  connected  with 
.John  Bath  &  Co.,  Inc.,  Worcester.  Mass.,  and 
an  occasional  contributor  to  the  columns  of  the 
"American  Machinist,"  has  been  promoted  to  the 
superlntendency   of   the   plant. 

Geo.  0.  Smalley,  who  has  been  associated  with 
the  Bound  Brook  Oil-Less  Bearing  Co.,  Bound 
IJrook,  N.  .1.,  for  the  past  ten  years,  latterly  in 

the '  capacity  of  assistant  general  manager  and 
assistant  treasurer,  has  become  first  vice-presi- 

dent and  general  manager,  succeeding  the  late 
Leigh    S.    Bache. 

Obituary 

Charles  J.  Healy,  founder  of  the  Bridgeport 
Knife  Co.,  and  for  many  years  identified  with 
the  cutlery  manufacturing  industry,  died  at  his 
home  in  New  York  City  on  Oct.  21. 

Prof.  David  Nelson  Camp,  president  of  the  Skin- 
ner Cluick  Co..  and  for  a  great  many  years  a 

prominent  flgure  in  tlie  civic  life  of  New  Brit- 
ain and  national  educational  affairs,  died  on  Oct. 

19,  aged  96  years. 
Charles  Fleischman,  for  the  past  13  years  asso- 

ciated with  the  executive  division  of  the  E.  W. 
Bliss  Co.,  Brooklyn,  N.  Y.,  and  previously  em- 

ployed in  tiie  Paris  office  of  the  Bliss  company, 
died  at  his  home  in  Brooklyn  on  Oct.  9,  after 
a  brief  Illness. 

I    Forthcoming  Meetings     1 
riiitriiitiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiMiiiiiiiinoiiiiiiini   MitiiiiiiMiiiiiiMiMiiNiiiniiT 

American  Society  of  Mechanical  Engineers. 
Annual  meeting,  Dec.  5-8.  Engineering  Building. 
New  York  City.  Caivin  W.  Kice,  secretary,  29 
West  39tii  St..  New  Yorlc  City. 
American  Society  of  Meclianlcal  Engineers. 

Montlily  meeting,  ftrst  Tuesday.  Calvin  W.  Rice, 
secretary,  29  West  39th  St  .  New  York  Citv 

Boston  Branch  National  Metal  Trades  Associa- 
tion. Monthly  meeting  on  first  Wednesday  of 

each  montli,  Young's  Hotel.  W.  W.  Poole,  secre- 
tary, 40  Central  St..  Boston,  Mass. 

I'rovidence  Association  of  Sfechanlcal  Engi- 
neers. Monthly  meeting,  fourth  Wednesday  of 

each  month.  J.  A.  Brooks,  secretary.  Brown  Uni- 
versity, Providence.  R.  I. 

New  England  Foundrymen's  Association.  Reg- ular meeting,  second  Wednesday  of  each  month, 
Exchange  Club,  Boston.  Mass.  Fred  F.  Stockwell, 
205  Broadway.  Cambridgeport.  Mass. 

Engineers'  Society  of  Western  Pennsylvania. 
Monthly  meeting,  third  Tuesday ;  section  meeting, 
first  Tuesday.  Elmer  K.  Hiles,  secretary,  Oliver 
Building,  Pittsburgh,  Penn. 

Rocliester  Society  of  Technical  Draftsmen. 
Monthly  meeting,  last  Thursday.  O.  L.  Angevlne, 
Jr..  secretary.  857  Genesee  St.,  Rocliester,  N.  Y. 

Superintendents'  and  Foremen's  Club  of  Cleve- land. Monthly  meeting,  third  Saturday.  Philip 
Frankel,  secretary,  310  New  England  Building, 
Cleveland,  Ohio. 
Western  Society  of  Engineers,  Chicago,  III. 

Regular  meeting,  first  Wednesday  erening  of  each 
month,  excepting  July  and  August.  J.  H.  Warder,  . 
secretary.  1785  Monadnock  Block,  Cliicago,  Ill- 

Philadelphia  Foundrymen's  Association.  Meet- 
ings first  Wednesday  of  each  month.  Manufac- 

turers' Club.  Philadelphia.  Penn.  Howard  Evans, 
secretary.  Pier   45  North,   Philadelphia,   Penn. 

Technical  League  of  America.  Regular  meet- 
ing, second  Friday  of  each  month.  Oscar  S. 

Teale,  secretary.  35  Broadway,  New  York,  N.  Y. 
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aimdl  Foweir  Presses* By  Edwaud  Dean! 

SYNOPSIS—Tliis  article— the  /a.v/  of  four  tlial 
have  talcen  up  the  progress  of  press-tool  design  and 
construction — deals  more  particularly  with  the 
modifications  and  improvements  in  the  mechanical 
construction  of  the  dies,  their  holding  devices  and 
the  machines  in  which  they  are  used.  Changes 
have  been  made  in  the  dies  themselves,  in  the  bol- 
.nters,  the  subpresses  and  the  power  presses.  In  fact, 
commercial  machines  are  not  adapted  to  the  cut- 

ting tools  that  have  been  developed  during  the 

author's  twenty  years  of  study  of  press  tools. 

The  three  articles  already  printed  in  this  series  of  arti- 
cles tell  of  the  progress,  improvement  and  results  that 

have  come  from  my  study  of  punches,   dies  and   press 

Fia.   1.    SOLID  NOTCHING  DIE 

in  the  mechanical  construction  of  dies,  their  holding  de- 
vices and  the  machines  in  which  they  are  used. 

My  starting  point  will  be  single-punch  notching  dies. 
The  first  of  these  that  I  ever  made  and  used  were  solid 

dies  %  in.  thick.  The  blanking  holes  were  drilled  out 
and  then  filed  to  shape.  There  was  no  clearance.  After 
hardening,  the  die  maker  had  to  do  a  long,  tedious  job 
of  oil-stoning  the  holes  in  order  to  make  them  straight 
and  of  the  proper  size.  .  If  one  of  these  dies  could  be 

used  until  Vt  i'l-  I'fd  ̂ ecn  ground  from  its  upper  sur- 
face it  was  considered  a  very  good  one.  The  general 

type  of  this  kind  of  die  is  shown  in  Fig.  1. 
The  many  disadvantages  exhibited  by  this  type  caused 

us  to  attempt  to  improve  it.  The  result  was  a  split  die 
of  the  kind  shown  in  Fig.  2.  This  is  made  with  a 
clearance  between  top  and  bottom  of  0.00-t  in.  in  the 
total  size  of  the  hole  for  a  depth  of  1  in.  As  a  general 
ride,  my  experience  has  shown  that  if  a  die  of  this  kind 
is  properly  made,  it  can  be  worn  down  to  a  thickness  of 

Yg  to  Y%  in.  It  might  even  l)e  used  until  it  was  some- 
what thinner,  except  for  the  difficulty  cf  holding  it  se- 

curely in  the  bolster. 
The  change  of  size  as  the  die  is  ground  off,  due  to 

the  clearance  in  the  hole,  is  cared  for  by  grinding  off 
0.0005  in.  from  the  surfaces  of  the  split  when  the  die  is 

half-worn.  As  a  general  rule  two  sets  of  punches  are 
required  to  wear  out  one  die  where  dies  arc  not  split; 
the  second  set  of  punches  is  made  slightly  larger  than 
the  first,  thus  making  the  actual  fit  between  the  second 

set  of  punches,  when  it  is  first  used,  and  the  half-worn  die 

FIG.  2.    SPLIT  NOTCHING   DIE 

tools.  They  also  show  the  equipment  that  I  am  using 

in  making  these  tools  today,  and  the  laboratory  appar- 
atus and  instruments  that  have  contributed  so  mucli  to 

the  knowledge  of  the  principles  of  die  design,  making  and 
hardening.  One  of  the  former  articles  also  outlines  these 
principles.  To  round  out  the  information  it  now  be- 

comes necessary  to  say  something  about  the  modificfations 

•Three    other    articles    on    die    making    by    Mr.    Dean    were 
pubUshffl   on    paBSs   661,   705   and   769. 

tSuperintcndent,  Century  Electric  Co. 

FIG.   3.    SEGMENTS   OF   FULL-CIRCLE   LAMINATION   DIE 

the  same  as  the  fit  between  the  first  set  of  ])unches  and 
the  new  die. 

Turning  now  to  another  kind  of  die — that  used  for 
jjunching  laminations,  or  full-circle  dies — the  first  ones 
that  I  used  were  built  up  of  32  sections  screwed  and 
doweled  to  a  machine-steel  ])late.  The  center  was  a 
round  die  also  provided  with  dowel  and  screw  holes.  Seg- 

ments of  one  of  tliese  dies  are  shown  in  Fig.  3. 

This  type  of  die  was  followed  by  the  four-segment  die 
having  a  center  the  same  as  used  for  parts  of  Fig.  3. 



794 AMERICAN    MACHINIST 
Vol.  45,  No.  19 

The  segments  were  screwed  to  a  machine-steel  plate  for  hefore  the  others  begin  to  cut.     This  type  of  die  is  used 

assembling.     One  of  its  features  of  construction  was  that  for  punching  laminations  of  the  fields  of  electric  motors, 

all  the  working  holes  or  slots  had  to  be  drilled  out  and  and  also  for  armature-punching  dies  where  there  is  space 

finished  by  hand.     To  overcome  some  of  these  difficulties  enough  in  the  design  to  make  its  application  successful. 

FIG.  4.    SOLID-CENTER  DIE 
WITH  MILLED  SLOTS 

FIG.   5.    DIE   WITH   MILLED  SLOTS  AND  LOWER 
SUPPORTING  PLATE 

in  construction,  the  die  shown  in  Fig.  4  was  designed. 
This  is  made  of  a  solid  plate  with  all  the  holes  in  the 
center.  The  round  holes  are  finished  by  taper  reaming 
from  the  back  part  in  the  case  of  the  small  ones  and 
))y  grinding  after  hardening  in  the  case  of  the  larger 
ones.  The  slots,  however,  were  milled  in  the  center,  and 
the  dies  were  finished  by  fitting  a  ring  to  the  outside. 
This  ring  was  doweled  in  place,  care  being  exercised  to 
make  the  pins  from  the  same  stock  as  was  used  for  both 
center  and  ring.  In  fact,  this  is  a  necessary  rule  in  all 

built-up  dies.  Every  part,  with  the  exception  of  the 
screws,  must  be  made  from  the  same  kind  and-  grade 
of  steel. 

In  order  to  harden  such  a  die  properly,  it  was  neces- 
sary to  introduce  proportion  holes  to  equalize  the  strain 

and  to  obtain  a  uniform  thickness  of  the  hard  outside 

shell.  In  fact,  the  proportioning  of  all  the  parts  of 
built-up  dies  must  be  very  carefully  handled.  This  is 
especially  true  of  the  type  where  the  bars  between  the 
cutting  holes  are  supported  on  the  outer  end  in  a  ring, 
and  on  the  inner  end.  in  a  center,  corresponding  to  the 
spokes  of  a  wheel  which  are  compressed  between  the  rim 
and  the  hub.     Fig.  6  shows  such  a  form  of  construction. 

FIG.    6.    POUR-SEGMENT    DIE   MILLED    FROM   INSIDE    IN- 
STEAD  OF  OUTSIDE,   AS  IN   DESIGN   OF  FIG.   4 

The  next  modification  is  sliown  in  Fig.  5.  It  is  sim- 
iliar  to  the  die  shown  in  Fig.  4,  except  that  a  plate  is 
fitted  below  the  die  in  order  to  support  the  fingers.  To 
lessen  the  pressure  on  such  a  die  in  punching,  it  is  cus- 

tomary to  set  the  punches  so  that  the  one  for  the  large 
center  hole  has  passed  about  halfway  through  the  stock 
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S.     MEASUREMENTS   OF   A   SMALL   BUILT-UP   DIE 
BEFORE  AND  AFTER  HARDENING 

Fig.  6  shows  a  type  of  die  developed  for  the  smaller 

sizes  of  armature  pnnchings.  It  is  a  four-segment  die 
in  which  the  slots  are  milled  from  the  inside  instead  of 

from  the  outside,  as  was  also  the  case  with  a  previously 

mentioned  type.  The  illustration  shows  the  center,  the 
four  segments  and  the  outer  binding  ring. 
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For  all  these  segmental  dies  a  special  indexing  fixture 
is  used  on  the  miller  wlien  cuttin<f  the  slots.  One  seg- 

ment is  put  into  the  fixture  and  all  the  slots  are  milled 
with  the  exception  of  tlie  last,  which  overlaps  the  joint 

lirst  is  for  a  die  0.713  in.  in  outside  diameter.  Tlie 

readings  given  are  for  distances  between  a  series  of  five 

scribed  lines,  measured  before  (B.  H.)  and  after  hard- 
ening (A.  H.).     The  differences  are  negligible.     These 

Bahbiff 

FIG.  9.  SECTION  OF  PUNCH  PLATE- 
PUNCH  HELD  BY  WHITE  METAL 

FIG.  13. 

between  two  segments.  The  adjacent  segment  is  then 

clamped  in  place  and  the  overlapping  slot  is  milled  in 

both  at  the  same  time.  The  first  segment  is  then  re- 
moved. This  process  is  continued  until  all  four  segments 

are  cut. 

To  show  how  little  distortion  takes  ])lace  in  hardening 

these  built-up  dies.   Figs.   7  and   8  are   presented.     The 

GROUP  OF   PRESSES   FOR  PUNCHING  MOTOR 
LAMINATIONS 

nieasurenumts  were  made  by  a  microscope.      Fig.  8  is  for 
a  smaller  die  fi.(!7(i  in.  in  outside  diameter. 

Turning  now  to  the  ])uiuhes,  the  jjrincipal  modification 
has  been  in  the  method  of  inserting  them  in  the  punch 

plate,  which  takes  the  place  of  the  tedious  operation  of 
making  an  expensive  punch  plate  fitting  in  all  the  punches 
and  then  shearing  them  into  the  die.  The  punch  plate  is 

'made  in  skeleton  form  as  shown  in  Fig. 
9.  The  punches  are  made  up  in  lots, 

milled  accurately  to  dimensions,  and 

fitted  into  the  die.  The  construc- 

tion of  each  punch  is  such  that  on  its 
edge  toward  the  center  it  fits  into  a 

supporting  groove,  and  at  its  outer  edgt' comes  in  coiitact  with  the  outside 

ring.  Opposite  each  punch  loca- 
tion a  hole  is  drilled  through  this  ring 

receiving  the  turned-down  end  of  a 
small  .setscrew.  However,  this  setscrew 

does  not  pass  through  the  ring.  Thus 

each  punch  is  held  by  a  three-point 

support — on  the  center,  the  outside 
ring  and  the  back  plate.  It  will 
be  evident  to  any  tool  maker  that  it 
is  not  a  difficult  job  to  set  and  hold 

these  punches  in  this  punch  plate,  at 
the  same  time  accurately  lining  them 

up  with  the  die.  When  this  is  accom- 
plished, white  metal  is  poured  into  the 

punch  plate  around  the  punches,  thus 
10.     BUILT-UP   PUNCH   PLATE   COMPLKTE holdi them    immovably   in    position. 

Mii^ 
FIG.    n.    GKOUI'    OF    SL'BPRESSES    REPRESENTATIVE    OF  RECENT  DESKtNS 
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This  is  a  quick  and  inexpensive  meth- 
od   of    setting    a    large    number    of 

punches  and  has  the  further  advantage 
of  easily  permitting  repairs.  If  a  punch 
should    be    broken    or    damaged,    the 
surrounding    white    metal    is    drilled 
through   and  the   punch   cut  out.     A 
new  one  is  then  fitted  into  position  and 
fresh   white   metal   poured    in.     This 
completes  the  repair.      Fig.    10   shows 
one    of    these    built-up    punch    plates. 
The   principal   improvement   in  -strip- 

per design  has  been  to  do  away  with 
filing  the  slots.     These  are  now  milled 
from  the  outside  and  a  ring  is  then  at- 

tached to  the  outside  of  the  project- 
ing fingers.    Various  methods  are  used 

in    attaching    these    rings,    depending 
upon   the   particular    design   of   plate. 
The   changes   I   have  found  necessary 

in  subpresses  are  to  make  them  heav- 
ier and  more   rugged  than   the   usual 

design.      A    few    of    these    have    been 
grouped  together  in   Pig.    11.     These 
changes  in  the  press  tools,  together  with 
the  needs  of  rigidity  in  high-duty  punching,  have  made 
it  necessary  for  me  to  order  power  presses  with  several 

modifications  over  the  manufacturer's   standard  design. 
I  am  now  using   100-ton  presses  to  punch  stock  only 
0.016  in.  thick.     Even  with  this  heavy  machine  the  high- 
duty  service  tends  to  rack  it.     For  years  I  have  insisted 
that  every  punch  press  that  I  bought  must  have  a  bronze- 
bushed  flywheel.     Because  of  the  increase  in  height  and 

FIG.  12.    GROUP  OF  LARGE  BLANKING  AND  DRAWING   PRESSES 

rigidity  of  the  subpresses,  I  usually  need  a  longer  gap 
than  is  standard  with  press  manufacturers. 

There  is  perhaps  no  better  way  to  close  these  four  ar- 
ticles than  to  show  the  pressroom  of  the  Century  Electric 

Co.,  St.  Louis,  JIo.,  and  some  of  the  machines  now  in 

use  there.  Fig.  12  shows  the  large  blanking  and  draw- 
ing presses.  Fig.  13  shows  the  type  of  machine  used  for 

punching  laminations,  also  several  stacks  of  punchings. 

FIG.  14.    NOTCHING  PRESS  WITH  NOTCHING  DIE  IN 
FOREGROUND 

FIG.    15. SMALL    TWO-STEP    LAJIINATION    DIE    IN 
DOUBLE-ACTING  PRESS 
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FIG.    16.     LARGE    TWO-STEP    LAMINATION    DIE 

Fig.  14  shows  a  notching  press  working  at  a  speed  of 
500  r.p.ni. ;  in  front,  resting  on  the  kneS,  is  a  test  notch- 

ing die.     A  notched  blank  is  shown  in  the  machine. 

Fig.  ]5  shows  a  small  two-step  lamination  die  in  a 
double-acting  press.  Two  strokes  are  necessary  to  fin- 

ish a  blank.  By  means  of  the  handle  projecting  from  the 
bottom  of  the  subpress  the  blank,  after  one-half  of  the 
notches  have  been  punched,  is  indexed  into  position  for 
jiiinching  the  second  half. 

Fig.  16  shows  a  larger  two-step  die  set  up  in  a  double- 
acting  press.  In  front,  and  leaning  against  the  press, 
are  two  blanks.  The  first  has  one-half  of  the  notches 
cut,  while  the  second  is  completely  notched. 

Fig.  17  shows  a  small  one-step  die  set  up  in  a  single- 
acting  press,  with  a  perforated  bknk  alongside  the  sub- 
press.  Fig.  18  shows  a  large  one-step  die  in  a  single- 
acting  press  used  for  punching  the  outer  row  of  small 
holes  in  a  blank  shown  at  the  right  of  the  machine. 

Finally,  in  closing  this  last  article,  I  can  do  no  more 
than  repeat  what  has  been  said  before :  My  purpose  in 
writing  this  series  has  been  to  help  the  die  draftsmen 
and  tool  makers  who  have  to  deal  with  the  many,  none- 
too-well  understood  problems  that  surround  the  making, 
liardening  and  use  of  high-production  dies. 

^: 
The  Corro.slnn  of  Iron  and  Steel  was  an  important  topic 

discussed  before  the  faU  meeting  of  the  American  Electro- 
chemical Society.  The  following  summary  was  presented: 

(1)  Copper-bearing  steels  are  decidedly  superior  to  pure  iron, steel  or  charcoal  iron.  (2)  The  addition  of  copper  to  pure 
iron  increases  its  resistance  to  corrosion,  but  to  no  such  ex- 

tent as  similar  additions  to  steel.  (3)  Charcoal  iron  and  pure 
iron  are  superior  to  steel  as  regards  resistance  to  atmospheric 
corrosion.  (4)  Charcoal  iron  is  very  similar  to  pure  iron 
in  its  resistance  to  corrosion.  (5)  Copper  is  believed  to  de- 

crease corrosion,  due  to  some  mutual  influence  of  manganese 
and  copper.  (6)  The  additions  of  larger  amounts  of  man- 

ganese and  copper  to  pure  iron  or  steel  are  suggested  as  well 
rr,  additions  of  copper-chromium,  copper-vanadium  or  copper- 
tungsten.  (7)  Mill  scale  stimulates  corrision  in  rapidly  rust- 

ing materials  and  retards  it  in  slowly  rusting  materials. 

FIG.    17.    SMALL    ONE-STEP    LAMINATION    DIB    IN 
SINGLE-ACTING  PRESS 

FIG.  18. LARGE  ONE-  STEP  DIE  PUNCHING  ROUND 
HOLES 
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aim^fe^ctori™ 

By  Robert  Mawson 

SYNOPSIS — On  this  and  the  accompanying  data 
page  are  shoivn  some  of  the  jigs  and  fixtures  for 
machining  details  on  hosiery  machines.  Various 
types  of  jigs  are  illustrated,  comprising  the  cam 
latch,  box  and  plate.  A  turning  fixture  is  shown 
that  holds  four  parts  which  are  located  hy  a  tongue 
fitting  in  a  machine  slot.  The  tools  are  quick  in 
action,  as  will  be  observed  by  referring  to  the  times 
given  in  the  article. 

On  pages  666,  718  and  754  were  shown  some  of  the  spe- 
cial small  tools,  jigs  and  fixtures  used  in  machining  ele- 

ments for  hosiery  machines.   These  tools  are  in  service  at 

the  plant  of  the  Jenckes  Knitting  Machine  Co.,  Pawtnck- 
et,  R.  I.  In  this  article  are  illustrated  other  jigs  and 
fixtures  for  machining  other  parts.  It  will  be  seen  that 

the  tools  are  of  modern  design  and  are  proving  suc- 
cessful as  regards  quality  and  quantity  of  production. 

It  will  be  observed  from  a  close  examination  of  the 

respective  jigs  and  fixtures  that  special  attention  has 
been  given  to  securing  positive  locating  and  clamping 
devices.  This  phase  of  jig  and  fixture  design  is  one  to 
which  too  much  attention  cannot  be  given  if  the  most 
economical  and  accurate  production  is  to  be  effected.  At 
the  same  time  the  locating  and  holding  devices  must  be 
kept  simple  and  of  such  a  nature  as  to  be  rapidly  brought 
into   action   without  any   lost   motion    by   the   operator. 

F1G.7  F1S9  FI5 ,0 

JIGS  AND  FIXTURES  USED  IN  MANUFACTURING  HO.SIERY -MACHINE  ELEMENTS,  WITH  WORK  SHOWN  IN  POSITION 

FIGS.    2    AND    2-A 
Operation — Drilling  stop-lever  rocker,  Fig.  1.  The  casting 

is  located  in  a  V-block  against  a  stop  pin.  The  cam-operated 
cover  is  then  swung  down,  and  a  thumb-screw  tightened  on 
the  part  holds  it  in  position. 

Holes  Machined — One  I'j-in.  spot  drilled  and  reamed;  one 
hole  drilled  to  suit  10-24  threads;  one  No.  40  and  one  No.  21 
drilled. 

FIGS.    4    AND   4 -A 
Operation — Drilling  fashioning-shaft  block,  Fig.  3.  The 

rough  casting  is  located  in  a  V-block,  the  end  of  the  part 
being  pushed  against  a  stop.  The  cam-latch  cover  is  then 
swung  down,  and  the  setscrew  bearing  against  the  piece  holds 
it  securely  in  the  Jig. 

Holes  Machined — One  A-in.  spot  drilled  and  reamed;  two 
'Voi-in.    and    two   No.    38    drilled. 

FIGS.    6    AND    6-A 
Operation — Turning  splicing-thread  eye-slide  bracket.  Fig. 

5.  The  castings,  four  in  number,  are  located  in  the  fixture 
by  a  tongue  that  fits  into  a  slot  previously  machined.  The 
pieces  are  pushed  back  against  the  end  of  the  lugs  of  the 
fixture,  and  the  strap  tightened  on  them  holds  them  securely 
during  the  machining  operation.  The  clamps  are  of  the  swing 
type,  pivoted  on  one  of  the  studs,  to  facilitate  insertion  and 
removal  of  the  work. 

Surface  Machined  —  Circular  contour,  using  an  ordinary 
turning  tool  held  in  the  cross-slide  of  the  lathe. 

FIGS.    7    AND    7 -A 
Operation — Drilling  splicing-thread  eye  slide.  Fig.  5.  The 

casting  Is  again  located  by  a  tongue  fitting  in  the  machined 
slot  and  pushed  down  against  a  stop.  A  thumb-screw  is 
tightened  against  the  piece  to  hold  it  securely   in  the  jig. 

Holes  Machined — Two  No.   42,   one  No.    30,   one  No.   28,    two 
No.  19  drilled;  two  holes  drilled  to  suit  No.  4-36  threads,  and 
one  hole  drilled  to  suit  No.  6-32  threads. 

FIGS.    9    AND    9-A 
Operation — Milling  frame.  Fig.  8.  The  casting  is  placed  on 

height  pads  and  fastened  down  with  two  straps.  Spring 
plungers  are  then  allowed  to  conie  against  the  surfaces  on 
the  under  side  of  the  part  to  hold  it  against  machining stresses. 

Surface  Machined — Under  joint  surface,  using  a  214 -in. 
end  mill  operating  at  320  r.p.m.,  the  feed  being  controlled  by hand. 

FIGS.    10   AND   10-A 
Operation — Drilling  and  reaming  frame.  Fig.  S".  The  milled 

casting  is  placed  in  the  jig,  being  located  in  a  V-block  am. 
forced  against  an  adjustable  screw  at  the  other  end  of  the 
piece.  Three  straps  are  then  tightened  on  the  casting  to 
hold  it  securely  in   tlie  jig. 

Holes  Machined — One  I'^-in  and  one  ̂ -in.  spot  drilled  and 
reamed;  two  No.  11  drilled  and  reamed;  two  No.  11,  two 

"V,„-in.  and  two  JJ-in.  drilled;  two  holes  drilled  to  suit  No. 12-24  threads. 
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By  Fued  J.  BowEN 

The  lever,  Fig.  1,  which  is  part  of  a  clutch  that  goes 

with  a  T-head  four-cylinder  gasoline  omnibus  motor  built 
by  the  Rochester  Motors  Co.,  Rochester,  N.  Y.,  is  made 
from  a  steel  forging.  The  first  operation  is  drilling  A 

and  B  in  the  drill  seen  in  Fig.  2.  The  rate  of  produc- 
tion is  2  in.  n  1  min.  under  a  multiple-spindle  drill 

press.  The  second  operation  is  to  straddle-mill  sides  C 
with  the  continuous  milling  fixture.  Fig.  3,  on  a  Becker 

vertical  miller.  The  rate  of  production  is  40  in.  in  30 

min.     In  the  third  operation  D  is  straddle-milled  with 

Ssiasilll  Coire  Verotlira^  of 

By  Feaxk  R.  Calkins 

The  venting  of  small  cores  of  irregular  form  is  ever 

accomi)anied  by  chance  when  the  wire  method  is  utilized. 

The  wax-taper  method  of  venting  such  small  cores  has 
been  successfully  employed  by  a  concern  that  formerly 

experienced  daily  losses  of  small- — but  expensive — cast- 
ings on  account  of  defective  venting.  The  wax  tapers 

were  "home-made"  in  a  simple  and  inexpensive  manner. 

The  cutting  plate  of  an  ordinary  meat-chopping  ma- 
chine was  removed  and  a  special  plate  containing  a 

die  substituted.     The  crank  of  the  chopper  was  replaced 

JSl       r^^ 

Fig.5  Milling  Fin+ure  for  Boss 

Fig, 

F!g.4  S+raddle  Milling  Fix+ore 
DETAILS  OF  JIGS  AND  FIXTURES  USED  IN  PRODUCING    A  CLUTCH-PLATE  WITHDRAW  LEVER 

1 — The  work.      Fig, 2 — Fixture   for  drilling  plate   clutch    inner    withdrawal    lever.      Fig.    3 — Milling    fixture. 
Fig.   4 — Straddle-milling   fixture.     Fig.  5 — Milling  fixture  for  boss 

the  milling  fixture.  Fig.  4,  at  the  rate  of  1  per  min.  The 

fourth  operation,  milling  the  rod  at  E  with  a  pair  of 
radius  cutters  in  the  fixture  in  Fig.  5,  is  performed  at 

the  rate  of  2  per  min. 
The  levers  are  made  in  quantities;  therefore  it  is  not 

necessary  to  atop  the  machine  until  the  lot  is  run  through. 

The  levers  then  go  to  the  straddle-milling  table,  which 
carries  84  at  a  time  with  13  on  a  side.  As  the  cutters 

are  set  up  to  gages,  they  are  always  interchangeable.  Next, 

the  levers  are  transferred  to  the  radius-milling  fixture, 
where  they  are  again  handled  24  at  a  time.  The  cutters 
are  set  up  to  gages  on  the  fixture,  which  eliminates  all 
scrap.  After  case  hardening  and  inspection  the  levers 
are  .sent  to  the  stockroom,  from  which  they  are  distributed 

in  the  regular  way. 
The  total  time  required  to  machine  one  of  these  parts 

is  2  min.  45  sec. 

with  a  wooden  disk,  or  pulley,  and  the  machine  clamped 
to  the  frame  of  a  power  hack  saw.  The  belt  operating  the 
saw  also  operated  the  taper  machine.  Ordinary  paraffin 

wax  was  the  material  used,  and  first-class  tapers  were 
turned  out  with   little  effort. 

Occasional  heating  of  the  chopper  body  and  die  by 

means  of  a  foundry  or  other  wick  torch  kept  the  pre- 
viously warmed  wax  in  a  workable  condition.  The  tapers 

are  given  a  generous  coating  of  black  lead,  which  pre- 
vents the  core  sand  from  adhering  too  firmly  to  them 

during  the  ramming  operation. 

The  tapers  can  be  made  to  conform  to  any  irregular 

shape,  and  when  the  core  is  fired,  or  baked,  the  wax  melts 
and  an  unobstructed  gas  vent  remains.  The  principle  is 
the  same  as  the  well  known  (ire  perdue  or  lost  wax  method 

of  molding  statuary,  etc.  where  the  pattern  is  made  of 
wax,  bulled  in  the  sand  of  the  mold  and  baked  out. 
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omisttrMctloini  of  Ms^chiimeFy  for 

By  Fkank  a.  Stanley 

^yyOPSIlS — Laundry  machinery  in  its  operalion 
has  to  meet  certain  peculiar  conditions  that  mtist 
he  recognized  by  the  builders  of  such  equipment. 
These  factors  are  pointed  out  herewith,  and  some 
peculiarities  of  design  and  construction  to  take  care 
of  practical  requirements  are  discussed  in  detail. 

Like  tlie  iiiaiiut'acturers  of  other  lines  of  machine ly, 
builders  of  steam-laundry  equipment  have  to  give  con- 

sideration in  the  turning  out  of  their  product  to  the 
peculiarities  of  the  business  in  which  their  apparatus  is 
utilized.  Machine-tool  builders,  for  example,  must  keep 
in  mind  such  considerations  as  a  high  degree  of  accuracy 

proved  machine  equipment;  and  perhaps  as  great  work 
as  any  has  been  that  of  the  management  in  training 
operatives  to  realize  that  a  certain  degree  of  skill  and 
commonsense  nmst  be  applied  even  to  the  washing  and 
ironing  of  articles  of  clothing. 
When  we  consider  particularly  what  is  commonly 

known  as  flat  work,  including  table  cloths,  sheets,  pillow 
cases  and  the  like,  which  are  now  finished  by  ironing  in  the 

"mangle,"  or  what  is  called  the  clothes  ironer,  there  are 
certain  conditions  peculiar  to  the  process  of  laundering 
that  have  a  degree  of  interest  for  machine  designers  as 
well  as  for  housekeepers. 

We  have  all  experienced  the  nuisance  and  inconveni- 
ence of  having  such  articles  returned  to  the  house  not 

PIGS.    1    AND   2.    PLAT-WORK   AND   CLOTHES   IRONER 

in  the  product  of  their  machines,  rapidity  and  convenience 
of  operation,  and  facility  in  securing  the  work,  ̂ fakers 
of  textile  machines,  paper  machines  and  a  long  line  of 
other  equipment  have  to  consider  the  special  peculiarities 
in  the  materials  to  be  worked,  with  the  attendant  diffi- 

culties of  handling  them  in  different  stages,  coupled  with 
the  facts  that  high  speeds  must  always  be  maintained  and 
yet  the  materials  passing  through  the  machine  must  be 
kept  free  from  liability  of  tearing  apart  or  hampering 
the  action  of  the  apparatus  and  so  affecting  the  quality 

of  the  work  produced.  Laundry-machinery  builders  know 
that  the  success  of  their  equipment,  when  installed  in 

sen'ice,  depends  upon  such  factors  as  the  speed  with  which 
the  work  can  be  passed  through,  the  quality  of  the  work 
as  it  comes  forth,  the  convenience  and  safety  of  the  oper- 

atives, the  general  cost  of  operation  and  upkeep. 
It  unquestionably  is  the  case  that  people  engaged  in 

the  laundry  business  are  making  efforts  constantly  toward 
getting  better  equipment  for  this  service  and  better  work 
out  of  the  present  equipment,  all  tending  toward  more 
satisfactory  results  to  the  customer  as  well  as  to  the  laun- 

dry proprietor  himself.  Machinery  has  done  a  great 
deal  toward  helping  along  this  condition.  The  laundry- 
man  himself  has  also  done  a  great  deal  in  the  way  of 
installing  certain  systems  of  procedure  and  applying  im- 

ready  to  be  put  to  immediate  use,  because  they  require 

a  further  drying-out  process  before  they  can  go  into  serv- 
ice. Sometimes  also  the  same  condition  is  found  in  the 

case  of  wearing  apparel  not  hand-ironed.  There  is  a  well- 
understood  reason  for  this — well  understood  at  least  by 
practical  laundrymen  and  also  by  a  good  many  builders 
of  laundry  machinery.  It  will  probably  exist  for  a  long 

time,  until  enough  designers  have  turned  their  attention 
to  the  problem  to  bring  some  kind  of  satisfactory  solu- 

tion. Briefly  stated — and  it  is  well  worth  stating  here 
because  it  has  a  very  definite  bearing  upon  the  design  of 
all  new  laundry  apparatus  dealing  with  a  certain  class 

of  work,  and  is  likely  to  be  of  timely  interest  for  a  con- 
siderable period  to  readers  of  this  journal — it  involves  a 

consideration  of  the  whole  question  of  moisture  in  the 
operation  or  ironing  apparatus. 

Suppose  100  pounds  of  material  is  to  be  washed.  Flat 
work  of  the  kind  referred  to  comes  to  the  laundry  and 

is  placed  in  the  washing  machine.  After  passing  through 
the  washing  process  and  leaving  the  machine,  the  fabric 
will  usually  be  found  to  contain  about  60  pounds  of 
water,  moaning  that  the  wet  material  weighs  160  pounds. 

The  next  process  is  to  remove  some  of  this  water  pre- 

liminary to  the.  work  of  ironing  in  the  mangle.  Al- 
though the  flat  work  is  placed  in  the  separator,  which  is 
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run  at  the  usual  high  rate  of  speed  to  take  out  the  water 

by  centrifugal  action,  it  has  commonly  been  found  impos- 
sible to  remove  in  this  way  under  practical  conditions 

much  more  than  20  pounds  of  water,  meaning  that  the 
work  then  weighs  1-10  pounds  approximately. 

Experience  has  established  the  fact  that  about  20 
pounds  of  moisture  forms  a  suitable  condition  for  the 
ironing  of  100  pounds  of  flat  work.  Therefore,  under 
the  conditions  normally  obtaining  there  is  about  20 
pounds  of  excess  moisture  in  the  material  to  be  handled 
in  the  ironer.  This  means  that  the  machine  must  be 

speeded  down  to  such  a  point  that  the  rate  of  progress  of 
the  work  through  the  mangle  is  abnormally  slow,  making 
it  both  expensive  as  an 

operation  and  danger- 
ous to  certain  parts  of 

the  fabric  through  the 

possibility  of  scorch- 
ing at  various  points. 

So  one  of  the  prob- 
lems of  the  laundry- 

man  and  of  the  laun- 

dry-machine builder 
has  been  to  get  up 
some  practicable  means 
whereby  a  reasonable 
share  of  this  20  pounds 
of  excess  water  may 
be  removed  from  the 

material  before  it  goes 
to  the  mangle.  Now 
this  matter  of  ironing 
flat  work,  particularly 
in  small  places  where 
one  machine  is  de- 

pended upon  for  a 
great  variety  of  work, 
including  both  house- 

hold and  wearing  ap- 
parel, brings  about 

another  peculiarity  of 
immediate  interest  to 

the  designer  of  equip- 
ment for  such  estab- 

lishments. In  the 

attempt  to  facilitate  so  far  as  feasible  the  ironing  process 
there  is  a  tendency  to  put  down  the  feeding  and  pressing 
rolls  rather  heavily  to  produce  an  increased  squeezing  efEect 
upon  the  work  and  to  hasten  the  ironing.  Then  after 
the  flat  work  has  been  run  through,  the  operatives  are 
only  too  apt  to  undertake  to  put  through  a  lot  of  under- 

clothing and  similar  articles  with  many  buttons,  which 
are  likely  to  be  smashed  or  stripped  off  entirely  when  the 
work  is  driven  too  tightly  in  the  feeding  process  around 
the  drier  cylinder.  This  point  is  a  difficulty  continually 
arising  where  strict  observation  cannot  be  kept  upon 
the  operatives. 

Another  feature  closely  related  to  this  is  brought  about 
through  the  normal  action  of  the  mangle  rolls  themselves. 
As  they  are  spaced  around  the  top  of  the  drier,  the 
action  of  each  roll  is  at  a  different  angle  from  the  perpen- 

dicular, and  the  effect  of  gravity,  tending  to  hold  these 
rolls  upon  the  work,  varies  with  the  angle  of  position  of 
the  rolls  themselves.  Accordingly,  if  they  are  left  en- 

tirely to  their  own  weight  an  irregular  degree  of  pressure 

is  applied  by  each  roll  to  the  work  passing  under  it. 
Therefore,  some  way  to  compensate  for  this  difference  in 

the  net  pressure  of  the  rolls  due  to  position  is  a  most  de- 
sirable feature  of  design.  Still  further,  a  means  of 

readily  lifting  the  entire  series  of  rolls  away  from  the 
drier  to  a  distance  that  allows  the  machine  to  be  quickly 

changed  from  the  flat-work  process  to  the  ironing  of 
body  and  button  goods  is  of  equal  importance. 

Quite  recently  a  new  clothes  ironer  has  been  constructed 
for  laundry  use  by  the  Watts  Laundry  Machinery  Co., 

Willimantic,  Conn.  This  ironer  embodies  certain  inter- 
esting features  of  design  along  the  lines  we  are  pointing 

out  somewhat  in  detail  in  this  article,  and  the  shop  con- 

FIG.  3.  LAUNDRY  IRONER  UNDER  PROCESS  OP  ERECTION 

tains  a  number  of  interesting  features  in  the  way  of 
practical  methods  of  handling  medium  and  fairly  heavy 
work  both  in  the  machining  process  and  in  the  operation 
of  erecting  the  completed  machine. 

In  order  to  describe  clearly  some  of  these  operations 
it  is  first  desirable  to  refer  to  the  assembled  machine  it- 

self, as  illustrated  in  Figs.  1  and  2.  In  this  connection  it 
will  be  of  interest  to  point  out  certain  unusual  elements 
of  design  facilitating  the  operation  and  control  of  the machine. 

Laundry  mangles,  or  ironers,  customarily  consist  of 
one  or  more  steam-heated  driers,  usually  cylindrical  in 
form,  carried  between  heavy  housings  or  uprights  that 

are  adapted  also  to  support  the  rolls  which  carry  the  feed- 
ing apron  and  supply  pressure  to  the  work.  As  compared 

with  the  general  run  of  machinery  the  mangle  as  a  class 
is  peculiar  in  that  the  supporting  housings,  which  are 

upright,  are  connected  to  each  other  with  simple  cross- 
girts  or  ties,  usually  of  heavy  gas  pipe,  instead  of  being 
mounted  upon  continuous  bedplates. 
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The  ])ipo  lenjjths  servo  as  spacinn;  girts  to  niaintaiii  a 
desired  distance  between  the  two  side  frames,  while  long 

through-rods  are  passed  through  from  end  to  end  and 
the  whole  structure  is  secured  by  nuts  and  washers  at  the 

outside  of  the  frames.  Considering  this  construction  by 
itself,  when  one  looks  at  the  two  housings  and  bears  in 

mind  that  they  may  be  10  or  12  ft.  apart,  it  is  sometimes 
diflticult  to  understand  how  they  can  be  kept  in  alignment 

permanently  without  a  tendency  for  offsetting  of  the 
frames  to  bring  a  clamp  upon  the  Journals  of  the  rolls 
and  drier. 

Hence,  in  actual  practice  it  is  found  that  there  is  little 
more  difficulty  due  to  lack  of  alignment  in  this  respect 
after  erection  than  would  be  the  case  were  the  housings 

secured  to  a  substantial  bedplate  forming  an  integral 

part  of  the  machine ;  for  placed  upon  suitable  foundations 
and  properly  erected,  there  is  little  about  the  actual 
operation  of  the  machine  to  tend  to  work  either  end  out 
of  alignment  with  the  other.  Jloreover,  the  tendency  of 

this  drier,  with  its  very  large  and  long  journals,  combined 
with  the  fact  that  a  large  nuniljor  of  the  rolls  are  similarly 

Journaled  at  each  end,  is  to  keep  the  whole  construction 

in  projjer  alignment  cen  though  some  disturbing  influ- 
ence in  the  running  of  the  machine  is  brought  to  bear 

toward  affecting  the  alignment  adversely. 
The  ironer  illustrated  in  this  article  is  made  in  two  or 

more  sizes.  The  one  shown  carries  two  steam  cylinders 

30  in.  in  diameter  by  120  in.  long.  It  has  five  6%-in. 
padded  rolls  acting  as  pressure  rolls  upon  two  canvas 
aprons  for  passing  the  work  over  the  heated  surface  of 
the  driers.  The  general  design  is  indicated  in  Figs.  1 

and  2,  and  the  appearance  of  the  frame  members,  consist- 
ing of  the  two  housings  referred  to,  the  pipe  struts  and 

through-bolts,  is  clearly  represented  in  Fig.  3,  which 
shows  the  machine  in  the  process  of  erection  on  the  shop 

floor.  Without  going  into  too  great  detail,  it  may  be 
stated  that  the  drier  rotation  is  obtained  through  the 

medium  of  the  worm  and  worm  gear  shown  at  the  left- 
hand  end  of  the  machine  in  Fig.  3,  the  worm  bo.x  being 

here  represented  lying  on  the  floor  ready  for  attaching 
to  the  upright.  The  power  is  transmitted  to  the  drier 

and  pressure  rolls  by  spur  gears,  as  can  be  clearly  seen 
in  Fig.  2. 

(To  be  concluded) 

« 

©mitiiniujio^^ 
By  W.  G.  GiioococK 

Si'XOl'SlS — I'racticallij  continuous  cultiny  can 
be  done  on  all  machines,  given  the  requisite  number 

of  pieces  to  produce.  In  many  respects  tlie  drilling 
machine  lends  itself  to  continuous  performance  far 
better  than  other  machines.  When  the  subject  of 

continuous  drilling  is  mentioned,  it  is  often  dis- 
missed by  those  in  charge,  from  a  belief  that 

continuous  drilling  cannot  he  performed  without 

expensive  jigs.  As  a  matter  of  fad  continuous 
drilling  may  he  performed  irithout  jigs,  with  simple 

jigs  and  vith  jigs  designed  speciftcally  for  it. 

In  a  shop  where  piecework  was  in  vogue  the  manage- 
ment was  not  satisfied  with  the  output  and  accordingly 

made  a  promise  that  no  price  should  be  cut  unless  some 

After  the  promise  not  to  cut  prices,  one  of  the  drillers 
had  an  inspiration.  While  the  drill  was  running  through 
one  of  the  brackets  he  bolted  another  one  to  the  table 

and  after  finishing  the  drilling  of  the  first  it  was  only 
a  matter  of  seconds  i)efore  he  started  the  drill  into  the 

second  piece.  By  ado])ting  this  scheme,  which  is  shown 

diagrammatically  in  Fig.  1,  he  ap])roached  the  ideal 

production  for  a  single-spindle  machine — that  is,  con- 
tinuous drilling  without  any  expense  for  fixtures. 

The  man  was  very  much  pleased  to  earn  nearly  double 

his  previous  ])ay  on  the  job.  What  that  particular  man- 
agement thought  will  be  seen  from  the  sequel.  When 

the  next  batch  of  this  job  came  around,  the  driller  was 

told  that  a  double  jig  had  been  provided;  and  the  price 
was  cut  nearly  in  half.  This  particular  man  made  uj) 

his  mind  that  in  future  he  would  not  give  way  to  in- 

PIG.  1.    CONTINUOUS  DRILLING  WITHOUT  FIXTURES 

improved  method  was  introduced.  One  of  the  Jobs  in 

the  drilling  section  was  a  cast-iron  bracket  with  a  cored 
hole.  The  method  followed  was  the  familiar  one  where 

the  work  is  bolted  to  the  tal)le  of  a  radial  drilling  ma- 
chine with  two  parallels  underneath  to  allow  a  clearance 

for  the  point  of  the  drill  that  is  used. 

FIG. 
TYPE  OF  JIG  FOR  DRILLI.NG  BOSSES 

spirations  unless  he  had  some  absolute  guarantee  that  he 

would  be  allowed  to  reap  the  reward — at  least  for  i. 
time. 

Another  method  that  may  be  adopted  in  cases  where 

only  a  single  Jig  exists  is  to  select  two  Jobs — preferably 
single-hole  jobs — that  each    require,  say,  a   %-in.   hole 
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drilled  in  them  and  fix  each  jig  on  the  table,  packing 
one  of  the  jigs  up  so  that  in  each  case  the  drill  will 

finish  work  at  tlie  same  height.  By  doing  tliis  the  "knock- 
off"  of  the  machine  may  be  set ;  consequently,  the  operator 
need  not  watch  for  the  drill  to  finish,  but  is  free  to  give 
his  whole  attention  to  loading  the  empty  jig. 

An  extension  of  this  idea  is  to  use  any  two  jigs  where 
the  drills  required  should  run  at  about  the  same  speed. 
In  such  a  case  when  shifting  over  from  one  jig  to  the 

other  the  drill  must  be  changed;  but  if  a  quick-change 
socket  is  used,  the  time  required  is  only  fractional  com- 

pared with  the  time  saved  in  loading  the  other  jig  during 
drilling  time. 

One  of  the  most  useful  jigs,  for  general  service,  is  the 
type  shown  in  Fig.  2.     This  jig  is  intended  for  drilling 

FIG.  3.    APPLICATION  OF  TYPE  SHOWN  IN  FIG.  2 

double  jigs  rather  than  to  have  duplicate  ones  of  the 
same  form.  The  type  shown  in  Fig.  4,  having  been  used 
by  the  writer  on  several  occasions  with  success,  will 
serve  to  illustrate  this  point.  It  will  be  seen  that  as 

designed  the  jig  will  weigh  less — thus  costing  ie.ss  for 
the  casting — and  will  take  up  less  room  for  storage  than 
two  single  jigs  would.  Further,  it  will  cost  less  to  make. 
By  bolting  such  a  jig  to  the  machine  talile  so  that  one 
movement  will  bring  the  drill  from  one  bushing  to  the 
other  we  have  practically  continuous  drilling. 

Double  jigs  such  as  this  can  of  course  be  used  on  a 
multi-spindle  machine  and  l)oth  pieces  be  drilled  at 
once,  but  in  such  cases  the  machine  is  standing  while 
the  jig  is  being  loaded.  Quite  frequently  it  will  be 
found  that  the  output  from  such  a  jig,  when  used  on  a 

FIG.  5.    TWO  FOUR-STATION  JIGS  ON  TABLE  , 

holes  through  any  piece  that  requires  a  hole  through  a 
boss.  The  number  of  jobs  that  a  universal  jig  of  this 
type  will  accommodate  is  legion.  It  will  be  noticed  that 
the  drill  bushings  are  in  two  parts,  the  outer  part  being 
screwed  into  the  carrier  B  and  tlie  inner  or  drill  bush- 

ings being  made  to  interchange  for  the  various  jobs. 
This  type  of  jig  should  always  be  made  in  pairs.  By 

fixing  them  on  the  circular  table  of  the  drilling  machine 
so  that  as  the  table  is  rotated  each  jig  in  turn  is  brought 

under  the  drill,  quite  95  per  cent,  of  the  time  is  cut- 
ting time.  The  idea  is  outlined  in  Fig.  3,  where  the 

drill  is  shown  operating  on  a  lever  in  one  jig  while  the 
other  is  ready  for  loading.  If  the  drilling  machine  is 
of  the  radial-arm  type,  the  jigs  should  be  fixed  on  the 
table  in  such  a  position  that  the  arm  of  the  machine  may 
remain  locked  right  through  the  batch.  The  operator 
then  only  has  to  traverse  the  drill  from  one  jig  to  the 
other.  Stops  may  be  fixed  on  tlie  arm  of  the  machine, 
which  will  definitely  locate  the  drill  over  each  jig. 

If  continuous  drilling  is  kept  in  mind  when  designing 
the  jigs  it  will  generally  be  found  cheaper  to  make 

FIG.   4.    TWO  JIGS  SECURED  TO  BASE  PLATE 

D 

FIG.  S.    JIG  WITH  CLAMPED  SLIP  BUSHINGS 

double-  or  nmlti-spindle  machine,  will  be  no  greater 

than  when  the  jig  is  used  on  a  single-spindle  machine 
for  wliich  it  was  designed. 

T\lien  we  come  to  consider  the  question  of  jigs  spe- 
cifically designed  for  continuous  drilling  under  multi- 

spindle  machines  there  are  many  excellent  examples.  To 
limit  the  scope  of  tliis  article  I  will  consider  only  such 

types  as  will  appeal  to  the  larger  number  of  .*hops — 
namely,  multiple  drilling  on  single-hole  j<ibs. 

The  principle  of  adjustability  adopted  in  the  jig  shown 
in  Fig.  2  for  the  single-spindle  machine  may  also  be 
used  with  advantage  for  multi-spindle  work.  In  Fig.  5 
is  shown  a  jig  designed  hy  the  writer  along  these  lines. 
It  is,  as  before,  really  two  jigs  both  of  which  are  bolted 
to  a  ribbed  base  plate  F.  It  will  be  noticed  that  the  end 
views  of  Fig.  5  and  Fig.  2  are  similar,  wliile  the  front 
elevation  shows  four  work  stations  for  the  fonner.  AMien 

using  such  a  jig  on  a  batch  of  levers  the  four  drills  are 
operating  on  the  side  shown  containing  the  work,  while 

the  other  side  of  the  jig — near  the  operator — ^is  being loaded. 
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There  is  a  great  objection  in  some  plants  to  screw 

bushings  for  securing  worlc  in  jigs,  because  such  bush- 
ings sometimes  stick  and  cause  delay,  particularly  when 

used  on  drop-forged  mild  steel.  As  a  rule,  however,  they 
work  very  well  on  malleable-iron  castings  and  rarely  give 
any  trouble.  As  an  alternative  to  screw  bushings  for  this 
type  of  jig,  those  shown  in  Fig.  6  may  be  used.  For 
many  single-hole  jobs,  this  kind  of  jig  has  much  in  its 
favor.     Four  pieces  are  loaded  while  the  other  four  are 

that  require  drilling  need  not  be  faced.  For  such  cases, 

if  coned-mouth  bushes  are  provided  at  F  instead  of  plain 
ones,  the  work  is  then  centered  at  both  sides  of  the  boss. 
The  pins  S  act  as  stops  to  prevent  the  work  from  moving 
around  when  the  drill  begins  to  cut. 

Another  design  for  multiple  work,  which  the  writer 
has  found  of  advantage,  is  shown  in  Fig.  7.  The  bush- 

ings in  this,  as  in  all  the  other  illustrations,  are  shown 

solid  black  to  distinguish  them.     This  type  is  particu- 

FIG.   7.    JIG   FOR  MULTIPLE   DRILLING FIG.   8.    JIG  WITH  LOCATING  PINS 

FIG.  9.    ANOTHER  TYPE  OP  JIG  WITH  LOCATING  PINS FIG.  10.    JIGS  MOUNTED  ON  SPECIAL  BASEPLATE 

FIG.   11.    SINGLE-  OR  MULTIPLE-SPINDLE  JIG 

being  drilled.  The  plate  P  pulls  both  coned  bushings  D 
down  and  thus  centers  and  .secures  the  work  in  position 
for  drilling.  The  holes  need  to  be  equally  spaced  so 
that  when  the  drills  are  once  set  they  can  be  used  in  any 
other  four  bushings. 

When  this  type  of  jig  is  adopted  for  drilling  the  bo.s.'tes 
of  levers,  etc.,  a  limited  range — in  length  of  work — can 
be  accommodated  by  providing  base  bushes  of  different 
length,  as  shown  by  full  and  dotted  lines  at  F  in  Fig.  ̂ . 
Another  method  is  to  use  washers  under  the  base  Inish- 

ings  to  raise  them.     In  many  cases  the  bosses  of  levers 

FIG.  12.    A  SWING-OVER  JIG 

larly  suitable  for  drilling  holes  in  castings  (like  the  one 
shown  at  W)  that  are  not  machined  on  their  sides.  The 
work  W  is  pushed  into  an  opening  in  the  jig  and  secured 
in  position  by  the  screw  in  the  slip  plate  P. 

The  base  of  the  jig  A  has  eight  lugs  C  cast  on  it.  These 
answer  the  treble  purpose  of  locating  the  work,  locating 
and  supporting  the  bush  carrying  the  casting  B.  In 
the  top  plate  B  opposite  each  of  the  work  stations  a 
stud  F  is  screwed,  and  underneath  in  the  plate  4  is  a 
I'.olo  into  which  the  slip  plate  P  is  inserted  to  prevent 
slippage. 
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When  the  quantity  admits  of  tiio  c.\])fiisu,  tliis  type  of 
jig  should  be  made  in  duplicate  so  that  one  is  being 
loaded  while  the  other  is  under  the  drills.  For  smaller 

quantities,  however,  this  jig  may  be  used  to  advantage 
by  drilling  four  articles  and  loading  four.  In  such 
a  case  the  water  channel  on  the  top  of  the  jig  should  have 
a  partition  across  so  that  the  coolant  can  be  cut  off 
from  tile  loading  side  of  the  jig.  Tliis  facilitates  both 
the  cleaning  and  the  loading  of  the  jig. 

An  altogether  different  type  of  jig  is  shown  in  Fig. 

8.  This  jig  is  composed  of  three  main  pieces — the  cast- 
iron  base  A  (with  two  lugs  for  securing  the  screws 
S),  to  which  is  tongued  the  mild-steel  positioning  piece 
B  and  the  cast-iron  bush  plate  C,  which  is  tongued  to 
B.  The  work,  which  has  been  previously  turned  and 

milled,  is  slipped  onto  the  positioning  plate  B,  is  lo- 
cated sidewise  by  means  of  tiie  pegs  P  and  is  secured  in 

position  by  means  of  the  screws  S.  This  type  of  loca- 
tion— pegs — is  quite  satisfactory  when  the  hole  may  vary 

with  reference  to  tlie  axis  of  the  piece. 

As  drawn,  the  jig  was  designed  to  drill  two  pieces  W 
at  once,  while  two  similar  pieces  were  being  loaded  on 
the  opposite  side.  Obviously,  one  need  not  stop  at  two 
on  each  side,  for  if  the  quantities  warrant  it  the  jig 
might  be  designed  for  six  on  eacli  side;  but  care  should 
be  taken  on  all  of  these  jigs  that  no  more  work  stations 
are  provided  than  the  operator  can  fill  in  the  drilling 
time,  unless  he  is  to  have  assistance  in  loading. 

Another  type  of  jig  that  has  pegs  for  locating  the 
work  is  shown  in  Fig.  0.  This  was  for  drilling  a  hole 

in  the  end  of  the  piece  of  work  11'. 
The  method  of  loading  is  as  follows :  The  plate  F 

being  removed  and  the  jig  clean,  a  piece  of  work  is  pushed 
between  each  pair  of  the  locating  stops  S  until  it  is  in 
position  on  the  stud  P.  When  the  four  pieces  are  in 
place  the  plate  F  is  dropped  into  position  between  the 
work  and  the  lugs  E  (cast  solid  on  the  base  A  of  the  jig)  ; 
a  turn  or  two  on  each  of  the  wing-headed  screws  secures 
each  piece  in  position. 

The  great  advantage  of  such  a  jig  is  that  we  may 
consider  it  as  a  unit  which  can  be  easily  duplicated 
should  the  quantities  at  any  future  time  warrant  the 
extra  expense.  Undoubtedly  when  a  jig  of  this  type 
is  duplicated  the  two  jigs  should  be  mounted  on  a  ribbed 
plate,  as  .shown  in  Fig.  10,  where  the  same  notation  is 
followed.  The  limit  is.  How  many  can  the  operator 
load  while  the  drills  are  running  through  the  work  ? 

All  the  previous  examples  of  multiple  jigs  have  been 
those  designed  for  single-hole  jobs.  An  interesting  varia- 

tion is  the  typo  shown  in  Fig.  11.  This  jii^  was  de- 
signed for  drilling  a  bell-crank  lever  having  three  holes, 

one  end  of  the  jig  being  used  for  drilling  while  another 
piece  was  being  loaded  at  the  opposite  end.  We  have 
made  several  of  these  and,  speaking  quite  generally,  the 
type  has  no  disadvantages. 

The  method  of  loading  is  as  follows:  The  work  is 
inserted  into  the  open  end  of  the  jig,  and  the  coned  bush- 

ing is  brought  lightly  down  .to  the  central  boss.  The 
wing-head  stop  ir  is  then  screwed  up,  after  which  the 
clamp  plate  P  is  tightened  and  drilling  proceeds.  Mean- 

while the  other  end  Can  be  loaded.  It  will  be  obvious 

that  when  the  quantity  of  work  permits,  this  jig  may  be 
duplicated  and  mounted  on  a  plate.  In  such  a  case  six 
holes  would  be  drilled  at  once  instead  of  three.  The  jig 
as  designed  in  Fig.  11  would  of  course  be  equally  ap- 

plicable for  use  under  the  single-spindie  machine,  as 
it  would  provide  continuous  drilling  within  the  capacity 
of  the  machine. 

The  last  type  of  jig  to  be  discussed  is  that  shown  in 

Fig.  12,  known  as  the  "swing-over"  type.  This  design 
is  applicable  to  any  kind  of  job  within  its  scope  and 
has  practically  no  drawbacks.  It  is,  however,  be.st  suited 
to  that  kind  of  work  where  drilling  against  the  bolt 

is  not  a  disadvantage.  The  jig  itself — shown  in  heavy 
lines — is  simply  a  long  plate  that,  when  in  use,  is  piv- 

oted about  its  center.  In  action  it  is  supported  on  a 
channel-shaped  ba.se.  Each  ̂ nd  of  the  jig  plate  has  a 
flush   face  on   which   the   work   can   be   loaded,   and   on 

FIGS.   13  AND   14.    WRONG  AND  RIGHT  WAYS  TO 
ARRANGE  SPINDLES 

the  other  side  a  rib  runs  right  round  to  contain  a  flood 
of  coolant  so  that  all  the  drills  get  a  full  supply.  The 
method  of  using  this  type  is  as  follows:  A  piece  of  wor!; 
is  placed  on  the  jig  at  the  loading  station  and  secured 
in  position.  The  locking  bar  B,  to  which  is  secured 
the  catch  C,  is  swung  outward  when  the  jig  plate  can 
be  turned  over,  thus  bringing  the  work  into  position 
under  the  drills.  The  locking  bar  is  then  pulled  into 
position,  and  drilling  can  begin.  Meanwhile  another 
piece  is  put  on  at  the  loading  .station.  The  job  shown 
is  a  six-hole  one  that  is  located  on  the  plate  by  a  cen- 

tral spigot,  but  all  kinds  of  locating  arrangements  can 
be  adopted. 

This  type  is  capable  of  almost  nniversal  application, 
and  the  measure  of  its  adaptability  may  be  emphasized 
by  the  statement  that  the  writer  has  already  made  more 
than  fifty  of  this  style  and  hopes  to  make  many  more. 
The  great  feature  about  this  kind  is  the  fact  that  the 

jig  plates  may  be  prepared  in  batches  at  any  time  before 
they  are  actually  required,  thus  saving  time.  Only  a 

few  bases  are  required,  say  one  for  each  multi-spindle 
machine,  but  it  is  essential,  naturally,  that  bases  and 
plates  should  be  interchangeable. 

If  we  want  continuous  performance  we  must  make  the 
operating  conditions  comfortable.  Now  in  setting  the 

spindles  for  a  jig  most  operators  will  arrange  the  spin- 
dles as  .shown  in  diagram  in  Fig.  13.  This  is  wrong, 

because  they  will  have  to  stoop  under  the  drill  spindle 
arms  to  load  the  jig.  A  far  better  method  is  to  adopt 
the  spacing  ovitlined  in  Fig.  14.  The  front  is  left  clear 
of  arms,  and  loading  can  he  performed  without  fear  of 

knocking  one's  head — and  in  comfort,  if  the  work  table 
is  high  enough.  A  larger  table  would  often  lie  an  advan- 

tage: but  when  two  ji<:s  are  mounted  on  a  plate,  as  sliown 
in  Fig.  10,  the  loading  station  may  be  clear  of  the 
machine. 

In  conclusion  it  mav  be  mentioned  that  there  arc 

two  important  factors  that  Inrgcly  influence  the  suc(^'ss. 
or  otherwise,  of  continuous  performance.    The  provision 
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of  uptodate  jigs,  designed  for  the  purpose  of  producing 
the  last  ounce  in  the  way  of  continuous  cutting,  is  not 

in  itself  any  guarantee  that  we  shall  get  continuous  drill- 
ing. This  can  only  be  achieved  and  maintained  with 

certainty  by  the  aid  of  a  shop  staff  who  will  see  that 
the    cutting    is    continuous.     The    management    should 

supplement  this  by  means  of  some  incentive  that  will  in- 
sure that  the  operators  are  cooperating  by  keeping  fully 

loaded  the  jigs  that  have  been  supplied.  Unless  these 
important  factors  are  attended  to,  then  in  spite  of  ex- 

pensive fixtures,  continuous  drilling  will  most  likely  de- 
generate into  continuous  shirking. 

W>. 

Ls\4lhie  Parft! 
By  a.  R.  De  Kuzelewski 

SYNOPSIS — This  article  gives  a  few  of  the  in- 
teresting methods  employed  by  the  R.  K.  LeBlond 

Machine  Tool  Co.,  Cincinnati,  Ohio,  in  making 
small  parts  for  some  of  its  lathes.  Simple  fixtures 

on  plain  machines  are  utilized  to  increase  pro- 
duction and  reduce  costs. 

The  handwheel  is  one  of  the  most  common  parts  of 

a  machine.  While  such  wheels  vary  very  little  in  de- 
sign, no  two  shops  seem  to  employ  the  same  methods  of 

machining.  The  detail  .drawing,  especially  the  cross- 
section,  shows  tliat  the  polished  surface  of  the  rim  ex- 

tends beyond  the  center  line,  which  makes  the  finishing 
more  difficult.  It  will  also  be  seen  that  the  hub  is  turned 

and  faced  on  the  back  and  faced  on  the  front.  The  se- 
quence of  operations  is : 

1.  Turn,  bore,  face  back  and  form  in  chucking  lathe. 
2.  Polish  rim  and  hub. 
3.  Broach  round  and  keyway  in  broaching  machine. 
4.  Face  front  of  hub  in  drilling  machine. 
5.  Drill  for  handle. 
6.  Paint. 

The  first  operation  is  performed  in  a  21-in.  single- 
pulley  universal  turret  lathe  with  three-jaw  universal 
chuck  with  special  jaws.  This  holds  the  wheel  by  the 
inside  of  the  rim  with  the  hub  out. 

As  seen  in  Fig.  3,  the  turret  holds  two  box  tools.  The 
roughing  tool  carries  a  drill;  the  finishing  tool,  with 
a  reamer,  floats  0.005  in.  This  equipment  takes  care  of 
the  hub.     The  rim  is  finished  by  means  of  two  forming 

tools,  one  roughing  and  one  finishing,  which  are  held  on 

the  square-turret  tool  post. 
The  finish-forming  tool  is  designed  in  such  a  way 

that  when  the  tool  passes  over  the  wheel,  it  is  turned 
to  the  standard  width  of  l^V  ™-  Side  movement  of  tools 
finishes  the  rim.  The  construction  of  the  drill  jig,  as 
will  be  seen  later,  necessitates  the  outside  diameter  of  the 

FIG.    1.    HANDWHEEL, 

rim  being  within  ±:Ve4  in.  of  size.     The  time  for  this 
first  operation  averages  7  min.  in  lots  of  200  pieces. 

After  being  polished,  the  wheel  goes  to  the  broaching 
machine,  which  sizes  the  %-in.  hole  and  cuts  the  key- 
way.  The  broaching  has  been  found  much  more  eco- 

nomical than  hand  reaming,  besides  saving  handling.  Next 
comes  the  drilling  operation  of  facing  the  front  of  the 
hub.  A  counterbore  with  a  pilot  is  used  to  good  advan- 

tage.     The   next   operation   is   drilling  for   the  handle. 

PIG.    2.      TURNING    AND    BORING    THE    HANDWHEEL FIG.   3.    DRILL  JIG   FOR   HANDLE 
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Fig.  3  shows  the  drill  jig  used.  The  hole  is  drilled 
at  the  end  of  one  of  the  spokes  and  then  counterbored 

to  receive  the  round  part  of  the  handle.  It  will  he  no- 
ticed that  the  drill  jig  has  six  sides.  This  is  for  hand- 

wheels  with  six  pilot  handles  on  the  circumference  and 

one  in  front,  and  the  one  jig  takes  care  of  botli  opera- 
tions. The  jig  locates  the  wheel  by  the  circumference. 

The  wheels  are  stacked  on  rods,  as  shown  at  the  left. 
This  method  of  finishing  handwheels  is  very  simple.  The 
average  time,  including  the  fitting  in  of  the  handle,  is 
16  mill. 

There  are  in  every  machine  shop  many  jobs  that  seem- 
ingly do  not  require  any  jigging  and  still  show  a  great 

due  to  the  fact  that  the  work  is  held  rigidly,  so  that 
we  can  use  as  much  feed  and  speed  as  the  tool  can  stand. 

The  clamp  that  holds  the  journal  box  contains  an  equal- 
izer with  two  serrated  jaws  pivoting  around  a  pin  and 

locating  the  box  by  its  round  top,  right  in  the  center. 

FIG.    4.    THE  JOURNAL  BOX  AND  BORING   JIG FIG.  5.    JIG  FOR  DRILLING  TWO- BOXES  AT    V  TIME 

FIG.   6.    MACHINING   OILER  BUSHING 

gain  in  time  jf  jigged  properly.  One  of  these  is  the 
journal  box  for  a  countershaft,  shown  in  Pig.  4.  Tlie 

only  machining  is  a  hole  l-JI  in.  in  diameter  and  6I/2 
in.  long,  with  a  2%-in.  countorbore  %  in.  deep.  In 
many  sjiops  this  job  would  be  done  on  a  drilling  ma- 

chine or  in  an  engine  lathe. 

We  have  found,  after  trying  these  methods,  that  the 
procedure  shown  has  saved  30  per  cent,  of  the  time. 

FIG.   7.    ANOTHER  SPECIAL  CHUCK 

The  tools  used  are  a  three-lip  drill;  a  four-lip  drill,  re- 
moving only  g'j  in.  on  the  side ;  a  reamer,  rfemoving  0.005 

in.;  and  a  counterbore  with  four  blades.  The  machine 

is  a  21-in.  universal  turret  lathe,  the  speed  being  arranged 
so  that  we  use  tlie  second  step  with  high  speed  on  the 
countershaft  for  the  drills,  while  for  the  reamer  and 

counterbore  we  shift  over  to  the  slow  speed — all  of  them 
on  open  belt.    It  will  be  noticed  that  tlie  clamp  or  strap 
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is  locked  by  a  hinjjed  bolt  that  fits  in  an  oi)en  slot,  to 
make  tlie  fixture  quick  acting. 

A  multiple-spindle  drilling  machine  is  found  useful 
for  the  next  operation.  A  jig  has  lieen  designed,  as 
shown  in  Fig.  5,  to  take  care  of  all  the  holes.  It  holds 
two  boxes  at  a  time.  Four  spindles  are  set  up  for  two 
oil  holes  in  each  box.  Two  more  drills  of  larger  size 

provide  for  the  side  holes. 

Machining  the  Oiler  Bushing 

The  countershaft  oiler  bushing  is  a  job  finished  on 
the  outside  to  a  running  fit  and  bored  standard  size 
inside.  This  is  shown  In  Fig.  G.  The  beveled  flange  is 

chucked  in  a  set  of  special,  hard,  corrugated  jaws,  a 
section  being  shown  on  the  drawing.  These  jaws  are 

fitted  up  to  an  air  chuck  of  standard  make,  which  en- 
ables us  to  load  and  unload  without  stopping  the  machine. 

Tlie  illustration  shows  one  of  these  bushings  on  the  lathe 

and  another  in  the  chuck.  The  first  tool  is  a  three-lip  drill, 

not  shown.     The  second  is  a  boring  bar,  removing  g^^  in. 

on  the  side,  mounted  in  a  large  box  tool.  The  turning 

tool  has  a  fine  adjusting  screw,  a  facing  tool  on  toj)  and 

a  support  for  the  work  on  the  front.  It  contains  also  a 
facing  tool  inside,  which  faces  the  end  of  the  bush. 

The  third  tool  is  made  in  exactly  the  same  manner — 
it  takes  only  0.010  in.  on  the  outside  and  contains,  as 

shown,  a  floating  reamer  removing  approximately  0.005 
in.  of  the  bore.  These  oil  bushings  are  finished  complete 
in  one  setting.  They  are  not  hand  reamed  and  have  to 
run  within  ±0.002  in.  The  box  tools  have  ample  chip 

space. Another  case  of  boring  the  inside  and  turning  the 
outside  at  the  same  time  is  shown  in  Fig.  7.  The 
box  tool  is  the  same  as  for  the  handwheel,  and  the  same 
method  is  followed.  A  standard  drill  is  first  used  to 

open  up  the  hole;  then  a  box  tool  takes  the  scale  off  the 

outside,  while  a  three-lip  drill  straightens  out  the  hole. 
A  floating  reamer  comes  next,  removing  0.005  in.  inside, 
and  leaves  the  hole  of  standard  size,  while  the  turning 
tool  cuts  about  0.010  in.  on  the  side. 

©r  B. 

'T 

SpKCIAL  CoKliKSPONDENCE 

tSYNOFtSIS — Tlic  type-bar  plate  covers  the  series 
of  28  type  bars  and  curries  the  printing  guide 

for  maintaining  true  alignment  of  the  type  im- 
mediately at  the  point  of  contact  with  the  paper. 

This  plate  is  milled  to  exact  dimensions  in  profiling 
fixtures,  and  its  curved  surfaces  are  finished  by 
rotation  of  the  circular  work  table. 

In  Fig.  1  is  shown  a  type-bar  plate  that  is  attached  to 
the  top  plate  of  the  Noiseless  typewriter,  forming  a  sort 
uf  cover  at  the  front  end  of  this  plate  and  also  inclosing 

■1.207- 
«7f 

o.im^ 

at  the  top  the  entire  series  of  type  l)ars.  This  plate  is 
of  cast  iron  and  is  accurately  machined  in  all  respects 
in  order  to  allow  the  exact  amount  of  clearance  over  the 

top  of  the  type  bars.  Like  the  top  plate  itself,  it  is  in 
the  form  of  a  segment  of  a  circle,  covering  about  100  deg. 

of  arc,  and  therefore  just  a  little  over  a  quarter-circle 
from  one  end  to  the  other. 

When  completed,  this  cast-iron  plate  carries  a  sheet- 
steel  guide,  a  quarter-circle  in  form,  which  is  attached 
to  the  front  end  of  the  casting  and  which  is  notched  at 

its  extreme  point  to  form  a  jiositive  rjuide  for  the  type 

itself,  this  corresponding  in  position  and  dimensions  to 
the  lower  guide  on  the  top  plate,  with  the  result  that 

the  type  is  thus  guided  accurately  sidewise  and  at  top 
and  bottom,  so  that  there  is  no  possibility  of  its  ever  being 
out  of  alignment  at  the  point  of  printing.  The  flat  top 

of  this  segmental  plate  is  known  as  the  type-bar  plate — 
that  is,  the  surface  at  A,  Fig.  1,  and  the  curved  inner 
surface  at  B  are  finished  simultaneously  by  the  two  cutters 

sliown  in  the  profile  in  Fig.  2.  In  this  machine  the  work 
is  carried  on  a  rotary  fixture,  where  it  is  clamped  by  two 

simple  devices  for  holding  it  without  springing,  while  the 
large  facing  cutter  surfaces  the  top  of  the  casting.  The 
smaller  cutter  below,  whose  shank  passes  up  through  the 
inserted  mill  center,  mills  out  the  Curved  surface  B  to  the 

light  radius. 

Taking  the  Pkofiung  Cuts 

For  this  operation  the  type-bar  plate  casting  is  posi- 
ti\ely  located  on  the  rotary  fixture  at  the  exact  distance 
from  its  center,  to  secure  the  required  radius  of  rotation. 
The  milling  cutters,  or  profiling  cutters,  are  then  brought 
in  contact  with  the  work  and  the  latter  rotated  so  that 

it  becomes  a  regular  job  of  circular  milling. 

This  simple  profiling  operation  is  followed  by  another 
similar  process  in  which  the  bottom  of  the  plate  is  faced 

off  and  the  bearing  edges  of  the  feet  at  either  side  of 
Hie  casting  are  also  machined  the  right  height  to  give 
the  exact  vertical  distance  under  the  easting  for  the  type 

bars  when  the  typewriter  is  assembled.  The  fixture  for 
this  work  is  shown  in  the  profiler  in  Fig.  3.  Before  the 

work  comes  to  this  fixture,  the  sheet-steel  ty]ie-guide 
plate  is  attached  to  it.  In  order  to  hold  the  easting 

properly  on  the  magnetic  chuck  in  Fig.  3,  the  ehuck  is 
recessed  out  in  a  boring  operation  to  give  clearance  for 
the  offset  portion  of  the  job  formed  by  the  steel  guide 

plate  attached  to  the  top  of  the  type-bar  plate  casting. 
The  operation  here  is  a  simple  one,  as  the  exact  height 
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between  the  two  milled  surfaces — the  one  on  which  the 
cutter  is  now  shown  in  operation  and  the  top  of  the 
feet  of  the  casting — is  determined  by  the  notches  in  the 
stop  bar  attached  to  the  profder  head,  as  clearly  shown 
in   the    illustration. 

This  stop  bar  gives  the  right  setting  at  once  for  the 
two  positions  of  the  cutter.    When  the  latter  is  run  down 

removes  at  once  any  possible  burr  or  dust  that  might 

be  found  on  the  bearing  surface  of  the  type-bar  plate  and 
at  the  same  time  checks  the  accuracy  of  the  preceding 

profiling  operation. 
The  type-bar  plate,  as  finished  in  the  machine  and  with 

the  type  guide  attached,  is  placed  upon  the  bench  plate, 
where  it  is  located  over  guide  pins  entering  holes  drilled 

PIG.  2.    MACHINING  THE  TYPE-BAR  PLATE  IN 
PROFILER 

to  take  the  bottom  cut — that  is,  position 
indicated  in  Fig.  3 — it  is  only  necessary 
to  take  measures  to  prevent  the  cutter 
teeth  from  milling  into  the  projecting 
feet  or  ledges  at  the  ends  of  the  casting. 
This  possibility  of  trouble  is  avoided  in 

a  simple  fashion — by  providing  on  the 
top  of  the  cutter  a  shoulder,  in  the 
form  of  a  collar,  which  is  slightly  larger 
than  the  cutter  diameter  proper.     This 
collar,  in  case  the  cutter  approaches  too 
closely  to  the  side  wall,  contacts  with 
the  latter  and  prevents  further  move- 

ment in  that  direction,  so  that  it  is  im- 
possible at  any  time  for  the  cutter  teeth 

to  strike  any  metal  at  the  ends  of  the 
castings.     The  bearing  surface  milled 
in    the    profiling    operation,    Fig.    3, 
is  not  one  continuous   plane  surface, 
but    consists    of    two    ribs     in     the 
form    of    an    arc,    which    cuts    down 
materially  what  would  otherwise  be  the  possible  surface 
of  contact  between   the  tops  of  the  type  bars  and  the 

under  surface  of  the  type-bar  plate.    This  is  pretty  well 
shown   in   Fig.   4,  where  the  finished  casting  with  the 

sheet-steel  type-bar  guide  attached  to  its  top   is  shown 
at  the  left,  also  one  of  the  formed-up  steel  guide  members 
by  itself.    The  operation  represented  by  Fig.  4  is  merely 
an  additional  refinement  in  the  process  of  manufacture 
of  this  part  of  the  typewriter,  which  is  well  worth  calling 
attention  to,  as  it  accomplishes  a  double  purpose.     It 

FIG.  3. ANOTHER  PROFILING   OPERATION 
ON   TYPE-BAR    PLATES 

FIG.  4.    TOOLS  FOR  A  PINAL  REFINEMENT  AND  TEST  IN  FINISHING  THE 
TYPE-BAR  PLATE 

in  the  feet  and  lightly  secured  to  the  surface  of  the 
bench  plate  by  the  two  cam-operated  clamps.  A  fine  or 
dead-smooth  file  that  is  perfectly  true  on  its  top  surface 
and  whose  bottom  surface  is  ground  to  fit  snug  upon  a 

taper  wedge  on  the  parallel  is  used  under  the  work. 
Any  minute  burr  on  the  comers  is  thus  removed  by 
passing  the  file  a  few  times  back  and  forth  under  the 
casting.  This  file  is  adju^^ted  dead  to  height  above  the 
bottom  of  the  taper  block,  on  which  it  is  mounted  by 
means  of  a  micrometer.     The  whole  apparatus  might  be 
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conisidered  a  filing  jig,  assuming  any  metal  were  left  to 
be  removed  by  the  filing  proeess.  As  a  matter  of  fact, 
such  is  not  the  case,  as  no  metal  whatsoever  is  left  with 
this  object  in  view.  It  is  merely  a  refinement  for 
brushing  ofi  the  edges  of  the  work  without  removing  a 
particle  of  fresh  metal  from  the  surface. 

After  the  filing  tool  has  been  sli])])ed  out  from  under 
the  casting,  the  limit  gage,  shown  at  the  left  on  the 
bench  plate,  is  slid  under  to  test  the  accuracy  of  the 
profiled  work.  There  is  a  small  fraction  of  a  thousandth 
difference  between  the  thickness  at  opposite  ends  of  this 

limit  gage,  which  is  of  course  on  the  *'no  and  go" 
principle,  it  being  the  intention  that  one  end  shall  just 
slide  under  the  casting  and  that  the  other  shall  not  enter 
at  all. 

As  the  type-bar  plate  comes  from  this  bench-jjlate  test 
block,  it  is  certain  that  it  will  assemble  properly  on  the 
top  plate  of  the  typewriter  and  allow  the  requisite  depth 
of  opening  for  the  type  bars  that  travel  underneath  it. 

A  MiEaiat^sre  Coimvej^OE*  Sctcw 
By  Samuel  (iAhax 

While  I  believe  that  many  of  your  readers  will  be  in- 
terested ill  the  manner  of  making  the  conveyor  screw, 

described  here,  I  am  submitting  this  article,  not  so  much 
for  the  purpose  of  showing  how  this  particular  screw  was 
made  as  for  the  purpose  of  hinting  at  how  a  lot  of  ordi- 

nary screw  cutting  could  be  done  more  economically  than 
by  the  usual  methods.  The  fixture  shown  is  simple  and 

crude,  made  in  a  hurry — but  the  idea  embodied  may  be 
elaborated  on.  It  can  be  made  withoirt  backlash,  and 
may  be  used  on  both  the  miller  and  the  grinder. 

The  screw  illustrated  in  Fig.  1  turns  inside  a  tube  con- 
nected with  a  hopper  and  is  used  to  convey  or  feed  a 

granular  substance.  It  formed  an  important  part  of  an 

inventor's  model  made  by  the  writer  at  the  shops  of  the 
E.  V.  Baillard  Co.,  Frankfort  St.,  New  York  City.  A 
good  idea  of  the  proportions  may  be  obtained  from  the 
rule  shown  with  it.  The  outside  diameter  is  j\  in.,  the 

root  diameter  ̂ '^  in.  and  the  pitch  three  threads  per  inch. 
Previously,  for  the  same  model,  I  had  cut  a  somewhat 

similar  though  larger  screw  on  the  lathe,  and  although  the 
completed  screw  was  satisfactory,  the  trouble  of  making 
it  was  such  that  I  did  not  care  to  repeat  the  ojieratioii. 
There  was  also  to  be  considered  the  possibility  of  still 

tcr  and  alioul  8  in.  long.  Through  the  center  of  this 
{liece  a  hole  was  drilled  and  bored  i^  in.  in  diameter  for 
about  ()  in.  of  its  length,  and  /%  in.  in  diameter  for  the 
remainder  of  the  length.  This  piece  was  then  squared  up 
on  the  bottom  and  sides  and  milled  down   on  the  to]) 

PIG.  3.     PO.^.ITION  OF  WORK  IN  MILLER 

until  part  of  the  top  of  the  hole  was  cut  away  as  indi- 
cated. 

The  part  B,  or  master  screw,  also  of  brass,  was  made  to 
fit  the  large  part  of  the  hole  in  A  and  was  a  little  longer 
than  the  depth  of  the  hole.  A  shallow  thread  of  about 

1.5-  or  30-deg.  included  angle  was  cut  on  this  piece  for  a 
distance  a  little  greater  than  the  length  of  the  screw  to 
be  milled.  A  hole  was  drilled  in  the  threaded  end  for 

the  shank  of  the  conveyor  screw.     A   piece  of  steel   (' 

PTG.  4.  THR  WORK,  PIXTURH  AND  CUTTER 

v.as  fitted  to  the  thread  in  B  and  then  soldered  onto  A 
as  shown.  This  served  as  a  nut  and  moves  the  master 
screw  in  or  out  of  A  when  it  is  turned. 

The  shank  of  the  i-(  icw  was  soldered  in  the  hole  in  the 

part  B.     The  holder  A  was  gripjicd  in  the  miller  vise, 

•**«^A>^Ar*«W*w^ 
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PIG.  1. A  MINIATURE  CONVEYOR 
SCREW 

FIG.  2.    THE  SCREW,  MASTER  SCREW,  GUIDE  AND  SINGLE 
HALF  THREAD  NUT 

another  and  longer  screw  being  needed.  I  therefore  de- 
f:ided  to  try  milling  the  threads.  The  vertical  spindle  at- 

tachment for  the  miller  was  not  available,  or  I  might 
possiblv  have  tried  another  way,  though  I  do  not  believe 
the  result  would  have  been  so  satisfactory. 

The  first  thing  started  on  was  the  part  A,  Fig.  2.    For 

this  I  took  a  piece  of  round  brass  about  1%  in.  in  diame- 

which  was  swivelcd  around  to  the  correct  angle  as  shown  in 
Fig.  .3.  The  cutter  used  was  a  side  milling  cutter  /^ 
in.  wide  and  about  3  in.  in  diameter.  An  enlarged 
view  is  .shown  in  Fig.  4.  The  cut  was  started  at  the 
shoulder,  or  the  end  ne.xt  the  master  screw  B.  the  work 

being  turned  by  a  dog  on  the  outer  end.  The  master 
screw  and  the  niilled  screw  were  removed  from  the  ma- 
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chine  after  each  cut,  and  the  bnrr  that  was  thrown  up  by 
the  milling  cutter  was  removed  with  a  file. 

None  of  the  difficulties  anticipated  on  account  of  the 
slenderness  of  the  work  were  experienced  in  the  milling 
operation  as  the  screw,  while  extremely  flexible,  was  able 
to  withstand  quite  a  surprising  torsional  strain.  The 
actual  milling  time  was  only  about  20  min.,  and  a  second 
screw  could  have  been  cut  in  less  than  half  that  time. 

Of  course  a  thread  with  straight  and  parallel  sides  can- 
not be  cut  with  a  milling  cutter  and  these  sides  were 

somewhat  undercut. 

The  holder  was  taken  from  the  miller  vise  and  placed 

in  a  vise — similarly  set  with  relation  to  the  grinding 
wheel — on  the  surface  grinder.  The  grinding  wheel  was 
not  dressed  with  parallel  sides  like  the  milling  cutter,  but 
was  made  with  a  slight  angle  on  each  side.  The  grinding 
was  done  on  a  Norton  No.  1  universal  tool  and  cutter 

grinder  because  with  this  machine  it  is  possible  to  turn 
the  table  and  slides  around  the  central  column  of  the 

machine  and  thus  dress  the  sides  of  the  emery  wheel  to 
the  required  angles.  The  grinding,  however,  in  this 
case  was  done  more  for  the  purpose  of  polishing  up 
the  screw  than  for  correcting  the  errors. 

TMs  Job? 

lime 

By  F.  p.  Terry 

The  illustration  herewith  shows  a  machining  job  we 
were  asked  to  undertake  recently,  and  as  my  price 
staggered  the  parties  interested  in  the  deal,  I  thought 

THE  PART  TO  BE  MACHINED 

it  worthy  of  being  passed  along,  hoping  that  someone 
may  have  a  better  way  of  doing  the  work  than  I  have, 
and  prove  me  at  fault. 

Ten  mild-steel  T-rails  were  to  be  supplied  5  ft.  6  in. 
long,  which  were  to  be  machined  all  over.  A  %-in.  slot 
7  in.  deep  was  to  be  cut  from  the  solid,  as  shown.  This 
was  required  to  be  within  the  limit  of  0.0015  in.,  as  were 
also  the  %-in.  side  walls.  The  %-in.  slot  was  to  have 
a  smooth  finish  and  be  perfectly  straight. 

I  intended  to  try  the  job  on  a  modern  high-speed 
planer.     WTiat  would  you  do? 

Si.mi.dl  Fixture  Camas 
By  W.  Burr  Bennett 

Aside  from  a  few  details  of  proportion  and  the  general 
arrangement  the  three  important  factors  involved  in  the 
design  of  eccentric  cams  for  jigs  and  fixtures  are  the  lift, 
or  rise,  the  angle  of  throw,  or  the  movement  of  the  cam, 
and  the  radius.  Usually  it  is  desirable  that  such  cams 
shall  not  slip  when  tightened  up;  hence  the  cam  should 
be  designed  with  a  friction  ̂ ngle,  or  angle  of  repose,  of 
about  10  deg.  Experience  has  shown  this  value  to  be 
good  practice.  Of  the  three  factors  mentioned  the  rise 
and  throw  are  always  known,  being  determined  by  the 

Z5'
 

50'
 

CO"       E5"      150"       r75°     200°  " 
Angle  of  Throw(X)in  Degrees 

CHART    FOR    JIG    AND    FIXTURE    CAM    DESIGN 

design  of  the  jig.  Therefore,  it  remains  to  find  a  radius 
such  that  the  cam  will  possess  an  angle  of  repose  of  10 
deg.  for  a  given  rise  and  angle  of  throw.    Let 

A  =  Rise  of  cam; 
B  =  Travel  of  cam ; 
C  =:  Circumference  of  cam; 
R  =  Radius  of  cam ; 

X  ̂ =  Angle  of  throw  of  cam. 
Then  in  a  10-deg.  triangle  where  A  is  the  opposite 

side  and  B  the  hypotenuse,  the  sin  10  deg.  ̂   -^,  or  B  =^ 
A  A 

sin  10  deg. ' 

C  = 

Also, 

Therefore, 

or 

0.17305 

360 

Now, 

5,  or  C  = 

/360\/      A      \ 

ZttR 

2-B  = 
Reducing, 

,,       329.9483J 

3(iO\/ 

0.17365/ 

R 329. 9483  J XR 

X        '  -329.9483 

The  accompanying  curve  is  based  on  the  foregoing  and 
will  be  found  very  handy  in  the  design  of  jig  and  fixture 
cams.  To  use  this  cune,  find  the  intersection  of  the  rise 

and  angle-of -throw  ordinatos;  the  first  diagonal  al>ove 
this  point  will  give  a  safe  value  for  a  radius. 
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SYNOPSIS — The  receiver  is  an  example  of  an 
extensive  series  of  machine  operations  on  one  piece 
which  would  he  hard  to  equal,  weight  for  weight, 
in  any  other  mechanical  part  manufactured  in 
quantity.  It  presents  many  interesting  milling 
and  profiling  operations  which  are  handled  in  jigs 
and  fixtures  that  represent  exceptionally  good  prac- 
tice. 

The  receiver,  which  is  probably  llie  most  complicated 

component  of  the  rifle,  judged  from  the  number  of  opera- 
tions performed  on  it,  is  a  drop  forging  weighing  4.75 

mandrel,  which  is  a  good  push  fit  through  the  hole,  is 
used  in  nearly  all  operations  on  the  receiver.  This  man- 

drel locates  the  forging  with  relation  to  the  bore,  and  the 
milled  surfaces  referred  to  are  forced  against  stops  by  a 
clamping  device.  As  will  be  seen  in  the  various  opera- 

tions, much  of  the  milling  is  done  in  pairs. 
It  will  also  be  noticed  that  many  formed  cutters  are 

used  in  this  connection,  some  of  them  being  built  up 
of  a  large  number  of  separate  milling  cutters.  Inter- 

locking cutters  have  been  found  much  more  satisfactory 
than  large,  solid  formed  cutters,  both  on  account  of  the 
replacement  costs  being  lower  and  because  they  are  more 
easily  ground.  In  this  connection  it  is  interesting  to 
observe  that  the  best  results  are  being  secured  by  grind- 

ing on  the  top  of  the  cutting  teeth  instead  of  on  their 

FIG.  245-A.    VIEWS  OP  RECEIVER  IN  VARIOUS  POSITIONS  AND  STAGES 

lb.  It  is  machined  until  only  0.98  lb.  remains.  It  is 
Class  C  steel,  l%xl%  rectangular,  in  multiples  of  15  in. 
Some  idea  of  this  transformation  can  be  had  from  Pig. 
24.5.  The  first  operation  is  to  bore  the  bolt  or  well  hole, 
and  this  forms  the  working  point  for  future  operations. 
After  the  bottom  and  left  side  are  milled,  they  are  also 
Used  as  working  points  in  connection  virith  the  bore.     A 

♦Copyright,  1916,  HiU  Publishing  Co. 

faces,  as  is  usual  with  formed  cutters.  Special  appli- 
ances for  grinding,  among  them  a  sort  of  pendulum  sup- 

port for  the  cutter,  make  this  less  difficult  than  might 
be  supposed.  One  of  these  devices  is  shown  in  Fig.  248, 

while  Fig.  247  shows  another  special  grinder  for  straight- 
faced  cutters  that  are  grooved  on  centers. 

In  order  to  give  some  idea  of  the  great  many  opera- 
tions necessary  on  the  receiver  three  views  are  given  in 
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Pig-.   245 — Views  from   vriou-:   nosi^'on;!.      Fi",-.    24(5 — Trinimine  the    forsins.       Fig     247 — Cutter    grinder.       Fig.    248 — Formed cutter  grinder.      Fig.    249 — Counttrboring   in   drilling   machine.    Fig.  250^MiIling  bottom  of  receiver 
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Fig.  252.  While  it  is  impossible  to  show  all  the  various 
cuts  in  this  way,  some  idea  of  the  problems  involved  in 
designing  the  holding  fixtures  and  cutters  for  this  work 
will  be  evident.  The  various  parts  of  the  receiver  are 

referred  to  by  consecutive  numbers,  the  operatioii  num- 
bers being  given  in  each  case  to  make  the  references  clear. 

After  completion  the  receiver  is  casehardened  and  when 
it  is  found  necessary,  owing  to  scale  having  formed,  is  sand 

blasted,  afterwards  being  browned.  There  are  four  measur- 
ing points  used  in  making  the  receiver:  First  comes  the 

bore  after  operation  3,  then  the  front  end  after  opera- 
tion 7%.     Following  operation  11  the  right  side  is  used 
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FIG.    251.      DET.A.ILS    AND    WORKING    LIMITS    OF  SPRINGFIELD   MODEL  1903   RIFLE   RECEIVER 

PIG.  252.    LIST  OP  IMPORTANT  OPERATIONS  ON  RECEIVER 
1.  Top  of  tang,  operations  1, 

25,  45,  45^4 
2.  Portion  of  well,  or  bolt 

hole,  not  cut  away,  oper- 
ations 2,  3,  6 

3.  Cocking  -  piece  groove, 
operations  49  and  51 

4.  Cutoff-spindle  hole,  oper- ation 26 
5.  Left  locking-lug  slot,  oper- 

ation   32 
6.  Right  locking -lug  slot, 

operation  33 
7.  Handle  seat,  operations  30 

and  35 
8.  Right  side,  operations  9 

and  11 
9.  Safety-lug  slot,  operations 

31  and  50 

10. 

oper- 

Cartridge-clip     slot. 
ations  34,  38  and  39 
Thumb    cut    oft,    operation 

37 Top    of    left    wall,    opera- tions 25  and  36 
Right    side,    operations    29 
and   35 
Front  shoulder,   operations 
29  and  35 
Upper  ramp,  operation  67 
Lower  ramp,  operation  66 
Gas-escape  hole,   operation 
24 

18.  Tenon,     operations     7     and 

7V4 

19.  Cutoff  lug,  front,  operation 
14 

11. 
12. 

13. 
14. 

15. 
16. 

17. 

20.  Cutoff  lug,  back,  operation 
15 

21.  Profiling  over  cutoff,  front, 
operation  15 

22.  Profiling  over  cutoff,  rear, 
operation  15 

23.  Ejector  -  pin     hole,    opera- tions FF  and  23 
24.  Groove      for     cutoff-spring 

spindle,   operation   47 
25.  Sear-pin   hole,   operation  24 
26.  Ejector  slot,   operation   54 
27.  Clearance  for  cutoft-spring 

spindle,   operation    47 
28.  Front      guard-screw     hole, 

operation  23 
29.  Rear     guard  -  screw     hole, 

operation  23 

30. 

31. 

32. 

33. 34. 

35. 

36. 

37. 

38. 

Magazine    opening,    opera- tions 71,  60,  61,  62,  63,  64 
Bolt-stop    pin    hole,    opera- tions 77  and  81 
Sear  slot,  operation   48 
Sear-nose    hole,    operations 
23  and  59 
Profiling    on    side    of    tang, 
right,   operation   21 
Profiling    on    side    of    tang, 
left,   operation   22 
Safety-lug    slot,    operation 
52 
Thread   to  fit  barrel,   oper- ation  18 
Recoil    lug,    operations     8, 
10,  71 
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OPERATIONS    ON    THE    SPRINGFIELD    RIFLE    RECEIVER 

A-1  Blocking  troiii  twin  billets 
A-2  Blocking  from  twin  billets 
B  Drop-forging  and  hot  trimming 

B-1  Pickling 
C  Drop-£orging   to   finish   and   annealing 

C-1  Pickling 
1  Milling  front  and  rear  ends  and  top  of  tang 
2  Drilling   well 
3  Reaming  -well 
4  Counterboring  well  in  drill  press 
6  Reaming  well  to  finish 
7  Hollow    milling   front   end 

"%  Clamp  milling  tenon,  front  end 7%  Face   milling   front  end 
9  Milling  right  side,  rough 
8  Milling  bottom,  roughing 
10  Milling  bottom  to  finish 
11  Milling  right  side  to  finish 
AA  Removing  burrs  left  by  operation  11 
13  Milling  left  side  to  finish 
BB  Removing  burrs  left   by  operation   13 
14  Milling  left  side,  front  end 
15  Milling  left  side  over  cutoff-spindle  hole 
CC  Removing  burrs  left  by  operation   14 
17  Marking  for  barrel 
16  Hand  milling  for  end  of  thread 
18  Thread  milling 
19  Milling  top  to  finish 
20  Milling  under  side  of  tang 
21  Profiling  under  side  of  tang,  right 
DD  Removing  burrs  left  by  operation   21 
22  Profiling  under  side  of  tang,  left 
EE  Removing  burrs  left  by   operation    22 
FF  Hand  milling  to  remove  stock  for  operation  23 
23  Drilling     guard-screw,     ejector-pin     and     sear-nose 

holes  and  two  holes  rear  of  magazine 
24  Drilling    sear-joint    pin    hole,    clearance    and    gas- 

escape  hole 
GG  Removing  burrs  left  by  operations  23  and  24 
25  Milling  top  of  tang  and  overwell  to  remove  slock 
HH  Removing  burrs  left  by  operation   25,  hand  milling, 

reaming  and  filing 
26  Drilling    and    reaming    cutoff    hole    and    bottoming hole 
27  Milling  for  cutoff 
2S  Drilling     for     cutoff,     reaming     and     counterboring 

sear-Joint  pin  hole 
29  Milling  to  remove  stock,   right  side 
30  Milling  handle  seat,  roughing 
31  Milling  rear  of  safety-lug  slot 

II  Removing     burrs     left     by     operations     29     and     30 
(reamer) 

32  Shaving  left  locking-lug  slot 
33  Shaving  right  locking-lug  slot 
34  Milling  clip  slot,  roughing 
45  Milling  tang 
45 1^  Hand  milling  to  match  top  of  tang 
35  Profiling  top  of  right  wall,  tront  and  rear  shoulders 

and  handle  seat  to  finish 
JJ  Removing  burrs  left  by  operation  35    (reamer) 

36  Profiling  top   of   left  wall 
37  Profiling  thumb  cut  over  left  wall 
38  Shaving  clip  slot 
39  Milling  corners  of  clip  slot 
40  Drilling  hole  at  front  end  of  ejector  slot 
43  Profiling  for  cutoff  thumb  piece 
41  Hand  milling  top  and  bottom  of  cutoff  cavity   (oper- 

ation  42  combined  with  this) 
44  Hand  milling  to  remove  burrs  in  cutoff  thumb-piece cavity 

44  ̂ ^  Milling  front  and  rear  of  cutoff  cavity 
49'/4-79  Hand    milling    to    remove    stock    rear    of   safety-lug 

slot;   rounding  corner  over  clip  slot 
46  Drilling  two  holes  for  cutoff-spring  spindle 
47  Profiling  groove  for  cutoff-spring  spindle 
48  Milling  sear  slot 
49  Milling  cooking-piece   groove 
50  Profiling  rear  of  safety-lug  slot 
51  Profiling  cocking-piece  groove 
52  Shaving  safety-lug  slot 
53  Shaving  front  locking-lug  slot 
54  Shaving  ejector  slot 
55  Profiling  bullet  clearance 
56  Milling  end  of  tang 
57  Hand  milling  safety-lug  cam 
58  Hand  milling  extractor  cam 
KK  Removing  burrs  left  by  operations  48,   49  and  56 
59  Shaving  sear-nose  slot 
71  Milling  rear  end  of  magazine  to  length  aiid  rear  of 

recoil  lug 
69  Profiling  front  end  of  recoil  lug 
60  Milling  through  magazine  rear  end 
61  Milling  through   magazine   front  end 
62  Milling  through  magazine  from  rear  to  front 
LL  Removing  burrs  left  by  operation    71 
63  Profiling  mouth  of  magazine 
64  Profiling  magazine   to  (inish 
MM  Removing  burrs  left  by  operation   64    (reamer) 

64'A-65  Profiling  bevel   front-end   wall   of  magazine;   profil- 
ing rear  corners  of  magazine 

66  Profiling  lower  ramp 
NN  Removing  burrs  left  by  operation  64V4-65 
68  Counterboring  for  ejector  pin  and  rear  guard  screw; 

milling  tor  front  end  of  guard 
67  Profiling  upper  ramp 
70  Shaving  rear  end  of  magazine 
OO  Removing  burrs  left  by  operation  70   (reamer) 
73  Milling  right  side  of  rear  locking-lug  seat  to  finish 
74  Milling  right  side  of  front  locking  lug  to  finish 

75-76  Profiling  bolt-stop  cavity,  first  and  second  cut 
77-81  Drilling  and  counterboring  for  bolt-stop  pin 
PP  Removing  burrs  left  by  operations  73,  74,  77 
78  Hand  milling  cutoff-spring  spindle  notch 
82  Seating  front  end  and  reaming  sear-pin  hole 
82'/4  Drilling  three  holes  for  telescope-sight  bracket 

95-95 1,4  Shaving   for   extractor   cam    on   bolt;    shaving   cam, front  end 
95%  Removing  burrs 

83 

84 

85 

93 

86 

87 

96 88 

89 
90 
91 

91-A 

94% 

92 

Special 
Special 

Polishing  circle,  front  end,  for  stamping; 
Reaming   and   countersinking   cutoff   spindle,    joint- 
pin,  ejector-pin  and  gas  holes 
Stamping   "U.S.,   Springfield   Armory,   Model    1903" 
Tapping  guard-screw  holes 
Rotary  filing  cutoff-spring  spindle  groove  ■ 
Rotary  filing  under  side  tang  under  thumb  cut  and 
matching  and  cornering  rear  end  of  front  circle 
Filing   top   of   right   wall,   matching   upper   side   of 
tang   for  polishing  and   cornering  lug  right  side  of front  end 

Stamping  serial  number 
Polishing   all    outer    surfaces    visible    in    assembled 

arm Filing,  general  cornering Casehardening 
Sand   blasting 
Polishing  well 
Assembling   with   bolt   stop 
Drill  three  holes  for  telescope-sight  bracket 
Tapping  three  holes  for  telescope-sight  bracket 
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FIG.  255 

0P1!;HATI0N  A-1.      BLOCKING  FROM  TWIN  BILLETS 

Transformation — Fig.  253-A.  Number  of  Operators — One 
forger  and  one  helper.  Description  of  Operation — Blocking 
from  twin  billets;  dies  held  in  drop  by  taper  key.  Appa- 

ratus and  Equipment  Used — Billings  &  Spencer  1,200-lb.  drop 
hammer.     Gages — None.     Production — 70  per  hr. 

OPERATION   A-2. BLOCKING    FROM   TWIN   BILLETS 

253-B.      Number    of    Operators — One Transformation — Fig, 
forger  and  one  helper.  Description  of  Operation — Blocking 
from  twin  billets;  dies  held  in  drop  by  taper  key;  breaks 
down  billet  in  center  readv  for  rough  forging,  operation  A-1, 
Apparatus  and  Equipment  Used — Billings  &  Spencer  1,200-lb. 
drop  hammer.     Gages — None.     Production — 100  per  hr. 

OPERATION  B.  DROP  FORGING  AND  HOT  TRIMMING 

Transformation — Fig.  254.  Number  of  Operators — One  man 
and  one  helper.  Description  of  Operation — Drop  dies  held  by 
taper  key;  trimming  dies  held  in  shoe  by  setscrews:  work  held 
by  tongs.  Apparatus  and  Equipment  Used — Drop  hammer,  Bill- 

ings &  Spencer,  1,200  lb.;  trimming  press,  T.  F.  Taft.  Worcester. 
Mass.,  10-in.  stroke.     Gages — None.     Production — 45  per  hr. 

OPERATION    B-1.      PICKLING 

Number  of  Operators — One.  Description  of  Operation — 
Pickling  scale  of  receiver  after  drop  forging.  Apparatus  and 
Equipment  Used — Wooden  tanks,  wire  baskets  and  chain 
hoists;  pickle  is  1  part  suliihuric  acid  to  9  parts  water.  Pro- 

duction— 800  per  hr.     Note — Time  required,  15  to  20  min. 
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ill  connection  with  the  other  two  points^,  both  in  locating 
and  gaging.  This  rigiit  side  remains  flat  and  square 
with  the  bottom  until  operation  74,  when  the  flat  por- 

tions surrounding  the  barrel  of  the  receiver  are  milled 

to  the  proper  radius.  After  this,  all  measurements  from 
the  side  are  taken  from  the  narrow  flat  surface  that  ex- 

tends along  the  entire  right  side  beside  the  magazine 
opening.     Bearing  in  mind  that  the  front  and  rear  end 

^ l!iL!LJL!ltj^'  n  t^  R  R  P  nil- h^ 

FIG.E65 
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OPERATION  C. DROP  FORGING  TO  FINISH  AND  AN- 
NEALING 

Number  of  Operators — One.  Description  of  Operation — 
Hammering  blocl<  to  finish  shape.  Apparatus  and  Equipment 
Used — 1,200-lb.  HilUngs  &  Spencer  drop  hammer.  Production 
— 47  per  hr.  Note — A  suboperation  C-1  is  to  pickle  again  to 
remove  scale,  less  time  being  necessary  than  in  operation 
B-1. 

OPERATION  D.    TUIM.MING 

Transformation — Same  as  Fig.  254.  Machine  Used — Perkins 
back-geared  press.  Number  of  Operators  per  Machine — One. 
Punches  and  Punch  Holders — Punch  is  a  solid  bloclt  with 
square  shank,  which  fits  clapper-box  die,  held  in  shoe  by  sct- 
screw.s.  Fig.  255.  Average  Life  of  Punches — 20,000  pieces. 
Lubricant — None.      Gages — None.      Production — 350    per    hr. 

OPERATION  1.  MILLING  FRONT  AND  REAR  ENDS  AND 
TOI'  OF  TANG 

Transformation — Fig.  256.  Machine  Used — Pratt  &  Whit- 
ney Lincoln  type  miller.  No.  2.  Number  of  Machines  per 

Operator — Two.  Work-Holiling  Devices — Work  held  in  vise 
with  grooved  jaws.  Fig.  257.  Tool-Holding  Devices — Specipl 
arbor.  Cutting  Tools — Three  side-cutting  mills,  Figs.  258 
and   259,   6   in.,    7   in.,   4    in.      Cut   Data — 60    r.p.m.,    >^-i.i.    feed. 

Coolant — Compound,  >/i-in.  stream.  Average  Life  of  Tool  Be- 
tween Grlndings — 1,000  pieces.  Gages — Length,  Fig.  260.  Pro- 

duction— 30  per  hr.,  one  machine.  Note — Receivers  are  handled 
in  boxes  of  20  each,  a  compartment  being  provided  for  each 
piece. 

OPERATION   2.      DRILLING   WELL  HOLE  OR  BORE 

Transformation — Fig.  261.  Machine  Used — Pratt  &  Whit- 
ney, similar  to  gun-barrel  drilling  machine.  Number  of  Ma- 

chines per  Operator — 14.  Work-Holding  Devices— Special  fix- 
ture, closed,  Fig.  262,  and  open.  Fig.  263.  Tool-Holding  De- 

vices— Tool  or  drill  held  in  carriage  by  setscrew.  Cutting 
Tools — Barrel  drill,  size  0.695,  Fig.  264.  Number  of  Cut.s — One. 
Cut  Data — Receiver  runs  1,500  r.p.m.;  feed,  ft  in.  per  min. 
Coolant — Triumph  cutting  oil,  under  pressure  from  small 
pump  on  lathe.     Production — 25  min.  per  machine. 

OPERATION  3.      REAMING  WELL 

Transformation — Same  as  Fig.  261.  Machine  Used — Ames 
Manufacturing  Co.  reaming  machine.  Number  of  Operators 
per  Machine — One.  Work-holding  Devices — Work  held  on 
block  by  screw  clamp.  Fig.  265.  Tool-Holding  Devices — 
Reamer  held  in  collet  Ijy  setscrew.  Cutting  Tools — Reamer 
and  facing  tool,  Fig.  266.  Number  of  Cuts — One.  Cut  Data — 
70  r.p.m.;  feed,  10  in.  per  min.  Coolant — Triumph  cutting  oil, 
^-in.  stream.  Average  Life  of  Tool  Hetween  Grlndings — 100 
pieces.     Gages — Plug,   F'g.   267.     Production — -30  per  hr. 
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OPERATION  4  COUNTERBORING  WELL  IN  DRILL  PRESS 
Transformation — Fig.  268.  Machine  Used — Ames  Manufact- 

uring Co.  vertical  machine.  Number  of  Operators  per  Ma- 
chine— One.  Work-Holding  Devices — Work  held  In  stand  fix- 
ture by  straps.  Fig.  269.  Tool-Holding  Devices — Taper  shank 

in  spindle.  Cutting  Tools — 1-in,  counterbore  with  pilot,  run- 
ning 1,'s  in.  deep,  Fig.  270.  Number  of  Cuts — One.  Cut  Data 

— 120  r.p.m. ;  feed,  %  in.;  weight  feed.  Coolant — Cutting  oil, 
H-in.  stream.  Average  Life  of  Tool  Between  Grindings — 300 
pieces.     Gages — Plug.  Fig.  271.     Production — 35  per  hr. 

OPERATION    6.     REAMING    WELL   HOLE    TO    FINISH 

Transformation — Same  as  Fig.  261.  Machine  Used — Ames 
Manufacturing  Co.  reaming  machine.  Number  of  Machines 
per  Operator — Two.  Work-Holding  Devices — Same  as  Fig.  265. 
Tool-Holding  Devices — Reamer  held  in  chuck  by  setscrew. 
Cutting  Tools — 1  "scrape"  reamer,  size  0.699  in..  Fig.  272. 
Cut  Data — 70  r.p.m.;  feed,  10  in.  Coolant — Cutting  oil.  'A- 
in.  stream.  Average  Life  of  Tool  Between  Grindings — 1,000 
pieces.  Gages — Plug,  Fig.  273.  Production- — 4  0  per  hr.  for two  machines. 

OPERATION   7.      HOLLOW   MILLING   FRONT  END 

Transformation — Fig.  274.  Machine  Used — Upright  drill- 
ing machine  made  in  arsenal;  18  in.  Number  of  Operators  per 

Machine — One,  Work-Holding  Devices — Work  held  in  stand 
fixture,  same  as  Figs.  249  and  269.  Tool-Holding  Devices — 
Hollow  mill,  taper  shank.  Cutting  Tools — ^Hol'ow  mill,  1U 
with  pilot,  Fig.  275;  oil  feeds  into  cup  A  at  top  of  mill  and 
runs  down  to  cutting  edge.  Number  of  Cuts — One.  Cut  Data 
• — Speed,  75  r.p.m.;  hand  feed.  Coolant — Cutting  oil,  V*-in. 
stream.  Average  Life  of  Tool  Between  Grindings — UOOO 
pieces.    Gage:; — Depth,  Fig.  276.    Production — 30  per  hr. 

OPERATION  7%.     CLAMP  MILLING  TENON,  FRONT  END 

Transformation — Fig.  277.  Machine  Used — Machine  made 
in  shops.  Number  of  Operators  per  Machine — One.  Work- 
Holding  Devices — Work  held  on  mandrel,  using  tang  for  turn- 

|<-— -.-   4.162'— 
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ing.  Fig.  278.  Tool-Holding  Devices — Tool  held  in  block,  set- 
screw  on  side  and  top.  Cutting  TooLs — Special  forming  shav- 

ing cutter.  Fig.  279.  Number  of  Cuts — One.  Cut  Data — Speed. 
70  r.p.m.;  hand  feed.  Coolant — Cutting  oil,  %-in.  stream. 
Average  Life  of  Tool  Between  Grindings — 2,000  to  3,000  pieces. 
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Cut  15  Teeth  R.h. 

Gapes — Snap,  size  1.305.  Fig.  280.  Production — 30  pef  hr. 
Note — The  hole  forms  the  working  point  until  after  opera- 

tion y,  then  l>ecoiiieo  ii  honling  poiiiL,  working  points  be- 
ing   transferred    to    sides    and    Ijottonj. 

OPERATION    7%.      FACH    MILLING    FRONT    END 

Machine  Used — Machine  built  in  shop.s.  Number  of  Oper- 
ators per  Machine — One.  Work-Holding  Devices — Work  held 

in  hands,  Fig.  280-A.  Tool-Holding  Devices — Taper  shank  for 
driving  face  mill.  Cutting  Tools — Cutter,  taper  shank;  end 
mill  with  pilot,  1^  in.  in  diameter.  Number  of  Cuts — One. 
Cut  Data — Speed,  100  r.p.m.  Coolant — Cutting  oil  put  on  with 
brush.  Average  Life  of  Tool  Between  Grindings — 15,000  to 
20,000  pieces.  Gages — None.  Production — 175  per  hr.  Note — 
This  simply  burrs  end  after  No.   7'^   cut. 

OPERATION    9.     MILLING    RIGHT    SIDE,    ROUGH 

Transformation — Fig.  281.  Machine  Used — Pratt  &  Whit- 
ney Lincoln  type,  Fig.  282.  Number  of  Operators  per  Ma- 
chine— (^^>ne.  Woi'k-Holding  Devices — Work  elami>ed  to  blocli, 

using  mandrel  a.i  a  working  point.  Tool-Holding  Devices — 
Cjjtter.s  held  on  arbor.  Cutting  Tools — Milling  cutters.  Fig. 
283.  Cut  Data — Speed,  50  r.p.m.;  %-in.  feed.  Coolant — Com- 

pound, Average  I-ife  of  Tool  lietween  Grindings — 2,000  pieces. 
Gages — Stand,  Fig.  284;  A,  height;  B,  width  of  right  side;  C, 
mandrel  that  holds  receiver  in  D  to  gage  side  and  bottom. 
Production — 20  per  hr.  Note — In  this  and  many  work-hold- 

ing fixtures  that  follow,  the  mandrel  in  the  receiver  is  located 
on  adjustable  stops  A,  the  work  clamped  by  jaws  B,  Fig.  282. 

FIG.  260  A 

(if  tlie  rciciver  on  the  riglit  side  remain  flat  until  opera- 
tion 74  makes  clear  many  of  the  gaging  operations  which 

might  otiierwi.'^e  be  more  or  less  confusing. 
In  following  the  description  of  the  operations  on  the 

receiver,  the  reader  will  be  aided  by  referring  back  to 
Fig.  252,  which  shows  the  principal  cuts  by  number. 

This  illustration,  in  connection  with  the  "transforina- 
ti(jn  diagram"  given  for  each  change  of  shape  iu  thi 
l)iecc,  should  make  clear  what   is  being  done. 

There  is  another  special  operation  on  rifles  for  target 

practice — tapping  the  holes  for  the  telescope-sight  brack- 
et, after  the  drilling  of  operation  831/^.  This,  as  in  the 

case  of  82%,  is  done  for  sharpshooters'  rifles  only. 



820 AMERICAN     MACHINIST Vol.  45,  No.  I'j 

OPERATION  8.  MILLING  RECEIVER  BOTTOM,  ROUGHING 
Transformation — Fig.  285.  Maciiine  Used — Pratt  &■  Whit- 

ney Lincoln  type,  belt  drive.  Number  of  Machines  per  Oper- 
ator— Two.  Work-Holding  Devices — Work  held  in  formed 

vise   Jaws,   Fig.   286.     Tco!-Holding   Devices — Cutters   held   on 

288;  A,  profile  and  height  of  tang  from  bottom;  B,  height  of 
bottom;  C,  top  of  well  to  bottom  of  tang;  D,  same  as  in  pre- 

vious operation.     Production — 20  per  hr.  per  machine. 
OPERATION  10.  MILLING  BOTTOM  TO  FINISH 

Transformation — See  Fig.  2S5.  Machine  Used — Pratt  & 
Whitney  Lincoln  type  belt-drive  miller.  Number  of  Operators 
per  Machine — One.  Work-Holding  Devices — In  vise  with 
formed  vise  Jaws  (see  Fig.  286).  Tool-Holding  Devices — 
Standard   screw  arbor.    Cutting  Tools — Gang  of  form   cutters, 
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FIQ.288D STEEL  (Morten) 

FIG.  288  B 

OPERATION  8 

J7S"-   >4*   /*».-. J/J-.  ̂  
STCCL  (Warden) FIG.  2885 

arbor.       Cutting      Tools— Gang-mill     form     cutters,      Fig.     287.  Fig.   289.      Number  of  Cuts — One.      Cut   Data — 50   r.p.m.;    H-in. 
Number  of  Cuts — One.     Cut  Data — Speed,  50  r.p.m  ;  feed,   %  in.  feed  per  minute.     Coolant — Cutting  oil.  drop  at  a  time.     Aver- 
per  mm.     Coolant — Compound,   three    14 -in.   streams.      Average  age    Life    of   Tool    Between    Grindlngs — 2.000    pieces.      Gages — 
Life   of   Tool    Between    Grindings — 2,000    pieces.      Gages — Fig.  Form,   Fig.   290.     Production — 20   pieces   Der   br. 
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TSue  Specialist 
By  p.  B.  Jacobs 

The  all-round  machinist  who  learned  the  trade  some 
25  or  more  years  ago  is  inclined  to  look  with  contempt 
upon  the  operator  of  a  machine  as  a  sort  of  unfinished 
mechanic  whose  knowledge  of  the  craft  does  not  amount 
to  much.  There  are  two  sides  to  the  question,  however, 
and  from  my  personal  observation  in  many  hundred  up- 
todate  shops  I  am  inclined  to  believe  that  there  are  many 
logical  factors  in  favor  of  the  man  who  becomes  a 
specialist. 

The  modern  manufacturing  plant — the  automobile  fac- 
tory, for  example — is  conducted  on  far  more  efficient 

lines  than  the  average  machine  shop  of  my  younger  days, 
and  this  efficiency  is  due  mainly  to  the  fact  that  we  are 
teaching  men  to  do  one  tiling  at  a  time  and  to  do  that 
one  thing  as  economically  as  possible. 

It  does  not  take  much  of  an  efficiency  expert  to  see 
where  we  wasted  valuable  time  in  manufacturing  proc- 

STEEL ,  HARDEN       ̂ ^' 

FIG.290C 

^:^^- 

OPERATION     10 

esses  of  other  days.  We  used  to  cut  gears  on  the  miller, 
getting  our  spacing  by  means  of  the  dividing  head, 
wherein  it  was  always  possible  to  spoil  a  gear  by  making 
a  slight  mistake  in  spacing.  We  now  use  an  automatic 
gear-hobbing  or  generating  machine.  At  one  time  we 
were  content  to  make  such  parts  as  rings,  collars,  studs 

and  other  comparatively  small  turned  parts  on  the  en- 
gine lathe.  Now  we  prefer  the  manufacturing  automatic 

that  practically  runs  itself.  Again,  the  modern  cylin- 
drical grinder  has  replaced  the  lathe  for  finishing  such 

parts  as  spindles,  shafts,  etc.,  while  the  high-powered 
surface  grinder  has  superseded  the  shaper  and  miller  for 
many  plain  finishing  operations. 

Anyone  who  considers  this  vast  array  of  modern  ma- 
chine tools  will  readily  admit  that  it  would  be  a  waste 

of  time  to  employ  all-round  machinists  to  operate  them, 
because  all-round  men  are  of  more  value  on  other  kinds 

of  work — repair  and  experimental  work,  for  instance. 
Thus  the  operator  has  been  the  natural  outcome.  Again, 
operators  are  easier  to  train.    It  takes  about  eight  years  of 
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close  application  and  stiulv,  to  say  'lothing  of  extensive 
traveling  in  different  localities,  to  make  an  all-round 
machinist,  whereas  an  operator  for  a  specific  machine  can 
be  trained  in  a  year,  often  in  one  shop. 

Another  factor  in  favor  of  becoming  an  operator  is  that 
tliis  class  of  help  makes  high  wages,  from  $30  to  $50  per 
week  being  a  common  occurrence  in  automobile  factories. 

Perhaps  there  are  all-round  machinists  who  are  equally 
paid,  but  as  yet  I  have  failed  to  meet  any.  ̂ ^lly  tliose 

specialists  are  able  to  turn  a  few  months'  or  possiljly 
two  years'  training  to  so  good  an  ac- 

count is  a  difficult  question  to  answer. 
They  have  no  union  back  of  them;  in- 

deed they  make  liotter  money  than  the 
union  machinist  speculates  on  in  his 
wildest  dreams.  Perhaps  it  is  because 
they  work  under  premium  and  l)onus 
systems,  factors  that  tlie  strict  union 
man  will  not  sanction.  AVhile  on  the 

subject  of  high  wages  for  specialists  I 
recall  an  incident  tliat  Iiappened  in  a 
large  automobile  factory  in  the  ]\Iiddle 
West  about  a  year  ago.  Most  of  the 

help  was  on  piecework,  and  the  manage- 
ment was  confronted  witli  tlie  problem 

of  getting  extra  production  and  get- 
ting it  quick.  After  careful  considera- 
tion among  the  various  department 

lieads  the  men  were  called  together  and 
instructed  to  make  all  they  possibly 
could,  with  the  solemn  promise  tliat 
their  rates  would  not  l)e  cut.  The  firm 

got  the  extra  production  and  for  many 
months  tlie  operators  made  from  $50  to 
$100  per  week.  Very  few  of  us 
work  because  we  like  to;  and  if  the 

young  man  of  today  can  l)ecome  pro- 
ficient in  a  short  time  at  a  calling 

that  nets  comparatively  high  wages,,  it 
certainly  looks  logical  to  become  a 
specialist.  Running  a  manufacturing 
automatic,  a  cylindrical  grinder,  a 

high-powered  engine  lathe  or  a  heavy- 
duty  miller  may  not  be  the  most  noble 
calling  in  the  world,  but  it  certainly 

is  highly  paid — in  the  automobile  in- 
dustry at  least.  As  the  average  man  of 

today  is  out  for  money  more  than 
glory,  we  cannot  blame  him  for  choosing  work  that  ])ays 

well.  Clean  hands,  a  white  collar  and  a  "soft  job"  are 
all  very  well  in  their  way;  but  in  the  long  run  money 
talks,  so  perhaps  the  specialist  is  right  after  all. 

[*'. 

A  DotuiMe-Actaim^  Ftuiiaclhi  sisad  Die 
By  F.  C.  Maso.\ 

The  dies  shown  illustrate  a  principle  in  die  making 
which  can  be  used  to  advantage  in  many  instances.  The 
principle  is  first  to  perforate  and  blank  in  the  usual  man- 

ner. The  blank,  instead  of  dropping  through  the  blank- 
ing die,  is  then  forced  back  into  the  stock  that  it  was  cut 

from,  and  the  strip  acts  as  a  carrier  for  the  next  ojiera- 
tion. 

In  the  illustration  is  shown  a  top  view  of  the  die 

«-ith  the  strippers  off.    A  are  the  perforations,  B  is  the 

blanking  die  and  C  the  knock-back  into  the  strip.  This 
knock-back  is  actuated  by  a  simple  form  of  rul)ber 

spring  pad. 
The  blank  is  then  carried  along  to  the  forming  punches 

D,  which  push  it  from  the  strip  down  to  the  forming 
dies  E,  and  the  operation  is  completed.  In  the  tool 
these  dies  are  a  slip  fit  in  the  die  shoe  and  are  actuated 
in  an  upward  direction  by  the  knockout  G. 

This  knockout  does  not  raise  the  dies  over  -^  in.  It  is 
hit  on  the  up  stroke  by  an  arm  (not  shown)  whicJi  is  con- 

DOUBLE-ACTING  PUNCH  AND  DIE 

nected  to  the  press  ram,  causing  a  good  jar  to  be  imparted. 

'J'he  press  is  worked  inclined,  and  the  finished  pieces 
are  readily  discharged  from  the  die  by  the  upward  jar. 
Where  this  type  of  die  can  be  used  in  connection  with  a 
roll  feed,  the  production  is  very  rapid  on  small  work 
such  as  shown,  the  press  running  as  high  as  240  r.p.m.. 
cutting  two  at  a  time. 

A  .Method  of  Protecdiiic  Iron  by  KnanielftiK  is  described  in 
'-he  "Foundry  Journal,"  as  follows:  The  metal  is  first  pickled 
in  hydrochloric  acid  to  free  it  from  foundry  scale,  then  washed 
thoroughly  and  dried.  The  first  coating  applied  is  composed 
of  34  parts  silica.  2  parts  soda,  and  15  parts  borax,  mixed  in 
water.  The  metal  thus  coated  is  exposed  for  10  to  15  min. 
in  a  dull-red-hot  retort.  A  second  coating  is  then  applied, 
consisting  of  34  parts  feldspar,  19  silica.  24  borax.  16  oxide 
of  tin,  4  fluorspar,  9  soda  and  3  saltpeter.  This  mixture  is 
.Irsf  melted  in  a  crucible,  then  ground  to  a  fine  paste  in  .•» 
little  water  and  applied  with  a  bru--h.  The  coated  piece  is 
then  again  subjected  to  white  heat  in  a  muffle. 



November  9,   19 IG AMERICAN     MACHINIST 

823 
iHiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiniiiiiNiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiw 

LeHters  fromm  Prs\cili€8\Il  Menu 
iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiim 

We  had  been  bothered  by  the  pin  on  the  casting  shrink- 
ing off  or  sliowing  a  shrink  crack,  which  made  the  casting 

useless.  We  tried  out  several  ways  of  gating  the  pat- 
terns to  overcome  the  shrink,  but  without  success. 

I  devised  the  scheme  of  making  the  core  with  a  %-in. 
iron  ball  on  the  top  of  the  core,  which  acted  as  a  chill 

K--
 PREVENTING  SHRINKAGE  CRACKS 

and  prevented  the  pin  from  shrinking.  This  is  accom- 
plished without  any  additional  expense  in  making  the 

core.  A  small  round  depression  was  made  in  the  bot- 
tom of  the  core  box,  which  was  concave;  the  l)all  readily 

dropped  into  place,  and  the  core  was  made  in  the  reg- 
ular way.  A.  E.  Holaday. 

Naugatuek,  Conn. 
m 

Does  a  Pistoira  Stop  at  Reverssxl? 

Here  is  an  interesting  question  about  which  a  con- 
troversy has  arisen  in  connection  with  recent  litigation. 

Put  into  its  simplest  form  the  question  is,  Does  the  piston 
of  a  steam  engine  stop  when  its  direction  is  reversed? 

Tliis  is  assuming  that  there  is  no  lost  motion  in  the 

parts. 
Strange  as  it  may  seem,  engineers,  attorneys  and  ex- 

aminers in  the  Patent  Office  disagree  on  the  question. 
T  maintain  that  it  docs  not  stop,  but  that  the  motion 
is  continuous,  and  T  would  be  interested  if  some  reader 

of  the  American  Machinist  can  prove  that  I  am  wrong. 

To  stop  means  to  produce  a  state  of  rest.  In  other 
words,  then,  if  the  piston  stops  it  must  rest.     Then,  how 

long  does  it  rest?  Tlie  curve  of  a  piston's  motion,  pro- 
vided tlie  connecting-rod  were  of  infinite  length,  would 

be  true  harmonic.  According  to  one  authority,  "A  har- 
monic motion  may  be  defined  as  the  motion  executed 

by  the  foot  of  a  perpendicular  let  fall  on  the  diameter 

of  a  circle  from  a  point  moving  with  uniform  velocity 

alon'x  the  circumference." 
It  is  unnecessary  to  reproduce  here  a  harmonic  curve, 

because  it  is  one  with  which  we  are  all  familiar.  We 

know  that  no  portion  of  this  curve  contains  any  part  of 
a  straight  lino.  Now  if  there  were  a  rest  at  each  end 

of  the  stroke,  there  would  be  two  flat  portions  at  each 
extreme  of  the  travel,  parallel  with  the  base  line.  One 

flatly  contradicts  the  other. 
One  man  argued  that  there  was  a  point  wliere  there 

would  be  no  motion.  ^Vhat  becomes  of  this  argument 
when  we  know  that  a  point  has  no  magnitude? 

Finally,  if  the  piston  stopped  even  for  an  infinitesimal- 
ly  small  fraction  of  a  second,  would  not  the  flywheel  to 
which  it  is  connected  stop  also? 

To  controvert  the  theory  that  the  flywheel  stops,  we 
find  in  the  definition  quoted  that  the  point  executing  the 
liarmonic  motion  must  move  with  uniform  velocity.  How 

can  the  flywheel  stop  twice  in  one  revolution  and  yet 

have  any  point  in  its  circumference  move  with  uniform 
velocity  ?  The  motion  of  the  piston  is  just  as  continuous 
as  that  of  the  flywheel.  William  C.  Glass. 

Woonsocket,  R.  I. 

Actuite>=Aia^Se  Atttes-clhsinveinit  for 
Fs'ota'factloir'  IHI< 

The  protractor  head  that  comes  with  machinists'  com- 
bination squares  is  accurate  enough  for  a  great  deal  of 

the  angular  work  about  the  shop,  but  its  usefulness  is 

-"{f 
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THE  PROTRACTOR  ATTACHMENT 

impaired  by  the  fact  that  it  is  impossible  to  test  angles 
of  less  than  20  deg.  with  it.  To  overcome  this  difficulty 

I  have  made  an  acute-angle  attachment,  as  shown  here- 
with.   For  this  purpose  I  used  the  regular  6-in.  thin  stee! 
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square.  This  square  has  graduations  on  both  sides,  is 
of  the  same  width  and  thickness  as  the  regular  12-in. 
scale  and  is  soft,  so  it  was  an  easy  matter  to  mill  the 
two  grooves  shown  at  A,  which  fit  the  clamp  screw  on 
the  protractor  head. 

In  addition  to  other  uses  that  will  readily  suggest 
themselves  to  the  reader,  I  find  that  this  rig  makes  a 
handy  gage  for  testing  tapers  when  turning  or  grinding. 

Greenfield,  Mass.  H.  M.  Darling. 

Special  Ftm^iaace  for  Meltasa^ 

The  drawing  shows  a  babbitting  furnace  which  is  used 
to  heat  and  remove  the  babbitt  lining  on  journal  brasses 
worn  to  the  point  where  they  have  to  be  rebabbitted. 

BABBITTING   FURNACE 

A  No.  6  Best  oil  burner  is  used  for  heating  this  fur- 
nace, and  the  bearings  to  be  cleaned  are  placed  in  the 

furnace  through  the  door  in  the  front,  which  lifts  up. 
Only  a  very  short  time  is  required  to  remove  all  the 
babbitt  after  the  heat  is  turned  on.  As  the  babbitt  melts 

it  runs  out  at  the  pipe  C,  where  it  is  collected  in  a  re- 
ceptacle on  the  floor  beneath  the  furnace. 

The  hot  gases  from  the  furnace  find  their  way  out 
through  the  pipe  A,  along  the  galvanized  chamber  D, 
under  the  supporting  table  B  to  an  outlet  ])i])c  E.  These 
gases  heat  the  table  and  keep  the  bearings  placed  on  it  at 
a  temperature  high  enough  to  allow  the  metal  to  flow 
freely   when   the   bearings   are    rebabbitted. 
New  Haven,  Conn.  G.  E.   Baluwix. 

Coisalh)iiaa.(ta©ia  FcdMo^"^  Dae 
The  illustration  is  of  a  combination  blanking,  drawing, 

forming  and  piercing  die  used  in  a  single-action  press  for 
punching  muffler  cups  in  automobile  construction. 

When  the  blanking  punch  descends,  it  enters  the  blank- 
ing die.  The  blank  is  held  firmly  .by  the  drawing  ring 

against  the  bottom  of  the  blanking  punch  and  prevents 

rn'Pressure 

Pin 

BLANKING,  DRAWING,    FORMING  AND  PIERCING  DIE 

wrinkling.  As  the  downward  movement  continues,  the 
blank  is  drawn  between  the  bore  of  the  blanking  punch 
and  the  drawing  punch.  As  it  reaches  the  end  of  the 
stroke,  the  rim  is  formed  between  the  shoulder  in  the 
blanking  punch  and  the  tapered  shoulder  on  the  drawing 
punch.  The  holes  are  pierced  by  punches  located  in 
the  punch  block  and  the  dies  in  the  die  block.  A  spring 

stripper  is  used.  The  knock-out  is  kept  in  line  with  the 
piercing  punches  by  a  Whitney  key.  W.  L.  Jones. 

Norfolk  Downs,  Ma.ss. 

laimg 

A  quick-acting  mandrel  that  proved  to  be  very  success- 
ful for  time  saving  and  good  grip  is  here  illustrated. 

In  the  center  of  the  faceplate  is  fastened  a  conical  casting 

..  Fasmned  to Facepkire 

DOUBLE-CONE  EXPANDING  MANDREL 

with  a  tight-fitting  bolt  and  conical  washer,  as  shown. 
The  mandrel  proper  consists  of  a  sleeve  A  and  is  placed 
between  the  two  cones,  as  illustrated.  M.  Cakuy. 

Chester  I'ark,  L.  I. 
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Mark  80'=4!'4 

Several  errors  appear  in  Mr.  Colvin's  description  of 
the  operation  of  the  No.  80  fuse  on  page  367,  and  I  am 
writing  this  article  to  correct  the  mistakes  noticed. 

The  composition  powder  is  made  to  biirn  slowly,  but 
if  it  burns  too  slowly  its  regularity  is  impaired.  There- 

fore, when  it  is  necessary  for  a  fuse  to  burn  for  a  long 
time,  the  length  of  the  composition  must  be  increased. 
Accordingly,  two  time  rings  are  placed  one  above  the  other 
(rings  B  and  C,  Fig.  2,  page  368). 

Connection  bet«'een  the  two  rings  is  established  by 

means  of  a  powder  pellet  P'.  Similar  pellets  connect  the 
end  of  ring  B  with  the  flash  powders  F'  and  G'.  When 
the  fuse  is  being  assembled,  a  cloth  washer  is  shellacked 
to  the  face  of  the  body  A  and  another  to  the  \ipper  side 
of  the  ring  B.  A  small  hole  in  each  washer  leaves  the 
powder  pellets  exposed. 

If  the  composition  were  ignited  and  the  gas  confined, 
it  would  detonate  instead  of  burn.    To  prevent  this,  holes 

p'
 

IP' 

P  Moves  nrth 
lower  D'  ! 

DIAGRAM  OF   POWDER-TRAIN   COMBUSTION 

drilled  into  the  composition  channels  in  the  two  rings 
lead  into  escape  holes  in  the  sides  of  the  rings,  which 
arc  filled  with  waterproof  composition  and  covered  with 
the  disks  Y,  Fig.  1,  page  367.  These  disks  are  blown 
out  when  the  composition  is  ignited,  allowing  the  gases 
to  escape.  The  shock  of  discharge  bends  up  the  wings 
of  the  stirrup  spring  J  and  forces  the  time  pellet  F  down 
ont«  the  steel  needle  P ,  the  sliarp  point  of  which  pierces 
the  detonating  pellet  K  and  explodes  it.  The  flash  passes 

down  the  chamber  A'  and  ignites  the  mealed  powder, 
which  in  turn  lights  the  time  composition  in  the  ring  C. 

An  idea  of  how  tlie  time  of  burning  is  regulated  can 
be  formed  from  the  illustration  here  shown,  which  repre- 

sents the  two  composition  rings  B'  and  D'  and  the  powder 
pellet  P' .  When  the  lower  ring  D'  is  in  the  position  ab, 
ilie  flash  from  the  detonating  ])ellet  K  passes  straight 

down  through  the  pellet  P'  and  into  the  powder  G' .  If, 
however,  the  lower  ring  is  rotated  to  the  position  alV , 

the  composition  will  have  to  burn  from  a  to  ol  down  the 

pellet  P'  and  back  from  &'  to  6  before  the  charge  G'  can 
be  ignited. 

Ilegarding  the  percussion  arrangement  on  the  shock 
of  discharge,  the  tube  U  is  forced  down  over  the  stirrup 
spring  S.  The  lower  detonating  pellet  K  is  then  held 
back  only  by  the  resistance  of  tlie  light  spring  0.  If  the 
time  arrangement  fails  or  if  the  projectile  strikes  any- 

thing while  in  flight,  the  shock  or  impact  throws  the 
pellet  against  the  lower  needle  of  P,  thus  sending  a  flash 

into  the  powder  G' ,  which  in  turn  ignites  the  explosive 
in  the  shell.  A.  E.  Whittle. 

Quebec,  Canada. 

Tlh®  HsmBHiii^irairjife  ©.s  asa  Assets 

Favorable  circumstances  produced  in  me  some  clear, 
unprejudiced  ideas,  not  only  on  the  immigrant,  but  also 
on  the  attitude  of  the  average  American  toward  him. 
Therefore  I  was  able  to  enjoy  your  admirable  editorial  on 
page  303  to  the  fullest  extent.  It  not  only  gives  the  immi- 

grant his  due,  but  it  also  points  out  shortly  and  clearly 
the  ways  to  be  followed  to  cover  the  shortcomings  of  the 
new  arrival.  I  wish  to  enlarge  upon  your  remarks  and 
recall  attention  to  them.  Secondly,  I  am  convinced  that 
the  greater  part  of  your  readers  are  not  able  to  appreciate 
in  full  the  ideals  you  expressed,  because  the  immigrant 

and  "the  why"  he  is  here  are  misunderstood  by  the  Ameri- can masses. 

If  the  average  American  had  a  clearer  insight  into  why 
people  from  the  other  side  come  here,  he  woidd  not  be 
so  overbearing;  he  certainly  would  not  tease,  look  down 

upon  and  often  shamelessly  underpay  the  "greenhorn." 
He  would  not  insist  upon  harsher  entrance  rules;  he 
would  join  the  editor  of  the  American  Machinist  and  other 

broad-minded  men  in  clamoring  for  more  night  schools 
to  teach  English  and  to  give  instruction  in  the  history 
and  ideals  of  this  great  country.  The  good  will  thus 

shown  would  be  the  finest  example  of  beautiful  American- 
ism, and  it  might  cause  the  immigrant  to  be  less  sus- 

picious. It  even  might  make  him  (I  said  him,  not  you) 
willing  to  assimilate. 

The  last  sentence  may  seem  strange  to  you,  but  is  it 
not  stranger  to  hear  that  most  immigrants  look  down  upon 
the  American  co-worker?  The  childish  way  in  which  the 
latter  treats  the  foreigner,  who  lacks  mentally  nothing 
but  a  second  language,  forces  the  immigrant  to  regard  the 
American  as  not  altogetlier  up  to  standard.  The  under- 

estimation of  the  immigrant  is  mainly  caused  by  the  dis- 
torted ideas  Americans  have  concerning  living  conditions 

in  various  European  countries.  These  conceptions  are 
based  on  out-of-time  tales  and  on  ridiculous  women-labor 

stories,  which  as  a  rule  are  "substantiated"  by  photo- 
graphs. Living  conditions  in  several  European  countries 

are  by  far  better  than  in  America,  and  labor  laws  and 
sanitary  conditions  here  are  backward  indeed,  compared 
with  those  of  most  white  men's  countries.  This  can  be 
proved  by  figures  and  facts. 
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To  understand  the  immigrant  the  American  must  get 
rid  of  the  idea  that  it  was  hunger  that  drove  him  across. 
The  actual,  main  reasons  for  immigration  are  wanderlust, 
compulsory  military  service  and  above  all  the  existing 
class  distinction,  unbearable  to  any  freeborn  man.  That 
is  why  the  immigrants  are  the  best,  the  most  courageous, 

the  most  advanced  of  the  "class"  they  come  from.  My 
statement  is  backed  by  the  many  admirable  qualities  of  the 

American.  He  is  the  immigrant's  child.  Above  all,  the 
immigrant  couples  are  unselfish.  They  give  up,  know- 

ingly, all  that  is  dear  to  them ;  they  offer  their  whole 
future  to  give  the  children  a  chance,  as  they  invariably 

put  it. 
That  is  why  I  think  that  editorial  on  page  303  is  great, 

and  I  hope  that  my  writing  will  induce  many  to  re-read 
it,  to  look  at  this  (for  America)  great  question  in  a  new 
light,  to  help  in  whatever  way  possible. 

Brooklyn,  N.  Y.  Jan  Spaander. 
8 

W.  E.  Wickstrom,  on  page  571,  calls  attention  to  a 
seldom  considered  fact  in  grinding  that  is  worthy  of 
amplification.  He  brings  forward  the  truth  that  if  the 
headstock  and  tailstock  centers  are  out  of  alignment  and 
the  pieces  are  not  of  the  same  length  or  the  center  holes 
are  not  of  a  uniform  depth,  no  successive  piece  will  be  a 
duplicate  of  the  piece  ground  on  the  initial  setting. 

He  cites  an  incident  that  came  under  his  observation 
wherein  trouble  was  caused  in  grinding  small  cylinders 

_^  -..voiMin""  ^  ■i\\'(\W«'"    'iww^ 

DIAGRAM  OF  CENTER  ALIGNMENT  AND  TEST  CENTER 

that  possessed  unequal  center  holes.  One  of  the  center 

holes  was  as  much  as  14  in-  deeper  than  the  preceding 
holes,  and  it  is  this  abnormal  center  hole  that  I  wish  to 
take  as  an  example  to  illustrate  most  forcibly  the  fact 
that  the  exact  alignment  of  centers  on  a  grinder  is  a 
thing  that  should  have  serious  consideration. 

Let  us  make  a  sketch  to  picture  the  truth  of  this.  As 
shown,  AB  represents  the  true  alignment  of  the  centers, 
while  CD  shows  the  distance  that  tlie  tailstock  center  is 

away  from  the  true  alignment.  The  line  EF  is  the  axis 
of  the  cylinder,  and  GC  represents  the  constant  line  that 
the  tailstock  center  would  follow  if  it  were  moved,  no 
matter  how  little.  Let  us  presume  that  the  center  point 
C  will  be  moved  forward  y^  in.  on  a  new  cylinder  to  H. 
Now  suppose  that  the  tailstock  center  is  out  of  align- 

ment in  a  horizontal  plane,  toward  the  wheel,  a  distance 
of  0.010  in.  and  that  the  distance  from  E  to  D  is  2  in.; 
then  the  angle  CED  would  be  17  min.  and,  of  course, 
the  alternate  interior  angle  HCI  would  likewise  be  17 
min.  If  the  angle  HCI  is  17  min.  and  the  distance 
from  C  to  H  is  y4^  in.,  then  the  distance  from  H  to  I 
is  0.0012  in.  This  figure  0.0012  in.  represents  the  dis- 

tance the  cylinder  would  be  moved  toward  the  wheel  by 
advancing  the  tailstock  center  14  in-  and,  naturally,  just 
double  this  amount  jvould  be  removed  from  the  diameter 
of  the  cylinder  in  grinding,  or  0.0024  in. 

If  the  cylinder  were  shorter,  the  error  would  be  mag- 
nified. For  instance,  suppose  the  distance  ED  to  be  1 

in.;  then  the  angle  HCI  would  be  34  min.  and  the  dis- 
tance HI  would  be  0.0024  in.  The  amount  removed  from 

the  diameter  would  therefore  be  0.0048  in.,  which  is  con- 
siderable. 

On  short  work  the  centers  should  be  in  absolute  align- 
ment, as  even  an  error  of  0.002  in.  will  give  trouble. 

Care  should  be  taken  to  prevent  grit  from  accumulating 
under  either  the  headstock  or  the  footstock,  and  the 
bearing  surface  should  be  wiped  clean  frequently.  The 
least  irregularity  on  the  upper  bearing  surfaces  caused 
by  a  careless  blow  will  throw  the  headstock  or  footstock 
out  of  alignment,  and  every  grinder  operator  should  have 
this  knowledge  impressed  iipon  him. 

Below  at  A  is  shown  a  special  center  for  determining 
whether  or  not  the  headstocks  and  footstocks  are  in  align- 

ment. One  of  these  test  centers  should  be  placed  in 
the  headstock  spindle  and  the  other  in  the  tailstock.  Then 
they  should  be  carefully  brought  together  until  they  just 
touch.  It  is  possible  to  micrometer  them  where  they 
come  together,  or  to  test  them  with  an  indicator  fastened 
to  the  stationary  wheel  or  wheel  spindle. 

The  part  A  should  project  from  the  center  at  least  4 
in.,  and  the  diameter  on  both  test  centers  should  be 
identical.  Egbebt  J.  Spence. 

Worcester,  Mass. 

Wlaat  Is  a  Ga^Cj  a  Dies  a  Ji^, 
a  Toolp  a  Fassfttiare  ? 

As  suggested  in  the  editorial  on  page  479  of  the 
American  Machinist,  it  may  be  interesting  to  try  to 
define  a  gage,  a  die,  a  jig,  a  tool  and  a  fixture.  Almost 
anyone  with  any  machine-shop  experience  could  place 
in  its  proper  class  any  of  the  above  articles,  but  to  give 

a   "cut-and-dried"   definition   is  a  different   proposition. 
Almost  any  measuring  device  can  be  correctly  called 

a  gage,  but  I  should  think  that  only  those  devices  with 
a  fixed  dimension,  intended  to  measure  only  one  diam- 

eter, one  length,  one  contour,  etc.,  should  be  called  a 
gage.  Therefore  I  will  suggest  the  following  definition: 
A  gage  is  a  simplified  measuring  device  intended  for  a 
single  purpose. 

Under  the  heading  of  dies  there  are  several  different 
kinds,  such  as  piercing,  bending,  blanking,  etc.,  which 
are  used  on  power  presses.  There  are  also  threading  dies. 
I  would  suggest  that  the  definition  of  a  die  be  under 

two  separate  heads,  as  follows:  (a)  A  'die  is  any  tool 
used  on  a  power  press,  whether  it  be  for  forming,  pierc- 

ing or  bending;  (b)  a  die  is  a  tool  used  for  cutting 
threads. 

Jigs  and  fixtures,  although  they  are  widely  used  ma- 
chine-shop devices,  have  been  the  subject  for  much  dis- 
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oussion.  The  following  definitions  explain  my  view  of 
tlie  subject:  A  jig  is  a  mechanical  device  for  holding 
duplicate  parts  in  the  proper  position  to  be  machined  and 
has  hard-steel  bushings  or  guides  for  the  tools ;  a  fixture 
is  a  mechanical  device  for  holding  duplicate  parts  in  the 
proper  position  to  be  machined,  but  it  has  no  guides  for 
the  tools. 

There  are  drills,  taps,  reamers,  lathe  tools,  milling 
cutters,  etc.,  and  all  of  these  may  be  properly  classed  as 
tools;  hence  a  definition  which  I  think  covers  the  whole 
field  is  as  follows :  A  tool  is  that  mechanical  device 
which  comes  in  actual  contact  with  the  work,  whether 
to  cut,  form  or  bend. 

I  am  merely  suggesting  the  above  definitions  and  ar- 
guments and  would  like  to  hear  the  views  of  some  of  the 

other  readers  on  the  same  subject.         W.  E.  Sharkey. 
Middletown,  Ohio. 

[It  is  unfortunate  that  "die"  should  be  the  term  used 
for  such  direcfly  opposite  tools  as  noted  at  (a)  and  (b). 
Also,  jigs  are  often  made  on  which  no  bushings  are  used, 
either  of  steel  or  any  other  metal,  the  guiding  medium 

being  a  hole  machined  in  the  jig  body. — Editor.] 

Tfeie  Metric  Systtesra 

My  attention  has  been  called  to  some  articles  and 
communications  that  have  appeared  in  the  American 
Machinist  during  the  last  few  months,  all  bearing  on 

the  "metric  agitation." 
The  subject  is  a  very  interesting  one.  The  views  so 

far  expressed  clearly  indicate  to  me  the  limited  view- 
points of  some  of  the  writers,  who  from  their  personal 

experiences  in  their  own  especial  fields  argue  from  the 
particular  to  the  whole.  I  take  it  that  these  writers  are 
sincere  in  their  beliefs,  that  they  argue  for  the  good 
of  the  whole  in  spite  of  the  fact  that  the  universal 

adoption  or  rejection  of  the  metric  system  would  partic- 
ularly benefit  their  individual  cases. 

I  have  also  noticed,  and  this  is  what  has  prompted 
my  letter,  an  article  by  Joel  Tessitore  in  the  issue  bearing 
date  of  Aug.  10,  1916.  This  article  is  indorsed  by  C. 
W.  Spicer  under  date  of  Aug.  31,  1916.  I  quote  from 

the  first-mentioned  article :  "I  have  noticed  with  disgust 
the  comments  on  the  metric  system  .  .  .  Surely 
I  hardly  expect  anything  else  from  English  speaking 
people,  who  have  a  limited  knowledge  of  or  are  in  total 

ignorance  regarding  the  metric  system." 
The  fact  that  Mr.  Tessitore  is  "disgusted"  and  there- 

fore probably  impatient  does  not  add  to,  but  detracts 
from,  his  argument.  The  same  may  be  said  for  his 
contempt  of  English  speaking  people  and  the  ignorance 
he  attributes  to  them.  This  is  surely  not  the  line  along 
which  this  question  should  be  argued;  rather  it  must 
be  judged  from  a  broad  point  of  view  eliminating  the 
partisan  standpoint. 

While  I  speak  English,  I  hasten  to  add,  lest  a  charge 
of  ignorance  be  laid  against  me,  that  I  also  speak  a 

,  few  other  languages,  and  my  acquaintance  with  both  the 
metric  and  the  English  systems  can  be  judged  by  the 
following  experiences  I  have  had  with  them:  I  was 
brought  up  and  educated  abroad  as  a  mechanical  engineer 
under  the  metric  system.  Its  use  was  thoroughly  drilled 
into  me  by  my  shop  experience  while  working  as  a 
machinist.  I  then  came  to  the  United  States,  where 
during  11  years  I  had  a  good  chance  to  study  and  was 

compelled  to  use  the  English  system.  I  then  returned 
abroad,  where  for  nearly  four  years  as  chief  engineer  I 
was  in  charge  of  a  well-known  concern,  not  only  guiding 
the  designing  and  general  work  of  a  large  engineering 
force,  but  also  being  responsible  for  and  in  direct  control 
of  the  execution  of  all  work  in  a  shop  employing  700 
to  800  men.  Here,  needless  to  say,  the  metric  system 
only  was  in  use,  because  the  business  done  did  not  extend 
beyond  the  seas.  ]\ry  experience  here  brought  me  into 
close  touch  with  all  the  continental  countries,  including 
Russia,  but  to  the  exclusion  of  the  Scandinavian  countries 
and  England.  I  then  returned  to  the  United  States  and 
to  the  use  of  the  English  system. 

During  the  30  years  of  very  active  work  in  the  engi- 
neering profession,  which  covered  an  endless  variety 

of  subjects  from  small  automatic  machinery,  machine 
tools,  special  machines — both  very  small  and  very  large — 
for  many  purposes  up  to  complete  factory  installations, 
I  twice  acquainted  myself  with  the  metric  system  and 
twice  with  the  English  system.  I  crave  indulgence  for 
the  above  lengthy  recital  of  my  experiences,  which  is 
only  given  as  a  basis  for  my  belief  that  I  am  fairly  well 
acquainted  with  both  systems. 

Nobody  who  looks  in  an  impartial  way  at  the  merits 
claimed  for  the  two  systems  can  call  either  perfect. 
They  both  have  merit,  and  the  question  is,  Which  has 
the  greater  merit?  But,  again,  shall  this  question  be 
answered  by  the  scientist  or  the  professor — the  man  who 
uses  either  system,  so  to  speak,  only  in  the  abstract  in 
his  figures  and  calculations — or  shall  we  hunt  for  our 
answer  among  the  men  who  actually  use  the  system  and 
produce  the  millions  of  articles  and  things  of  our 
commerce  ? 

I  am  for  the  basic  standard  of  the  inch.  Well  do  I 
remember  the  difficulties  I  had  in  accustoming  myself 
to  the  English  system.  Gradually  and  imperceptibly 
the  handiness  of  this  system  took  possession  of  me,  and 
soon  it  seemed  most  natural.  The  reason  why  this  should 
be  so  was  forcibly  impressed  on  me  a  few  years  later. 
On  one  of  my  trips  abroad  I  sold  to  one  of  the  largest 
and  best-known  machine-tool  builders  in  Berlin  an 
American  universal  grinder.  The  following  year  I  visited 
this  concern  again,  and  imagine  my  surprise  when  the 
head  of  this  firm  invited  me  to  the  warehouse,  where  he 
showed  me  with  every  evidence  of  pride  a  row  of  20  or  21: 
machines,  true  Chinese  copies  of  the  machine  I  had  sold 
him  the  year  before.  Now  these  machines  were  built  to 
the  metric  system,  that  being  the  only  one  in  use  at that  shop. 

Again,  about  18  months  later,  I  had  occasion  to  study 
one  of  these  machines,  which  stood  in  a  shop  in 
Switzerland  alongside  of  an  original  American  machine 
of  the  same  size,  which  I  had  sold  on  the  previous  trip. 

In  spite  of  all  that  has  been  said  of  "German  efficiency," 
and  I  suppose  this  was  a  good  example  of  it,  I  can 
only  say  that  the  American  built  machine  really  was 

a  "grinding"  machine,  with  all  that  this  implies,  while 
the  German  built  machine  was  hardly  more  than  a 

"roughing"  machine. 
At  the  time  that  I  examined  these  two  machines  I 

was  located  in  Europe,  as  stated  above,  in  charge  of  a 
fair-sized  shop.  This  shop  had  a  reputation  for  accuracy, 
and  I  was  supposed  to  maintain  and  extend  it.  Oh,  yes, 
the  engineering  department  did  its  share  in  giving 

dimensions  in'  tenths  and  hundredths  of  a  millimeter. 
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and  many  were  the  drawings  coming  from  the  outside 
that  were  similarly  expressed.  The  rub  came  in  the  shop, 
where  the  execution  of  such  instructions  was  attempted. 
I  reorganized  and  extended  the  toolroom;  I  improved 
conditions  for  producing  gages  and  tools;  I  put  on  over- 

alls and  worked  alongside  of  the  best  workmen  I  had 
picked  from  the  shop  for  this  toolroom  work;  I  fought 
the  tendency  of  the  engineers  to  specify  low  limits.  I 
did  all  that  was  in  my  power  to  bring  this  shop  up  to 
the  American  standard  for  interchangeable  work.  I  did 
fairly  well,  but  the  handicap  imposed  by  the  metric  sys- 

tem was  ever  present. 

At  one  time  we  built  200  silk-combing  machines, 
each  measuring  over  all  about  18  in.  wide,  34  in.  long 
and  12  in.  higli,  machines  requiring  the  accuracy  insisted 
on  in  the  best  grade  of  American  sewing  machines.  With 
the  best  intention,  while  designing  the  machines,  of  so 
selecting  the  main  dimensions  as  to  avoid  fractions,  we 
soon  landed  into  tenths  and  hundredths  of  millimeters. 

Then,  with  the  addition  of  permissible  limits,  we  arrived 
at  decimal  figures  that  were  the  despair  of  the  men  in 
the  shop,  due  to  the  fact  that  the  main  dimensions  were 
not  as  a  rule  divisible  by  two,  four  or  eight. 

I  think  I  am  safe  in  saying  that  to  divide  the  limit 
of  accuracy  by  two  nearly  doubles  the  cost  of  the  part. 
This  again  means  that  certain  limits  are  commercial 
(because  they  are  easily  attainable)  while  others  are  not. 
The  result  in  the  shop  was  that  with  the  best  intention 
the  accuracy  was  indifferent  and  the  interchangeability 
of  parts  suffered. 

Another  curious  'condition  existing  where  small  dimen- 
sions are  used  as  units,  such  as  the  millimeter,  is  the  fact 

that  its  subdivisions  are  taken  as  a  matter  of  course, 
irrespective  of  how  small  they  are.  As  an  illustration 
may  be  mentioned  the  coinage  of  0.01  franc,  which  is 
equal  to  %c.  To  the  scientist  1  mm.  is  as  definite  a 
dimension  as  0.01  mm.  The  machinist  who  is  told  to 

lay  out  a  hole  of  75  mm.  sets  his  calipers  to  37^2  nim. 
and  introduces  an  error,  while  his  fellow  workman  who 
lays  out  a  hole  of  3  in.  sets  his  calipers  at  1%  in.  and 
avoids  the  error.  I  was  once  asked  to  produce  a  piece 
about  18  in.  long  with  a  75-mm.  hole  through  its  length, 
ground  true  with  2-mm.  taper.  I  asked  the  French 
artillery'  officer  with  whom  I  was  discussing  this  matter 
to  what  accuracy  he  would  want  the  piece.  He  calmly 
informed  me  that  he  would  test  it  with  a  ray  of  light. 
Needless  to  say,  I  declined  the  job;  still,  0.01  mm.  evi- 

dently seemed  big  to  him. 

Such  experiences  and  many  others  like  it  gradually 
made  me  roalize  thoroughly  that  the  limits  we  work  to 
in  this  country,  be  they  one,  two  or  more  thousandths  of 
one  inch,  are  the  practical,  handy  and  logical  dimensions 
of  length  for  accurate  and  interchangeable  work.  The 
dimension  0.001  in.  is  a  dimension  to  stick  to  and  to 
swear  by;  0.1  mm.  is  too  large,  0.01  mm.  is  too  small. 

The  system  of  interchangeable  parts  is  distinctly  an 
American  production.  It  has  given  us  advantages  that 
other  countries  are  trying  to  imitate.  This  is  admitted 
even  by  advocates  of  the  metric  system  in  this  country 
and  has  been  admitted  to  me  by  engineers  and  manu- 

facturers abroad.  Nobody  can  deny  that  this  work  has 
been  done  upon  the  basis  of  the  inch  sy.stem.  This  is 
the  important  point  I  wish  to  bring  home  forcibly,  backed 
up  as  it  is  by  indisputable  evidence  of  which  my  experience 
only  forms  a  small  part. 

This  system  has  been  the  key  to  our  success,  and  we 
are  asked  to  throw  it  overboard.  One  of  the  main 

reasons  seems  to  be  that  by  simply  moving  a  decimal 
point  in  a  row  of  figures  we  automatically  change  the 
name  of  the  dimension  represented  by  that  figure. 

This  reminds  me  of  another  argument  that  was  always 
considered  unanswerable  by  the  advocates  of  the  metric 
system.  Supposing,  it  was  said,  the  standard  yard  kept 
at  Greenwich  is  lost  or  destroyed,  it  cannot  be  recon- 

structed. Not  so  witli  the  meter,  because  the  meter  is 
a  definite  subdivision  of  an  existing  unalterable  dimen- 

sion and  can  therefore  always  be  reconstructed.  Reference 
is  here  made  to  the  French  law  of  Nov.  2,  1801,  legalizing 
the  meter  and  defining  it  as  the  ten  millionth  part  of 
the  quadrant  of  the  meridian,  or  the  distance  of  the 
equator  to  the  pole  measured  as  along  the  surface  of 
still  water.  Since  then  base  lines  have  been  measured 
again,  and  calculations  have  shown  .serious  errors  in 
previous  computations.  So  this  argument  is  not  heard 
any   more. 

Its  place  has  been  taken  by  the  argument  of  "foreign 
trade."  Now,  I  have  sold  American  machines  abroad, 
and  the  best  asset  I  had  was  my  ability  to  speak  the 
language  of  the  country.  I  never  lost  a  sale  for  the  reason 
that  the  machines  I  sold  were  built  on  the  English 
system.  The  mac:hines  took  care  of  themselves,  as  I  found 
out  later  when  for  the  shops  I  mentioned  above  I  bought 
and  installed  a  number  of  American  tools.  We  experi- 

enced no  trouble  in  obtaining  from  them  the  proper 
output;  on  the  contrary  they  were  shining  examples  as 
to  the  accuracy  of  the  work  they  turned  out.  I  have 
never  heard  an  advocate  of  the  metric  system  suggest 
that  a  foreign  country  should  adopt  the  English  language 
in  exchange  for  our  adopting  the  metric  system.  When 
this  is  done,  the  foreign-trade  argument  will  have  some value. 

Other  reasons  for  maintaining  the  English  system  I 
will  not  dwell  on.  Most  of  tliem  have  been  well  presented 
by  others,  but  one  more  observation  I  wish  to  permit 

myself. In  the  last  few  years  I  have  come  in  contact  with 
scientists  and  profes.sors,  among  them  chemists  and  so- 
called  chemical  engineers.  These  men  generally  use 
dimensions  and  measures  in  the  abstract  only  in  their 
calculations  and  in  the  investigations  of  the  many  problems 
presented  to  them.  Many  of  them  have  no  conception 
of  the  mechanical  limitations  encountered  in  the  develop- 

ment of  their  ideas  into  commercial  propositions,  and 
they  therefore  often  become  strong  advocates  of  the  metric 
system,  which  for  their  work  has  some  advantages.  It 
is  only  natural  for  them  to  think  that  what  appears 
desirable  from  their  point  of  view  should  benefit  the 
whole  structure  of  commercial  activity,  of  which  they 
have  a  very  limited  knowledge.  C.  C.  Stctz. 

Pittsburgh,  Penn. 

Uimdleir  False  Fs'eteHaces 

An  imposter  using  the  name  of  "^Morris"  has  been  . 
falsely  representing  himself  in  this  country  as  a  repre- 

sentative of  Charles  Churchill  &  Co.,  London,  England. 
His  chief  purpose  has  been  to  raise  money  under  many 
of  the  guises  to  which  such  imposters  usuaily  resort.  He 
judges  his  prospective  victims  and  varies  his  story  ac- 
cordingly. 

Forewarned  is  forearmed. 
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/ar  amd  ttlhe  Me\( 

By  LuDWiG  W.  Schmidt 

SYNOPSIS — Statistics  of  the  relative  machine- 
building  resources  of  the  allies,  central  powers  and 
neutrals.  Industrial  supremacy  is  conceded  to  the 
allies.  The  strength  of  an  economic  alliance  is 
pointed  out,  and  the  belief  e.vj)ressed  that  after 
the  return  of  peace  the  normal  economic  structure 
of  Europe  will  be  stronger  than  any  alliance. 

The  decision  of  tlie  allied  nations  of  Europe  to  form 

an  economic  alliance,  reached  during  the  so-called  Paris 
Conference,  is  of  wider  importance  to  the  machinery 
trade  of  the  world  than  is  at  present  realized.  Any  doubts 
as  to  the  seriousness  of  this  intention  have  been  removed 

by  Italy,  one  of  the  parties  to  the  conference,  which  abro- 
gated her  commercial  agreement  with  Germany  and  fol- 
lowed this  by  a  declaration  of  war.  The  possibility  that 

a  commercial  war  will  follow  the  political  war  is  therefore 
much  increased.  It  is  well  known  in  this  country  that 

by  far  the  largest  part  of  the  machines  exported  by  Euro- 
pean countries  has  been  bought  by  the  immediate  neigh- 
bors of  the  selling  nation.  In  fact  the  intercourse  be- 

tween the  different  markets  has  been  so  highly  developed 
that  several  of  the  countries  in  question  have  relied 
almost  entirely  on  the  supply  of  such  foreign  inachines  the 
manufacture  of  which  would  have  been  unprofitable  in 
their  own  country.  This  has  been  the  case,  for  instance, 
with  regard  to  certain  machines  used  in  the  food  industry 
in  England.  These  machines  are  manufactured  mostly 

in  Germany,  while  English  machines  practically  monopo- 
lize the  German  market. 

According  to  the  present  state  of  affairs,  we  see  in 
Europe  united  on  the  one  side  England,  France,  Russia, 

Italy,  Belgium,  Portugal,  Roumania,  Serbia  and  Monte- 
negro. On  the  other  Germany,  Austria,  Hungary, 

Turkey  and  Bulgaria.  Also  there  are  the  neutrals — Nor- 
way, Sweden,  Denmark,  Holland,  Spain,  and  as  a  doubt- 

ful quantity,  Greece. 
The  neutral  nations  in  Europe  exert  only  a  minor 

influence  on  the  machinery  market.  Their  position, 
however,  is  materially  strengthened  by  having  the  United 

States  in  their  midst,  a  machinery-producing  country  of 
the  first  class.  Honors  therefore  would  be  divided  fairly 
evenly. 

With  peace  still  far  away,  but  with  the  possibility  of 
decisive  action  in  the  economic  field  in  the  immediate 
future,  it  is  not  without  interest  to  know  what  the 
machinery  industry  of  Europe  has  at  stake  by  venturing 
into  an  economic  war;  also  to  know  what  resources  each 
of  the  countries  has  at  its  disposal,  both  for  providing  the 
machines  used  in  its  own  industries  and  for  building 
machines  for  the  use  of  others. 

Industrial  Resources  of  the  Allies — England 

The  allies  control  larger  and  more  powerful  industrial 
resources  than  the  Teutonic  powers.  Not  only  is  the 
large  industrial  energy  of  England  at  their  disposal,  but 
when  peace  is  restored  France  will  regain  her  large  iron 
districts  in  the  northeast  of  the  country.     Belgium  also 

owns  part  of  the  richest  industrial  district  of  Europe. 
These  three  countries  are  successful  producers  of  machin- 

ery. Italy  possibly  is  of  less  importance,  having  until 
recently  im]iorted  a  large  part  of  the  machinery  used  in 
her  own  industries.  Russia  is  in  the  same  position,  and 
Roumania,  Serbia  and  Portugal  are  entirely  dependent 
upon  foreign  sources. 

The  iron,  steel  and  machinery  producing  industries  of 
England  before  the  war  employed  about  1,600,000  hands, 
mostly  men.  Since  the  war  the  percentage  of  female  help 
has  increased.  Under  normal  conditions  England  needs 
approximately  600,000  hands  to  carry  on  the  business  of 
her  heavy  iron  and  steel  industry,  including  the  manu- 

facture of  armaments,  steel  plate  and  so  on.  The  ship- 
building industry  needs  about  250,000  men,  while  430,000 

are  employed  in  the  general  engineering  trades,  machine 
building,  electrical  machinery  building,  etc.  The  cycle 
and  automobile  industry  employs  about  60,000  men,  while 

the  tool-making  and  machine-tool  industry  gives  employ- 
ment to  approximately  30,000  men.  Changes  in  the  com- 

position of  the  various  groups  in  consequence  of  the  war 
are  unavoidable.  The  shipbuilding  industry  most  likely 
will  come  out  of  the  war  with  a  considerably  larger  force 
tlian  it  had  before.  It  will  continue  to  offer  employment 
to  a  great  number  of  workmen,  owing  to  the  necessary 
rebuilding  of  merchant  shipping  destroyed  during  the  war. 

The  motor  power  used  by  the  English  industry  at  the 
beginning  of  the  war  reached  about  2,800,000  hp.,  of 
which  nearly  2,000,000  hp.  was  taken  up  by  the  iron  and 
steel  industries.  Apjjroximately  400,000  hp.  was  used  by 
the  engineering  and  allied  trades,  while  200,000  hp.  was 
taken  up  by  the  shipbuilding  yards.  These  figures  are 
based  on  the  last  census,  allowing  for  the  natural  increase 
of  the  industries,  as  also  are  the  following,  referring  to  the 
value  of  production  and  the  cost  of  raw  material.  The 
■$900,000,000  spent  by  England  for  raw  materials  and 
partial  manufactures  in  the  year  before  the  war  will 
easily  be  doubled  or  trebled  by  present  prices.  The  total 
value  of  the  iron,  steel  and  machine  production  of  Eng- 

land has  been  estimated  to  be  $2,100,000,000.  Allowing 
$600,000,000  for  wages,  this  would  leave  about  the  same 
amount  for  running  expenses,  amortization  of  capital 
and  profit. 

Resources  of  France  and  Russia 

While  in  the  case  of  England  the  recent  census  gives 

a  fairly  accurate  basis  for  pre-war  estimates  of  produc- 
tion, the  value  of  raw  materials  and  the  number  of  work- 

men, figures  for  France  are  less  reliable.  France 
employed  about  400,000  men,  of  wjiich  a  large  percentage 
were  engaged  in  the  minor  metal  industries.  The  indus- 

try in  that  part  of  the  territory  now  occupied  by  German 
troops  is  a  valuable  asset  to  the  French  productive  power, 

and  $500,000,000  as  the  pre-war  value  of  the  production 
of  France  is  probably  a  fair  estimate.  Under  these  cir- 

cumstances raw  materials  may  have  had  a  value  of  $200,- 
000,000.  Russia  is  more  or  less  an  unknown  quantity  as 

regards  her  yearly  production  of  machinery  of  all  kinds 
and  other  material  facts  referring  to  the  matter  under 
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discussion.  There  is,  however,  one  point  with  regard  to 
Russia  which  is  worth  remembering:  Russia  during  the 

last  ten  years  has  imported  machinery  of  all  sorts,  ap- 
proximately to  a  value  of  $600,000,000  to  $700,000,000; 

a  customer  well  worth  having  and  a  market  that  will  play 

a  considerable  part  in  the  rearrangement  of  the  machin- 
ery trade  of  Europe  after  the  war.  This  import  in  itself 

shows  the  fast  growth  of  the  engineering  industries  of 

Russia.  In  the  group  of  powers  formed  at  the  Paris  con- 
ference Russia  will  be  the  buyer  of  machines.  She  will 

have  to  rely  on  her  present  allies  for  supplies  or  she  may 
have  to  turn  again  to  Germany.  The  neutral  produc^ers 
of  machinery,  however,  may  be  able  to  secure  orders  from 
Russia. 

Resources  of  Belgium,  Portugal,  Italy 
and  roumaxia 

Belgium,  both  in  population  and  production,  stands 
behind  France.  Belgium  before  the  war  had  about  30,000 
establishments  engaged  in  the  iron  and  engineering 

trades,  employing  110,000  workmen.  In  the  absence  of 
more  exact  figures  a  total  value  of  $350,000,000  put  on 

her  yearly  production  is  possibly  a  fair  estimate. 

Portugal  is  of  small  importance,  producing  for  the 

home  industry  only  and  depending  for  practically  all  her 

machines  on  foreign  markets.  Italy  also  plays  an  unim- 

portant part  in  the  machine-producing  resources  of  the 

allies.  Her  engineering  and  iron  trades  employed  120,- 

000  men  before  the  war.  The  country  is  seriously  ham- 

pered by  the  lack  of  coal,  which  has  to  be  imported  from 

abroad.  All  Italy  is  able  to  produce  under  normal  cir- 

cumstances is  possibly  about  $150,000,000  worth  of  ma- 
chines, raw  materials  and  other  metal  goods. 

Roumania,  the  leading  Balkan  nation  on  the  side  of 
the  allies,  is  industrially  well  developed.  Considering 

that  the  country  is  deriving  most  of  its  income  from  agri- 
culture and  the  sale  of  agricultural  products,  the  progress 

made  in  recent  years  is  astonishing.  When  the  war  broke 
out  3,500  men  were  employed  in  railway  repairing  plants 
and  like  enterprises,  and  about  1,500  were  engaged  in  the 
production  of  war  material.  Roumania  is  one  of  the  few 
nations  in  Europe  that  have  included  in  their  census 
figures  the  number  of  establishments,  the  value  of  the 

capital  employed  and  the  worth  of  the  machine  equip- 
ment. A  close  estimate  made  from  these  figures  shows 

that  in  the  80  establishments  that  fall  under  the  heading 

Engineering  Trades,  there  were  employed  about  8,500 
workmen,  while  the  capital  value  is  $7,400,000  and  that 

of  the  machine  equipment  $2,400,000.  The  pre-war  pro- 
duction of  Roumania  can  be  covered  by  $20,000,000,  which 

was  somewhat  increased  in  the  year  1915,  owing  to  the 
fact  that  Roumania  had  to  manufacture  many  articles 
which  she  formerly  bought  abroad. 

The  engineering  industries  of  Serbia  and  Montenegro 
are  confined  only  to  repair  shops  for  agricultural  machin- 

ery and  local  industries,  with  the  exception  of  the  govern- 
mental plants  for  railway  repair  and  arsenal  work.  Little 

\alue  can  be  attached  to  it  when  reviewing  the  resources 
of  the  allied  powers  in  their  present  struggle. 

Economic  Alliance  Fiust  Proposed  by  Germany 

Whatever  may  have  been  the  early  intentions  and  aspi- 
rations of  the  economic  experts  of  the  allied  nations, 

it  is  only  fair  to  say  that  the  idea  of  an  economic  alliance 
like  that  proposed  in  Paris  was  first  expressed  in  Ger- 

many. While  it  seems  that  priority  of  invention  can 
be  claimed  by  the  central  powers,  there  is  no  doubt  that 
the  allied  powers  have  perfected  the  idea  and  seem  to  be 
the  first  to  put  it  into  working  order.  As  our  trade  with 
Germany  and  her  allies  at  present  is  interrupted,  any 
problems  arising  for  us  out  of  the  German  combination 
most  likely  will  be  deferred  until  peace  is  restored. 

The  German  iron,  engineering  and  machinery  industry 

is,  in  Europe  at  least,  the  strongest  competitor  of  Eng- 
land. It  is  practically  certain  that  this  condition  will 

continue  after  the  war.  Differences  in  the  system  of  re- 
cording the  census  results  make  it  practically  impossible 

to  say  which  of  the  two  countries  was  stronger  before  the 
war.  Workman  for  workman  it  seems  that  Germany  has 
the  larger  productive  power.  But  the  fact  that  the 
greater  population  of  Germany  also  necessitates  a  larger 
number  of  artisans,  such  as  locksmiths,  car  builders, 
blacksmiths  and  others,  suggests  that  the  productive 
power  of  the  industry  in  Germany  per  head  of  population 
possibly  has  been  less  than  that  of  England. 

This  is  also  borne  out  by  the  fact  that  Germany  em- 
ploys less  motive  power  than  England.  Germany  before 

the  war  had  approximately  220,000  establishments  en- 
gaged in  the  industries  in  question.  Many  of  these  were 

one-  or  two-men  establishments.  About  250,000  men  were 

employed  in  400  plants  in  the  heavy  iron  industry.  The 

engineering  trades,  machine  building  and  electrical  engi- 
neering gave  work  to  approximately  790,000  men  in 

19,000  establishments.  The  shipbuilding  industry  of 

Germany  is  naturally  smaller  than  that  of  England,  and 
in  the  1,100  establishments  of  various  sizes  about  80,000 
men  found  employment.  As  in  the  case  of  England,  in 
Germany  also  their  number  will  have  increased  largely. 
The  German  automobile  and  cycle  industry  at  the  begin- 

ning of  the  war  had  approximately  2,000  establishments 
with  44,000  men.  The  value  of  the  production  was 

about  $1,800,000,000,  while  wages  were  about  $600,- 
000,000. 

According  to  statistics  and  estimates,  Austria  employs 
in  her  machine-building  industry  about  160,000  men. 
These  estimates  and  figures,  based  on  the  corresponding 

statistics  in  Hungary,  would  account  for  a  production 
worth  about  $150,000,000.  Hungary  has  an  iron  and 

engineering  trade  that  employed  about  61.000  men  before 
the  war,  with  a  wage  roll  of  $11,000,000  and  a  value  of 

$55,000,000  for  production.  Neither  Turkey  nor  Bul- 
garia is  a  machinery  producer  of  any  importance. 

Industrial  Supremacy  of  Allies 

Until  now  statistical  and  economic  science  has  not  dis- 

covered a  satisfactory  formula  for  carrying  out  such  com- 
parative economic  measurements.  A  comparison  of  the 

figures  given  in  the  course  of  this  article,  however,  does 
not  leave  much  doubt  that  even  when  Germany  and  Eng- 

land measured  against  each  other  are  fairly  even,  the  total 
of  the  countries  on  the  allied  side  gives  these  countries  an 

industrial  superiority.  The  future  of  Europe  depends 
not  alone  on  its  industrial  strength  but  also  on  its  means 
of  distribution.  It  is  obvious  that  after  the  war  great 

changes  will  take  place  in  the  industrial  organization  of 

all  the  countries  concerned.  A  few  of  these'  changes  have 
already  been  pointed  out.  Others  will  take  plac-e  while 
the  war  lasts.  England  has  added  largely  to  her  machine 

resources.  France  has  possibly  built  up  a  new  industrj' 
(Continued  on  page  S35) 
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WMclhi  SIhotuiEdl  B©  Doiae  Faffst? 

A  reader  of  the  American  Machinist  writes  as  follows: 

"I  claim  that  it  is  better  to  drill,  bore  or  ream  first, 

and  mill  or  plane  afterward.  It  has  been  the  custom  in 

some  shops  to  do  milling  and  planing  first,  and  then 

follow  by  the  boring  operation.  There  is  more  chance 

of  running  out  in  the  latter  method  than  if  the  holes 

are  pilot  and  line  reamed,  as  the  tendency  is  to  force 

production  in  these  days  of  high-speed  steel.  Of  course, 
some  parts  actually  have  to  be  milled  or  planed  first 
to  get  a  locating  surface,  but  how  about  machine  parts 
where  the  order  of  the  operations  is  optional?  I  should 

like  very  much  to  see  discussion  started  on  this  subject 

in  your  journal." 
This  matter  is  of  importance  to  tool  designers  and 

users,  and  we  are  glad  to  pass  the  request  along  and 
offer  the  opportunity  to  mix  experiences.  A  hard  and 
fast  rule  as  to  which  should  be  done  first — drill  and 

bore,  or  mill  and  plane — cannot  be  set  up.  But  it  is 

possible  that  much  machine-shop  work  can  be  classified, 
and  for  each  class  a  statement  formulated  as  to  which 

in  general  is  the  better  first  operation. 
The  practice  of  different  shops  varies  widely.  In  some 

you  will  find  the  jigs  and  fixtures  designed  to  locate 

the  rough  casting  or  forging  and  at  o"nce  drill  or  bore 
the  principal  holes.  These  are  then  reamed  and  serve 
as  the  locating  surfaces  for  the  following  operations  of 

planing  and  milling.  In  other  shops  you  will  find  that 
the  fashion  is  to  work  from  a  fiat  surface;  that  is,  the 

first  operations  are  planing  or  milling,  then  from  the 

faces  so  produced  the  pieces  are  located  in  other  tools, 
the  holes  are  machined  and  the  following  operations 

performed. 
But  as  in  everything  else,  reason  and  not  fashion  should 

be  followed.  Accordingly,  readers  of  the  American 
Machinist  are  invited  to  discuss  this  question  with  the 

hope  of  so  classifying  a  bit  of  machine-shop  practice 
that  some  simple  rule  for  guidance  may  be  laid  down 

as  to  which  is  better  in  certain  cases — to  machine  circular 
or  flat  surfaces  first. 

m 

Tlhiiree  Iroistirtuictfloini  Cards 

The  name  "instruction  card"  brings  to  the  minds  of 
most  of  us  a  more  or  less  complicated  form  upon  which 
are  recorded  all  the  detailed  operations  and  elementary 
times  used  in  the  production  of  some  machine  part  or 
for  performing  some  individual  operation  on  that  part. 
It  gives  information  as  to  what  to  do,  how  to  do  and  how 
long  it  should  take  to  do. 

Is  it  not  conceivable,  however,  that  there  may  be  other 
kinds  of  instruction  cards  than  those  that  prescribe 

methods  and  quantity?  It  is  at  once  obvious  that  quan- 
tity is  not  always  the  measure  of  the  effectiveness  of  work 

done.  Sometimes  the  quality  of  a  flowing  product  is  of 
greater  importance  in  a  series  of  manufacturing  processes 
than  the  amount  that  is  produced  in  a  given  length  of 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiininiiiiiiiiiiiiniiiiiiiiiiiiiiniioinnim iiiiiiiiiiiiminiiiiiiiiniiiiiiiiiiiiiiniiiuiiunuiniiiiiiiiiiiiiuiiiiniiiniiniiis 

time.  Again,  it  is  easily  conceivable  that  the  intelligent- 

carrying  out  of  a  series  of  operations  may  have  a  greater- 
effect  u]3on  the  final  result  than  the  building  up  of  a  great 
output  in  an  hour,  day  or  week. 

In  some  industries  this  idea  of  setting  up  on  instruc- 
tion cards  other  standards  than  output  has  already  been 

put  into  effect.  In  some  processes  in  sulphite  mills  the 
quality  of  the  output  is  the  measure  of  the  effectiveness  of 
the  operation  and  the  workman.  The  bonus  or  increase 

in  wages  paid  for  effective  work  is  figured  upon  the  uni- 
formity of  the  quality  of  the  product  turned  out.  This 

is  a  setting  up  of  the  standard  of  quality  as  opposed  to 
that  of  quantity. 

Further,  in  some  operations  in  paper  mills  the  wage 
increase  or  bonus  is  determined  by  the  accuracy  and  care 
with  which  certain  successive  operations  are  performed. 

The  final  result  is  dependent  upon  this.  Thus  the  stand- 
ard set  up  is  that  of  method  rather  than  quantity. 

It  will  of  course  be  recognized  that  in  such  operations 
the  quantity  turned  out  in  a  given  period  of  time  has 
some  relation  to  the  amount  of  equipment  that  is  in  use; 
that  is,  a  certain  amount  of  material  can  be  put  through 
certain  machines  and  processes  in  a  given  length  of  time, 

provided  these  are  properly  carried  out.  Thus  the  quan- 
tity factor  is  not  entirely  disregarded;  but  the  standard 

set  up  before  the  workman  is  in  one  case  the  quality  of 
a  product  that  may  vary  considerably  if  it  is  not  carefully 
handled,  and  in  the  other  the  effectiveness  of  a  certain 
series  of  operations  whose  proper  carrying  out  is  essential 
to  the  production  of  a  suitable  product. 

This  practice,  added  to  that  which  is  so  well  known  in 

machine  shops,  seems  to  give  at  least  three  kinds  of  in- 
struction cards.  The  first  specifies  how  much.  The  sec- 

ond specifies  what  quality.    The  third  specifies  how. 
A  striking  example  has  recently  reached  our  attention 

in  regard  to  the  second  type.  A  large  job  of  investigating 

and  collecting  information  was  undertaken.  It  was  real- 
ized at  the  outset  that  this  would  extend  over  a  period 

of  many  months  and  involve  the  labor  of  several  men.  It 
was  impossible  to  specify  in  detail  how  or  how  much.  It 
was,  however,  possible  to  outline  in  detail  what.  So  the 
instructions  that  were  prepared  gave  specific  information 
as  to  what  observations  were  to  be  made  and  just  what 
information  was  to  be  gathered.  Compared  with  previous 
records  of  similar  work  on  a  smaller  scale,  the  output 

from  this  big  job  has  been  some  six  or  eight  times  greater 
than  ever  before.  In  reality  an  instruction  card  was 
prepared  telling  what  was  to  be  done,  and  with  this  as 
a  guide  there  has  resulted  the  expected  increase  of  output. 

Sp©e^  of  H©^y^  Coirasfts'uactioini 

The  American  Machinist  has,  from  time  to  time,  re- 
marked on  the  mismanagement  of  the  Government  navy 

yards.  These  remarks  can  be  substantiated  by  comparing 
the  performance  of  the  navy  yards  with  that  of  private 
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yards.  Such  comparison  is  impossible  with  respect  to 
repair  work,  because  the  navy  yards  do  almost  all  the 
navy  repair  work,  so  that  there  is  no  basis  for  comparison. 

In  the  navy  yards  a  considerable  quantity  of  manufac- 
turing work  is  done — small  boats,  cordage,  furniture, 

chain,  etc. — but  a  comparison  of  cost  of  such  articles 
made  in  navy  yards  with  similar  articles  made  outside 
of  navy  yards  is  not  possible,  because  of  variations  in 
quality  and  because  of  the  peculiar  methods  followed 
in  navy  yards  of  locating  expense  charges.  It  is  even 
impossible  to  compare  costs  of  new  construction,  for  this 
reason. 

But  an  excellent  comparison  can  be  found  in  speed 
of  new  construction.  Compare,  for  example,  the  progress 

made  on  the  "New  Mexico,"  "Idaho"  and  "Mississippi"— 
all  three  of  which  battleships  were  authorized  at  the  same 

time,  June  30,  1914.  The  "New  Mexico,"  building  at 
the  New  York  navy  yard,  is  now  (Oct.  1,  1916)  but 

48.6  per  cent,  completed,  whereas  the  "Idaho"  is  64.8 
per  cent,  and  the  "Mississippi"  55.9  per  cent,  completed, 
building  at  private  yards. 

Likewise,  take  the  case  of  the  torpedo-boat  destroyers 
"Shaw,"  "Sampson"  and  "Eowan" — all  authorized  at 
the  same  time,  June  30,  1914.  The  "Shaw,"  building 
at  the  Mare  Island  navy  yard,  is  72.5  per  cent,  completed, 

whereas  the  "Sampson"  was  delivered  in  June,  1916,  and 
the  "Eowan"  in  August,  1916,  the  latter  ahead  of  her 
■contract  date  of  completion.  The  "Sampson"  and 
"Eowan"  were  built  by  private  contractors. 

The  submarine  "L-8,"  building  at  the  Portsmouth 

navy  yard,  is  90.8  per  cent,  complete,  whereas  the  "L-9," 
"L-10"  and  "L-11,"  just  like  the  "L-8"  and  authorized  at 
the  same  time,  but  built  bv  private  contractors,  have 

all  been  delivered.  The  "0-1"  and  "0-2"  are  building 
at  the  Portsmouth  navy  yard  and  Puget  Sound  navy 
yard  respectively,  and  no  appreciable  progress  has  been 
made  upon  them,  whereas  on  the  other  boats  of  this 
class,  authorized  at  the  same  time,  but  building  at 
private  yards,  the  percentages  of  completion  vary  from 
18.6  to  34.9. 

Worse  than  any  of  these  cases  are  those  of  the  supply 

ship  "Bridge"  and  the  transport  "Henderson,"  building 
at  the  Boston  navy  yard  and  at  the  Philadelphia  navy 
yard  respectively.  These  ships  were  authorized  in  March, 
1913,  and  now,  nearly  four  years  later,  are  but  85  per 
cent,  and  78.7  per  cent,  completed  respectively.  Both 
of  these  ships  could  have  been  completed  in  24  months 

by  private  yards.  The  "Tennessee"  and  "California," 
assigned  for  construction  to  the  navy  yard,  New  York, 
and  the  Mare  Island  navy  yard,  had  not  been  laid  down 
on  Oct.  1,  1916,  although  authorized  Mar.  3,  1915;  the 
orders  were  not  placed  with  the  navy  yards  until 
December,  1915,  nine  months  after  authorization. 

The  reasons  for  this  condition  are  partly  to  be  found 
in  the  navy  yards  and  partly  in  the  Navy  Department. 
The  navy  yards  themselves  are  not  well  managed.  Their 
organization  is  faulty.  With  two  or  three  exceptions, 
each  yard  is  divided  into  two  or  more  departments,  which, 
to  all  intents  and  purposes,  are  separate  and  distinct, 
each  with  its  own  management,  methods,  etc.  One  of 
these  departments  is  under  a  civil  engineer,  another 
under  a  naval  constructor,  another  under  a  line  officer. 
The  department  under  the  line  officer  has  to  do  with 
the  manufacture  of  machinery;  that  under  the  naval 

constructor  has  to   do  with  the   manufacture  of  ships' 

hulls.  Eegularly  the  hulls  are  built  more  rapidly  than 

the  machinery,  as  a  perusal  of  the  department's  report 
of  progress  of  new  construction  will  indicate.  There 
is  something  lacking  in  the  organization  of  the  yard 
which,  if  provided,  would  bring  about  coordination  and 
the  consequent  expedition  of  work. 

Principally,  however,  the  reasons  are  to  be  found  in 
the  Navy  Department.  At  the  time  the  orders  for  the 

construction  of  the  "Bridge"  and  the  "Henderson"  were 
assigned  to  the  navy  yards  at  Boston  and  Philadelphia, 
there  were  no  building  slips  on  which  to  place  them. 
How  much  more  sensible  it  would  have  been  to  provide 
building  slips  and  cranes  for  the  construction  of  ships 
before  placing  orders  there ! 

In  the  eases  of  the  "Tennessee"  and  "California"  these 
ships  were  assigned  to  navy  yards  that  could  not  begin 
their  construction  for  a  year;  and  this  action  was  taken 
at  a  time  when  private  yards  wanted  to  build  them. 

Bids  have  just  been  opened  on  four  battleships,  and 
the  best  delivery  offered  is  40  months.  The  navy-yard 
built  ships  will  not  be  completed  within  that  time,  in 

all  probability.  Had  the  "Tennessee"  and  "California" 
been  assigned  to  private  yards  for  construction,  they 
would  have  been  ready  at  least  a  year  sooner ;  and  new 
construction  from  the  present  bill  could  have  been 
assigned  to  navy  yards  if  necessary. 

Tlhe  TIhi®uasaEadl4lh  olF  ana  laacSa 

"Such  experiences  and  many  others  like  them  gradu- 
ally made  me  realize  thoroughly  that  the  limits  we  work 

to  in  this  country,  be  they  one,  two  or  more  thousandths 
of  an  inch,  are  the  practical,  handy  and  logical  dimensions 
of  length  for  accurate  and  interchangeable  work.  The 
dimension  0.001  in.  is  a  dimension  to  stick  to  and  to  swear 

by;  0.1  mm.  is  too  large,  0.01  mm.  is  too  small." 
This  is  the  positive  testimony  of  C.  C.  Stutz,  who,  in  the 
course  of  his  article  published  elsewhere  in  this  issue, 
relates  his  experiences  with  both  the  English  and  the 

metric  systems,  saying  that  he  has  twice  acquainted  him- 
self with  each.  The  tliousandth  part  of  an  English  inch 

and  its  double  or  treble  and  half  or  quarter  give  almost 

ideal  limits  for  use  in  machinery  l)uilding.  By  compari- 

son, "0.1  mm.  is  too  large,  0.01  mm.  is  too  small." 
The  very  existence  of  this  practical  measurement,  0.001 

in.,  Mr.  Stutz  believes  has  had  a  profound  influence  upon 
the  success  of  American  machinery  building.  Quoting 
again  from  his  article : 

"The  system  of  interchangeable  parts  is  distinctly  an 
American  production.  It  has  given  us  advantages  that 
other  countries  are  trying  to  imitate.  This  is  admitted 
even  by  advocates  of  the  metric  system  in  this  country  and 
has  been  admitted  to  me  by  engineers  and  manufacturers 
abroad.  Nobody  can  deny  that  this  work  had  been  done 
on  the  basis  of  the  inch  system.  This  is  the  important 
point  I  wish  to  bring  home  forcibly,  backed  up  as  it  is 
by  indisputable  evidence  of  which  my  experience  only 

forms  a  small  part." 
So  the  thousandth  of  an  inch  has  played  ?in  important 

part  in  the  achievement  of  American  machinery  building ! 
Wiy  should  anyone  suggest  that  it  be  thrown  away? 
Simply  to  be  able  to  multiply  and  divide  by  10 — to  be 
able  to  move  over  the  decimal  point  to  the  right  or  left 
as  one  figures  on  paper.  What  a  paltry  advantage  for  an 
irreparable  loss! 
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Slhop  lE^q^ipinmeinitl  News 

Ves'ttacal  StmirlFsice  Qtrairadler 

While  the  vertical  surface  grinder  shown  in  the  illustra- 
tions was  designed  especially  for  all  classes  of  plain  surface 

work,  it  is  also  adapted  for  circular  grinding.  The 
machine  is  the  latest  addition  to  the  line  made  by  the 

Eeed-Prentice  Co.,  "Worcester,  Mass. 
The  head  of  the  grinder  is  practically  integral  with  the 

large  telescopic  column,  which  is  supported  by  a  large 
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FIG.  1.  VERTICAL,  SURFACE  GRINDER 

Table  working-  surface,  12x78  In.;  top  of  table  to  under 
side  of  grinding  wheel,  maximum  (new  wheel),  15  in.;  table 
traverse,  78  in.;  rectangular  magnetic  chuck,  working  surface. 
12x60  in.;  height,  4  in.;  rotary  chuck  (plain),  16  in.  in  diam- 

eter, 7  in.  high;  rotary  chuck  (magnetic),  16  in.  in  diameter, 
10  in.  high;  cup  wheel,  14  in.  in  diameter,  4  in.  high,  ly^  in. 
thick;  spindle  speed,  1,050  r.p.m.;  driving  pulley,  16x6%  in.; 
belt  width  (driving  from  countershaft  to  machine),  6  in.;  belt 
width  (main  line  to  tight  and  loose  counter),  6  in.;  floor  space, 
5x16  ft.;  weight,  8,700  lb. 

bearing  in  the  main  base  of  the  machine  and  clamped  into 
it  while  performing  the  work.  When  vertical  adjustment 
of  the  head  is  required,  the  clamping  device  is  released; 
and  by  means  of  a  handwheel,  worm  and  rack,,  or  through 
power  feed  provided,  the  column  and  head  are  raised  or 
lowered  to  the  desired  position  and  again  clamped  into 

place. 
The  lower  sleeve  or  bearing  for  the  spindle  is  lined  with 

nickel  babbitt  and  has  the  necessary  adjustment  for  take- 
up.  The  bearing  sleeve  is  tapered  on  the  outside,  and 
adjustment  is  obtained  through  locknuts  at  each  end  of 
the  sleeve.    The  bearing  is  3  in.  in  diameter  by  8  in.  long. 

The  upper  end  of  the  spindle  is  supported  in  a  radial 
ball  bearing.  The  end  thrust  or  backla.sh  of  the  spindle  is 
taken  by  the  use  of  a  heavy  coil  spring  and  two  ball  thrust 
collars. 

The  driving  sprocket  of  the  spindle  is  mounted  in 
independent  bearings,  so  that  there  is  no  side  strain  to 
the  wheel  spindle. 

The  wheel  chuck  has  a  composition  soft-lined  ring,  the 
outside  of  which  is  tapered  and  concentrically  closed  ou 
the  outside  periphery  of  the  wheel.  In  addition  to  this, 
a  vertical  adjustment  of  the  wheel  in  the  chuck  is  provided 
so  that  the  wheel  may  be  used  until  it  has  been  reduced  to 
%  in.  or  less  in  thickness  without  any  fear  of  crushing. 
This  type  of  chuck  has  obviated  the  necessity  of  using  a 
metallic  band  in  the  construction  of  the  wheel.  The  load- 

ing of  the  chuck  is  simple  and  is  easily  accomplished  by 
one  man. 

The  wheel  support  is  of  a  heavy  gooseneck  type,  the 
telescopic  part  of  which  is  supported  in  bearings  in  the 
base.  The  telescopic  column  is  securely  clamped  or  bound 
to  the  base  when  the  wheel  is  actually  performing  its  work, 

thereby  making  the  entire  support  for  the  wheel  practi- 
cally integral  with  the  base.  A  slight  adjustment,  how- 
ever, is  provided  in  the  spindle,  the  sleeve  of  which  tele- 

FIG.  2.    REAR  VIEW  OF  VERTICAL  SURFACE  GRINDER 

scopes  through  the  support  for  a  very  short  adjustment, 
approximately  2  to  3  in.  This  adjustment  will  never 
permit  any  excessive  overhang  from  the  spindle  support. 
The  adjustment  possible  in  the  column  and  the  vertical 
adjustment  of  the  spindle,  which  latter  adjustment  is 
controlled  either  by  hand  or  by  power,  enables  a  wide  range 
of  work  to  be  taken  care  of,  varying  from  thin  disks  to 
extremely  thick  or  high  pieces. 
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The  table  bed  is  braced  and  ribbed  to  insure  permanent 

accuracy  and  alignment.  The  table  is  of  rigid  construc- 
tion, being  heavily  ribbed  and  braced  to  prevent  warping, 

to  resist  torsional  strains  and  maintain  alignment.  The 
bed  and  table  guides  are  made  true  and  straight  by  master 
plates;  the  table  being  longer  than  the  bed,  the  travel 
tends  to  keep  both  parts  true.  The  ways  and  guides  are 
automatically  lubricated  by  reservoirs  and  rolls  provided 
along  the  entire  length  of  the  table. 

There  are  six  feeds  for  the  table,  ranging  from  3  to  12^ 
ft.  per  min.,  or  from  0.021  to  0.1-12  in.  per  revolution  of 
the  spindle.  These  feeds  are  controlled  by  means  of  levers 
at  the  front  of  the  base.  Any  feed  may  be  instantly 
obtained  while  the  machine  is  in  motion. 

The  spindle  sleeve  or  bearing  is  vertically  adjusted  in 
the  head,  either  by  hand  or  by  power.  The  vertical  adjust- 

ment in  this  machine  is  directly  above  the  wheel,  and  with 
the  counterbalance  provided  the  adjustment  is  sensitive. 
The  power  feed  is  controlled  by  a  ratchet  wheel,  provision 
being  made  for  automatically  disengaging  the  feed  at  a 

predetermined  point.  Twenty-five  diflferent  feeds  may  be 
obtained,  ranging  from  0.0002  to  0.005  in. 

An  abundance  of  water  is  supplied  to  both  the  inside 
and  the  outside  of  the  wheel  at  the  same  time.  The  inside 

supply  is  furnished  through  the  spindle.  Owing  to  cen- 
trifugal force  and  the  use  of  a  deflector,  the  wheel  and  the 

work  are  kept  free  from  grit  and  dust.  The  outside 
supply  is  furnished  through  the  ordinary  flush  system. 
Water  guards  control  the  splash  of  the  water  and  assist  in 
guiding  the  water  to  the  large  reservoirs  or  tank  at  the 
rear  of  the  machine. 

The  rectangular  magnetic  type  of  chuck  is  readily 
applied  to  the  grinder  work  table.     These  chucks  are  of 

waterproof  construction  and  therefore  are  not  subject  to 
dangers  of  short-circuit.  The  rotary  chuck,  similar  to  the 
rectangular  chuck,  is  made  dustproof  and  waterproof  to 
prevent  short-circuits.  The  driving  mechanism  is  located 
outside  the  water  guards.  These  chucks  may  be  tilted  for 
such  work  as  cutters,  circular  saw.s,  etc.,  which  require 

slightly  concave  surfaces.  The  rotary  chucks  can  be 
furnished  either  of  the  magnetic  or  of  the  plain  type. 

Msiclhiinies 

FIG.  1.    RIFLE-BARREL  DRILLING  MACHINE 

By  reason  of  the  fact  that  an  enormous  quantity  of 
military  rifles  was  contracted  for  in  this  country  during 
the  first  half  of  the  year  1915  and  also  by  reason  of  the 
demand  abroad  for  rifle-making  machinery,  the  regular 
makers  of  such  tools  in  this  country  were  entirely  unable 
to  meet  more  than  a  fraction  of  the  demand. 

This  condition  forced  a  considerable  number  of  other 

people  to  design  and  build  special  machines  for  this  pur- 
pose. A  number  of  very  novel  and  interesting  designs 

have  resulted  from  this  pressure,  some  of  them  of  high 
efficiency.  The  New  England  Westinghouse  Co.  was 
among  those  who  had  to  produce  machinery  as  best  they 
could,  from  their  own  organization;  among  others  they 
developed  a  new  type  of  barrel-drilling  machine. 

It  consists  of  12  vertical-spindle  drills,  each  driven  by 
a  single,  independent,  variable-speed  motor.  This  12- 
spindle  machine,  it  is  found,  occupies  exactly  the  same 
floor  space  as  the  old  horizontal  two-spindle  drill.  Each 
spindle  is  driven  directly  by  an  independent  motor,  which 
makes  it  possible  to  vary  the  speed  of  any  spindle  any- 

where from  1,600  to  2,400  r.p.m. ;  this  speed  can  be  con- 
stantly changed  to  suit  the  steel  that 

happens  to  be  under  any  one  of  the 
drills  at  the  time.  The  motor  is  sup- 

plied with  an  automatic  switch,  which  is 
set  to  throw  out  if  the  power  consumed 
exceeds  a  predetermined  point;  that  is, 
if  the  drill  becomes  dull  or  sticks,  the 

current  is  instantly  thrown  off,  stop- 
ping the  motor  and  feed,  thus  avoiding 

the  breaking  and  bending  of  drills, 
which  in  the  ordinary  form  of  machines 
is  a  serious  cause  of  delay  and  loss. 
The  machine  is  compact,  so  that  one 
operator  can  attend  to  12  spindles. 
It  is  also  found  in  practice  that  the 
vertical  position  enables  the  oil  and 

chips  to  relieve  themselves  more  read- 
ily, thus  adding  to  the  possible  rate  of 

speed.  Another  machine  developed  by 
the  Westinghouse  company  is  a  mate  to 
the  drilling  machine  already  described 
— namely,  a  vertical  reaming  machine 
with  12  spindles.  The  reamers  are 
driven  from  above,  and  oil  is  fed  to  the 

reamer  through  its  own  hollow  shank. 

The  barrel  is  supported  on  a  uni- 
versal joint,  so  that  it  floats  freely, 

enabling  the  reamer  to  follow  truly  and 

easily  through  the  hole.  The  feed  of 
this  machine  is  by  counterweights,  thus 

automatically  adjusting  itself  to  the 

work  being  done.    If  more  material  is 
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FIG.   2.    RIFLE-BARREL  REAMING   MACHINE 

being  reamed  at  one  time  than  another,  tlien  the  feed 
moves  more  slowly;  if  hard  steel  is  encon^ntered,  this  also 
slows  up  the  feed  without  any  attention  whatever  from  the 

operator.  From  90  to  100  rifle  barrels  per  hour  are  reg- 
ularly being  reamed  on  this  machine  by  one  operator. 

These  machines  are  being  put  upon  the  market  by 
Walter  H.  Foster  Co.,  50  Church  St.,  New  York  City. 

To  permit  precise  calculation  in  securing  the  maximu.-n 
reduction  in  drawing  sheet  steel  with  double-action  and 
combination  drawing  dies,  0.  H.  Jensen,  44  Horton 
PL,  Buffalo,  N.  Y.,  has  perfected  the  calculator  shown. 

DRAWING-DIE   CALCULATOR 

This  drawing-die  calculator  was  designed  to  permit 
ready  determination  of  the  correct  reduction,  allowing  in 
tlie  automatic  calculation  for  variations  in  stock  thickness 

and  diameters  of  blanks  and  shells.  The  calculator  indi- 
cates the  maximum  draw  obtainable  with  a  percentage 

of  breakage  that  is  claimed  to  come  within  a  limit  that 
is  practically  negligible. 

The  calculator  is  of  the  three-disk  revolving  type  and 
has  been  founded  upon  exhaustive  experiments  originally 
charted  and  reduced  to  a  slide-rule  basis. 

EcoffiicDsiffiac  WsitP  aimdl  tEn®  MaclhSirae- 
IBiuialdliinig  Eimdl^stffies 

(Continued  from  page  830) 

in  another  part  of  France  than  that  which  formerly 
formed  the  main  strength  of  the  French  machine-building 
industry.  Italy  is  working  hard  to  bring  her  industry  to 
a  higher  standard,  although  she  has  been  much  hampered 
in  her  endeavors.  The  enormous  orders  for  machinery 

reaching  our  country  from  Italy  show  that  great  changes 
have  taken  place.  Eussia  has  created  practically  a  new industry. 

When  the  war  is  over  at  least  two  countries  will  liave 

lieen  added  to  the  machine  producers  in  Europe — Eusgia 
and  Italy.  In  consequence,  they  will  buy  less  machinery 

and  more  machine  tools  than  before.  It  is  therefore  cer- 
tain that  the  countries  of  the  allies,  should  they  desire 

to  do  so,  will  be  able  to  produce  a  large  part  of  the  ma- 
chines they  need.  Gennany  also  may  build  as  much  as 

possible  for  her  own  market,  especially  under  the  prospect 

of  finding  part  of  her  old  European  markets  closed  against 

her. 
But  whatever  happens  there  must  be  in  each  of  the  two 

groups  a  surplus  of  production.  AVith  the  increased 

Capacity  peace  cannot  bring  sufficient  business  to  keep 

the  shops  busy.  Under  these  circumstances  the  position 
of  the  neutral  machinery  producer  becomes  increasingly 
difficult.  The  United  States  most  likely  will  feel  little 

of  this,  but  the  neutrals  of  Europe  have  less  power  to 

resist,  and  with  the  exception  of  the  Northern  powers 

they  have  even  no  chance  for  effective  combination. 

The  Situation  in  Sweden  and  Spain 

Sweden  employs  about  70,000  men  in  her  machine 

building,  engineering  and  iron  and  steel  trades,  and  had 

a  total  output  of  $64,000,000  before  the  war.  Under 

the  pressure  put  on  the  Swedish  market  since  the  out- 
break of  the  war,  and  the  necessity  of  extending  the 

national  output,  this  production  has  been  much  increased. 

The  Norwegian  industry  is  smaller,  as  is  also  that  of 

Denmark.  These  three  nations  have  had  frequent  inter- 
course since  the  war  started,  and  it  is  likely  that  they 

will  form  a  special  economic  group,  possibly  to  be  joined 

by  Holland.  The  latter's  engineering  industry  is  not 
large,  but  it  has  a  shipbuilding  industry  employing 

uearly  30,000  men. 

Spain  during  the  last  few  years  has  built  up  an  im- 
portant and  active  machinery-building  industry.  Owing 

to  t!ie  rapid  progress  made  by  that  country,  expressed 

well  by  the  fact  that  it  has  become  an  important  customer 
for  the  American  machine-tool  industry,  it  is  practically 

impossible  even  to  estimate  the  size  of  its  industries. 

The  present  position  of  Switzerland  is  doubtful. 

The  country  had  a  well-developed  machinery  industry  be- 
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fore  the  war,  building  not  only  for  her  own  use  but  also 
for  export.  Since  the  war  Switzerland  has  appeared  in 
the  American  market  several  times  as  a  large  customer 
for  machine  tools,  and  after  the  war  may  become  an  im- 

portant producer  of  certain  special  machines  in  the  textile 
line  and  also  of  light  explosion  motors,  the  production  of 
which  has  been  greatly  increased  since  the  outbreak  of 
the  war. 

Strength  of  Economic  Alliances 

Economic  alliances,  when  formed  with  the  intention  of 
mutual  support,  have  so  far  proved  to  be  of  advantage  to 
the  participating  countries.  Such  combinations  tend  to 
increase  manufacturing  activity  and  also  allow  of  a  better 
utilization  of  the  mutual  resources.  The  example  of  the 
German  Zollverein,  which  was  followed  by  the  foundation 
of  the  present  German  empire,  may  be  cited  in  this  respect, 
so  no  immediate  danger  to  the  economic  life  of  Europe 
would  result  from  any  economic  alliance  of  several  of 
the  leading  powers.  We  do .  not  deplore  the  fact  that 
European  nations  intend  to  combine  for  mutual  economic 
support,  but  that  this  combination  is  contemplated  on 
both  sides  with  the  avowed  object  of  hurting  the  other. 
Economic  alliances,  such  as  proposed  by  the  Paris  con- 

ference and  also  advocated  in  Germany  and  Austria- 
Hungary,  can  only  be  effective  when  they  succeed  in 
making  the  neutral  states  subservient  to  their  interests. 
If  this  cannot  be  done,  any  other  powerful  and  independ- 

ent economic  national  unit  can  break  up  either  of  the 
combinations  or  both  of  them  at  will,  provided  it  owns 
raw  material  or  other  resources,  the  supply  of  which  is 
imperative  to  the  combining  countries.  Neither  of  the 
groups  of  nations  will  be  able  to  exist  without  American 
supplies,  from  the  United  States  as  well  as  from  South 
America. 

While  the  war  lasts  and  normal  intercourse  between  the 
European  powers  is  interrupted,  the  ideas  of  the  Paris 
conference  may  be  carried  into  execution.  But,  fortu- 

nately, there  is  not  always  war,  and  when  peace  returns 
different  counsels  will  guide  the  nations.  It  will  then  be 
shown  that  while  there  are  no  reasons  why  economic  alli- 

ances should  not  exist,  there  are  many  that  will  make  it 
desirable  for  the  parties  on  both  sides  to  start  again  the 
old  conmiercial  intercourse.  The  fine  economic  texture 
of  Europe,  woven  during  many  years  of  peace,  and  the 
result  of  the  economic  development  of  centuries,  will 
prove  more  durable  than  the  diplomats  in  Paris  and  the 
scientists  in  Berlin  expect. 

iiiiiiitimiiitiiiiiiiiiiitiiiii! iiiiiiiiiiiriiniiiiiiiiri 
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William  R.  King,  formerly  with  the  E.  S.  Jack- 
man  Co.,  has  joined  the  selling  forces  of  Williuni 
K.  Stamets,  Pittsburgh,  Penn. 

L.  S.  Devos.  formerly  purchasing  agent  for  R, 
Martens  &  Co.,  New  York  City,  has  joined  the 
selling  forces  of  the  Selson  Engineering  Co.,  Ltd., 
New  York  City. 

L.  L.  Gisborne  has  become  manager  of  the 
Toronto  office  of  the  General  Supply  Co.  of 
Canada,  succeeding  G.  B.  Harlock,  who  has 
severed  his  connection  with  the  firm. 

E.  W.  Petters,  chairman  of  Fetters,  Ltd.,  oil 

engine  manufacturers,  of  Y'eovil,  England,  is  at 
present  in  this  country  for  the  purpose  of  secur- 

ing a  plant  to  take  up  the  manufacture  of  his 
type  of  oil  engine. 

A.  C.  Lindholm.  who  Is  known  to  the  readers  of 
the  "American  Machinist"  through  his  many  con- 

tributions on  punch  and  die  practice,  has  become 
assistant  superintendent  of  the  Liberty  Fuse  and 
Arms    Co.,   Long  Island   City,    N.    Y. 

Donald  Baker,  assistant  superintendent  of-  the 
Liberty  Fuse  and  Arms  Co.,  Long  Island  City, 
and  a  frequent  contributor  to  the  "American  Ma- 

chinist," has  resigned  his  position  to  become  fore- 
man of  the  toolroom  of  the  Williams  Mfg.  Co., 

Montreal,    Canada. 
John  V.  N.  Dorr,  president  of  the  Dorr  Cyanide 

Machinery  Co.,  New  York  City,  has  been  awarded 
the  John  Scott  Legacy  Medal  and  Premium,  by 
the  City  of  Philadelphia,  on  recommendation  of 
the  Franklin  Institute,  for  his  inventions  in 
hydrometallurgical  apparatus. 

H.  A.  Runge,  for  a  number  of  years  connected 
with  the  export  department  of  Manning,  Maxwell 
&  Moore,  has  been  elected  vice-president,  in 
charge  of  machinery  and  heavy  hardware,  of  the 
Internations  Commercial  Corporation,  New  York 
City. 
aiiiiiimiitiiiiiiiiiiiHiiiirinriiiriTrMiiiiiiiirriuiiiiiii iiiiiiiiiiitiiitu 

^  Obituary 
iiiiiiiiiitiiritiii 

Napoleon  DuBrul,  president,  Miller,  DuBrul  & 
Peters  Co.,  Cincinnati,  died  at  his  residence  in 
that  city  on  Oct.  26,  aged  70  years.  He  was  the 
inventor  of  a  number  of  machines,  chief  among 
which  was  an  automatic  machine  for  makluK 
cigarettes.  He  is  survived  by  his  widow  and  four 
sons.  The  sons  are  all  associated  with  the  bus- 
iness. 

William  Cooper  Cuntz,  managing  director  of  the 
Goldschmidt  Tliermlt  Co.,  New  York  City,  died 
Nov.  2  at  Auburndale,  Mass..  in  his  45th  year. 
He  was  born  and  educated  in  Hoboken  and  started 
his  business  career  with  the  Pennsylvania  Steel 
Co.  of  Stockton,  Penn.,  and  later  went  to  Boston, 
Philadelphia,  and  London,  England,  for  the  com- 

pany. He  became  connected  with  the  Goldschmidt 
Thermit  Co.  in  1910. 

Theodore  Newell  Ely,  engineer  and  retired  chief 
of  motive  power  of  the  Pennsylvania  Railroad 
Co.,  died  at  his  home  in  Bryn  Mawr,  Penn.,  on 

Oct.  28.  Mr.  Ely  retired  from  active  engineering 
work  in  1911.  Mr.  Ely  was  born  in  Watertown, 
N.  v.,  and  was  educated  in  the  Rensselaer  Poly- 

technic Institute,  where  he  received  the  degree 
of  C.  E.,  in  1866.  In  addition,  he  received  the 
honorary  degree  of  M.  A.  from  Vale  University 
in  1897,  and  that  of  Sc.D.  from  Hamilton  College 
in  1904.  He  spent  his  entire  active  life  in  the 
employ  of  the  Pennsylvania  R.R.,  whose  engi- 

neering department  he  joined  in  1868.  During 
1893-1910  he  was  chief  of  motive  power  of  the 
lines  east  and  west  of  Pittsburgh  and  Erie,  and 
at  the  time  of  his  retirement  was  chief  of  the 
whole  system. 

Arthur  C.  Eastwood,  president.  Electric  Con- 
troller and  Manufacturing  Co.,  Cleveland,  Ohio, 

died  on  Oct.  17.  Mr.  Eastwood  received  his  early 
education  in  Louisville,  Ky.,  and  his  technical 
training  at  the  Rose  Polytechnic  Institute.  As  a 
young  electrical  engineer  at  the  mills  of  the  Ten- 

nessee Coal,  Iron  and  Railroad  Co.  his  work  at- 
tracted the  attention  of  S.  W.  Wellman,  who  in- 

duced him  to  take  up  work  in  Cleveland  as  elec- 
trical engineer  of  the  Wellman-Seaver  Engineer- 

ing Co.  and  chief  engineer  for  the  newlv  formed 
Electric  Controller  and  Supply  Co.  As  a  result 
of  Mr.  Eastwood's  Inventive  ability,  the  growth 
of  the  latter  company  was  so  rapid  that  he  was 
soon  forced  to  give  the  business  his  entire  atten- 

tion under  the  title  of  general  manager  and  chief 
engineer.  About  1905  Mr.  Eastwood  and  his  as- 

sociates reorganized  the  company,  and  the  name 
was  changed  to  the  Electric  Controller  and  Man- 

ufacturing Co.,  with  Mr.  Eastwood  as  active  head 
He  was  the  patentee  of  nearly  100  inventions, 
covering  all  phases  of  electrical  control  and 
power  generation.  The  lifting  magnet,  develop- 

ment of  which  was  entirely  his  own  work,  was  in 
his  own  opinion  his  greatest  inventive  accom- plishment. 
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The   Wahlstrom    Tool    Co.    has    moved   to    5320 Second  Ave.,   Brooklyn,  N.   Y. 

A.    P.    McCulloch    Machine    Co.    has    moved   its 
shop  from  Chelsea,  Mass.,  to  216  High  St.,  Boston 

Mass.  I.         ,  , Latrobe  Electric  Steel  Co.,  Latrobe,  Penn  ,  has opened  a  sales  office  In  Cincinnati,  Ohio.  Edwin M.  Oug,  manager. 
Burton -Griffiths  Co.,  London,  England  has moved  its  American  office,  in  charge  of  W  W  Gib- 

bons, from  the  Grand  Central  Terminal  Building 
to  110  West  40th   St.,  New  York  City. 
The  Wolverine  Machinery  and  Supply  Co  813 

Dime  Bank  Bldg.,  Detroit,  has  been  organized to  handle  a  general  line  of  machine  tools  W  C 
Kettenring  is  president.  J.  M.  Blount,  vice-presi- 

dent :   G.    (,.    Whitney,   secy,    and   treasurer. 
aillllllllll   tlllllllllllMIIIIIIII   Iiiiiii   UMIIIIItt   It   Illlllllll* 

Trade  Catalogs 
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Bali-Bearing  Hangers.  Gurney  Ball  Bearing  Co., Jamestown,  N.  Y.  Catalog  H-2 ;  pp.  40;  S^txll in. ;  illustrated. 

.,»♦.  n  fS'o^.?'..  Springs,  Screw-Machine  Prod- 
ucts,  Co  d-Rolled   Steel    and   Wire.    Washers,    Etc. The  Wallace  Barnes  Co.,  :j8  Wallace  St.,  Bristol 

Conn.  Catalog  7-A;  pp.  28;  6x9  In.;  illustrated, A  chart  of  decimal  equivalents  and  tables  of  wire and  steel  stock  gages  are  included. 
Cold  Saw  Cutting-Off  Machines.  Newton  Ma- 

chine Tool  Works,  Inc.,  23rd  and  Vine  St.,  Phila- 
delphia, Penn.  Catalog  No.  21;  pp.  72;  6x9  in  • Illustrated.  This  includes  supplement,  showing otlier  machines  built  by  this  company,  including milling,  slotting,  planing  machines,   etc. 

Automatic  Gear  Cutting  and  Mitlina  Machines. 

.  ̂,1"".  ,*>t'>"dard  JIanufacturing  Co.,  Housatonic f^^'^'^'^i'iBcvon,  Conn.  Loose  Leaf  Catalog  No. 10;  9x11  in  ;  illustrated.  This  also  shows  the drilling  machines  formerly  made  by  the  Dwight Mate  Machine  Co.  and  riveting  machines  made 
by  Harvey  Hubbell  and  a  new  cutter  and  tool 
grinder. 
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I    Forthcoming  Meetings -""""""   •••>«•„,„   ,i„,   ,   ,„„   ,   „„„„„„„   ,„„„„„,i 
American  Society  of  Mechanical  Engineers. 

Annual  meeting,  Dec.  3-8,  Engineering  Building, 
New  York  City.  Calvin  W.  Rice,  secretary,  29 West  39th  St.,  New  York  City. 

American  Society  of  Mechanical  Engineers. 
Monthly  meeting,  first  Tuesday.  Calvin  W  Rice, 
secretary,  29  West  39th  St.,  New  York  City. 

Boston  Branch  National  Metal  Trades  Associa- 
tion. Monthly  meeting  on  first  Wednesday  of 

each  month.  Young's  Hotel.  W.  W.  Poole,  secre- 
tary, 40  Central  St.,  Boston,  Mass. 

Providence  Association  of  Mechanical  Engi- 
neers. Monthly  meeting,  fourth  Wednesday  of 

each  month.  J.  A.  Brooks,  secretary.  Brown  Uni- 
versity, Providence,  R.  I. 

New  England  Foundrymen's  Association.  Reg- ular meeting,  second  Wednesdav  of  each  month. 
Exchange  Club,  Boston.  Mass.  Fred  F.  Stockwcll, 
205  Broadway,  Cambridgeport,  Mass. 

Engineers'  Society  of  Western  Pennsylvania. 
Monthly  meeting,  third  Tuesday ;  section  meeting, 
first  Tuesday.  Elmer  K.  Hlles,  secretary,  Oliver 
Building,  Pittsburgh,  Penn. 

Rochester  Society  of  Technical  Draftsmen. 
Monthly  meeting,  last  Thursday.  O.  L.  Angertne, 
Jr.,  secretary.  857  Genesee  St..  Rochester,  N.  Y. 

Superintendents'  and  Foremen's  Club  of  Cleve- 
land. Monthly  meeting,  third  Saturday.  Philip 

Frankel,  secretary,  310  New  England  Building, 
Cleveland,  Ohio. 

Western  Society  of  Engineers,  Chicago,  III. 
Regular  meeting,  first  Wednesday  .evening  of  e.ach 
month,  excepting  July  and  .\ugiist.  J.  H.  Warder, 
secretary.  1785  Monadnock  Block.  Chicago,  HI. 

Philadelphia  Foundrjinen's  Association.  Meet- 
ings first  Wednesday  of  each  month.  Manufac- 

turers' Club.  Philadelphia.  Penn.  Howard  Evans, secretary,  Pier  45  North.  Philadelphia,  Penn. 

Technical  League  of  .\merica.  Regular  meet- 
ing, second  Friday  of  each  month.  Oscar  S. 

Teale,  secretary,  33  Broadway,  New  York,  N.  Y. 
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P)Y  J.  E.  Johnson,  Jr.* 

SYNOPSIS— One  of  John  E.  Sweet's  "boys" 
shoir.t  ?/.«  fhat  "Professor's"  character  was  more 
than  his  achievements,  that  his  heing  was  greater 

than  his  doing.  At  his  death.  Professor  Sweet 

left  a  brief  autobiography  tvritten  in  his  own  mod- 
est way.  This  is  published  here  for  the  first  time. 

It  tells  of  his  boyhood  home,  his  early  life  and  some 
of  the  incidents  of  his  mature  years. 

A  people  who  have  well  met  the  task  of  reducing  half 
a  continent  from  an  aboriginal  wilderness  to  civilization 

in  little  more  than  a  century  are  necessarily  utilitarian 
and  should  not  be  unduly  reproached  for  that  fact;  but 

as  the  task  of  reducing  the  wilderness  to  a  home  of  civili- 
zation approaches  completion,  those  engaged  upon  it  have 

more  leisure  to  cultivate  the  gentler  side  of  life  and  in 

so  doing  must  recognize  that  sentiment  in  the  broad, 
brave  sense  of  that  word  has  had  much  to  do  with  tech- 

nical development.  Accordingly,  all  right-thinking  read- 
ers will  not  disapprove  of  the  comparatively  new  departure 

of  the  American  Machinist  in  publishing  a  biographical 

notice  and  appreciation  of  the  great  men  of  the  mechan- 
ical-engineering profession. 

In  the  eyes  of  his  friends  and,  they  hope,  in  the  opinion 
of  the  profession  at  large  no  man  has  better  earned  that 
honor  than  John  E.  Sweet.  It  is  therefore  eminently 

fitting  that  an  adequate  record  of  his  life  and  character 

should  appear  here.  But  when  it  came  to  having  such 
a  record  prepared,  the  editor  found  himself  in  serious 

difficulty.  Professor  Sweet  lived  to  a  great  age,  eighty- 
three  and  a  half.  Few,  indeed,  of  his  contemporaries 

are  left,  and  of  his  "boys,"  in  spite  of  the  fact  that  new 
ones  were  coming  along  even  to  the  last  years  of  his 
life,  most  have  long  since  grown  gray  and  taken  on 
weighty  responsibilities.  Two  or  three  there  were  who 

were  well  fitted  by  intimate  friendship  and  close  associa- 
tion with  Professor  Sweet,  since  the  Cornell  days  of 

almost  forty  years  ago,  as  well  as  by  professional  dis- 
tinction and  literary  training,  to  prepare  a  notice  that 

historically  and  sympathetically  would  have  done  credit 
to  the  task.  Unfortunately,  the  lielp  of  these  gentlemen 

■  was  unavailable,  so  the  writer  has  undertaken  the  work 
in  the  belief  that  it  were  better  done  inadequately  than 
not  at  all. 

My  Connection  with  "Professor" 

My  own  connection  with  "Professor,"  as  we  always 
called  him  and  as  I  shall  call  him  in  these  reminiscences, 

began  in  February,  1^93.  I  had  taken  my  degree  at 
Cornell  a  few  months  earlier  and  was  casting  around  for 

an  opening  in  the  steam-engine  business.  T  had  seen 

a  good  deal  of  Professor's  writings  in  the  Amei-ican 
Machinist  and  some  in  the  "Transactions"  of  the  Amer- 

ican Society  of  ̂ lechanical  Engineers.  I  wrote  to  him 

and  asked  for  a  job.  I  received  a  characteristic  replv, 
calculated  to  eiuourage,  not  to  depress,  as  so  many  such 
replies  are,  especially  in  dull  times  like  those.     He  was 

•ConBultlng  Engineer,  Metallurgrist. 

looking  for  a  man  to  make  the  designs  for  a  special 

compound  engine  and,  subject  to  certain  conditions,  I 
could  have  the  job  if  I  wanted  it.  Of  course  I  wanted 
it,  and  a  few  days  later  I  was  ensconced  at  a  drafting 

board  close  beside  Professor's  desk. 
For  the  next  several  months  I  received  intensive  edu- 

cation in  the  highest  grade  of  mechanical  knowledge  and 

in  commonsense  to  the  nth  power.  I  also  saw  an  example 
of  the  highest  ideals  of  human  conduct  being  followed 

by  a  man  completely  unconscious  that  there  was  anything 
praiseworthy  or  even  noticeable  about  such  a  course. 

■  The  panic  of  '93  and  changes  in .  the  plans  of  the 
customer  for  whom  the  engine  was  being  designed  led 

to  my  transfer  after  a  few  months  to  another  concern  in 

Syracuse,  where  I  kept  in  close  touch  with  Professor.  A 
year  later  I  left  Syracuse  and  never  returned  there  to 

live,  but  always  maintained  a  correspondence  with  Pro- 
fessor, not  by  any  means  frequent,  but  full  enough  to 

keep  him  in  intimate  touch  with  what  I  was  doing,  while 
he  on  his  side  wrote  to  me  very  fully  as  to  his  work, 

his  travels  and  the  things  that  he  was  interested  in  and 

thought  about.  Added  to  that, » whenever  I  could  ar- 
range it,  after  1901,  we  met  at  least  once  a  year  at  the 

dinner  given  by  "Professor  Sweet's  boys."  Once  or 
twice  he  came  to  visit  me  for  a  few  days.  In  this  way, 

while  my  association  with  Professor  was  not  as  long  by 

nuiny  years  as  that  of  a  number  of  the  other  "boys," 
it  was  fairly  intimate  and  gave  me  a  good  knowledge  of 
his  character. 

The  Power  of  Ch-^r.^cter 

The  opening  paragra])hs  of  Emerson's  wonderful  essay on  '"Character"  are  as  follows : 

I  have  read  that  those  who  listened  to  Lord  Chatham  (elt 
that  there  was  something  finer  in  the  man  than  anything 
which  he  said.  It  has  been  complained  of  our  brilliant  Eng- 

lish historian  of  the  French  Revolution  that  when  he  has 
told  all  his  facts  about  Mirabeau,  they  do  not  justify  his 
estimate  of  his  genius.  The  Gracchi.  Agis  Cleomenes,  and 
others  of  Plutarch's  heroes,  do  not  in  the  record  of  facts  equal 
their  own  fame.  Sir  Philip  Sidney,  the  Earl  of  Essex,  Sir 
Walter  Raleigh,  are  men  of  great  figure,  and  of  few  deeds. 
We  cannot  find  the  smallest  part  of  the  personal  weight  of 
Washington  in  the  narrative  of  his  exploits.  The  authority 
of  the  name  of  Schiller  is  too  great  for  his  books.  This  in- 

equality of  the  reputation  to  the  works  or  the  anecdotes  is 
not  accounted  for  by  saying  that  the  reverberation  is  longer 
than  the  thunder-clap:  but  somewhat  resided  in  these  men 
which  begot  an  expectation  that  outran  all  their  performance. 
The  largest  part  of  their  power  was  latent.  This  is  that 
which  we  call  Character — a  reserved  force  which  acts  directly 
by  presence,  and  without  means.  The  purest  literary  talent 
appears  at  one  time  great,  at  another  time  small,  but  char- 

acter is  of  a  stellar  and  undiminishable  greatness. 

This  is  obviously  not  intended  as  disparagement  of 

Washington  or  any  of  the  others — rather  the  reverse — 

but  to  bring  out  Emerson's  view  that  character  involves 
something  more  than  accomplishment.  He  might  almost 
liave  said  that  character  consists  in  being  rather  than 

in  doing.  Nevertheless,  we  must  not  forget  that  these 
two  modes  of  existence  merge  into  one  another  more  or 
less,  and  being  which  does  not  translate  itself,  at  lea.st 

to  some  extent;  into  .some  useful  form  of  doing  is 
\\'orthIess. 
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Sometimes  it  has  seemed  to  me  that  one  reason  why 

we  do  not  always  have  a  great  estimate  of  the  acconi- 
jilishments  of  great  men  is  that  their  achievements  have 

passed  into  and  become  a  part  of  tlie  common  life.  Wash- 
ington, for  instance,  declined  to  be  made  king  of  the 

Colonies  and  indirectly  forced  the  formation  of  repre- 
sentative and  republican  government.  Later  he  declined 

to  be  president  for  more  than  two  terras,  as  he  thought 
that  a  had  tradition  would  be  established  by  his  doing 

so.  These  two  concepts  that  there  shall  be  no  king  in 
America  and  that  the  continuous  reelection  of  any  one 

man  shall  be  forbidden  by  pTd>lic  sentiment  have  passed 

into  and  become  a  part  of  our  political  life.  It  is  but 
seldom  that  we  refer  them  back  to  that  great  character 

who  gave  them  to  ns.  To  choose  a  later  and  more  tech- 
nical illustration,  one  of  the  greatest  inventions  in  the 

metallurgical  field  durin<r  the  last  half  of  the  nineteenth 

century  was  the  three-high  rolling  mill.  Everyone  who 

desires  to  do  so.  now  uses  it.  freely,  but  it  is  probable 

that  not  one  man  in  ten  knows  that  it  was  invented  by 

John  Fritz,  though  he  died  only  a  year  or  two  ago,  one 

of  the  great  figures  in  the  metallurgical  development  of 
our  country. 

In  the  same  way  the  subject  of  this  sketch  was  greater 

than  anything  that  he  did,  aiul  many  of  the  things  he 

pioneered  were  adopted  after  years  of  missionary  work 

by  him  and  have  passed  into  the  world's  fund  of  me- 
chanical knowledge  with  never  a  thought  as  to  their 

origin  or  to  the  deplorable  conditions  that  would  exist 
if  we  did  not  have  them. 

Professor's  Family  and  People 

Professor  came  of  people  who  were  farmers  and  me- 
chanics in  the  best  sense  of  those  words.  I  asked  him 

once  whence  came  the  mechanical  ability  that  the  family 

had  to  such  a  marked  extent,  and  he  replied  that  it 

was  from  his  mother's  people — the  Avery's — who,  he 

said,  "were  all  born  mechanics." 
There  were  several  brothers,  of  whom  one  other  achieved 

considerable  distinction.  This  was  William  A.  Sweet, 

deceased  some  ten  or  fifteen  years  a-jo.  who  differed  from 

Professor  in  the  marked  way  that  brothers  so  often 

differ;  in  character  and  in  manner  he  was  the  very  an- 
tithesis of  John  E.  He  was  a  fighter,  as  rough  as  a 

bear  if  crossed,  fond  of  display,  especially  of  jewels — all 

things  that  Professor  abhorred.  William  A.  became  in- 
volved in  fights  in  regard  to  public  questions  in  Syracuse, 

and  on  these  occasions  his  methods  were  more  charac- 
terized bv  directness  rather  than  by  gentleness.  He 

angered  manv  people  by  his  outspoken  attacks  on  ob- 
jectionable things,  and  it  is  said  that  these  people  would 

sometimes  end  up  a  tirade  against  him  with  the  words, 

"and  they  say  that  he's  got  a  brother  who  is  one  of  the 
finest  men  who  ever  lived  on  earth,"  implying  that  it 
was  a  contradiction  of  the  laws  of  nature  for  William 
A.  Sweet  to  have  a  brother  answering  that  description. 

The  two  brothers  were  just  as  different  as  this  remark 
implied,  but  were  alike  in  possessing  marked  mechanical 

ability.  Professor's  own  powers  of  observation  and  his 
ability  to  digest  what  he  saw  were  remarkable:  but  he 

once  told  me  that  if  he  and  "Bill"  walked  through  a  shop 
or  industrial  plant  together,  his  brother  would  see  more 

of  what  the  plant  contained  than  he  did.  'Wliile  the  two brothers  were  associated  in  earlier  years  when  mechanical 

and  metallurgical  activities  had  hardly  become  differen- 

tiated from  one  another,  as  time  went  on  William  A. 

developed  along  the  lines  of  the  steel  industry,  while 
Professor  became  more  and  more  closely  identified  with 
refined  mechanical  work  and  the  conditions  necessary  for 

its  production. 
Professor's  life,  as  a  whole,  may  properly  be  divided 

into  two  portions — that  previous  to  his  becoming  pro- 
fessor of  mechanical  arts  at  Cornell,  and  the  portion  sub- 

sequent to  that  important  event. 
Owing  to  the  urging  of  some  of  us,  Professor  Sweet 

prepared  within  quite  recent  years  an  outline  of  an  auto- 

biography. This  has  the  defect  that  Professor's  incur- 
able modesty  did  not  permit  him  to  put  the  emphasis 

upon  the  important  things  of  his  life,  or  even  to  describe 
them  fully.  Nevertheless,  it  is  the  best  information  we 
have  in  regard  to  his  early  life  and  is  quoted  here  almost 
in  full : 

Person.\l  Reminlscences  Writtex  by  Profe.ssor 
Sweet 

I  was  born  in  Pompey,  and  Pompey  was  a  good  place 
to  come  from,  because  a  good  many  pretty  good  people 
have  come  from  there:  Horatio  Seymour,  who  ran  for 

President ;  Grace  Greenwood,  the  author  of  "Fifty  Years 
Ago";  Charles  ̂ lason,  patent  commissioner;  and  later, 
Holland  Duell,  also  commissioner:  William  Avery,  the 

inventor  of  the  Avery  engine  and  many  other  useful  in- 
ventions; besides  many  other  noted  people. 

Pompey  generated  some  comedians  and  liars— one  man 
who  had  two  yoke  of  oxen  drawing  interest,  and  a  liar 
who  could  give  Baron  ̂ Munchausen  hearts  and  spades  and 
beat  him  on  inventing  stories.  As  an  example,  he  built 
himself  a  log  hou.«e  and  it  was  so  tight  that  the  fire 
would  not  draw,  so  he  bored  a  gimlet  hole  through  the 

sash  and  it  was  all  right.  Old  Strickland  had  a  won- 
derful dog  that  could  run  like  streaked  lightning.  It 

was  chasing  a  fox,  and  the  fox  swerved  past  a  sapling. 

The  dog,  always  aiming  for  the  fox.  .struck  his  nose 

squarely  against  the  sapling,  which  split  him  from  end  to 
end ;  and  as  the  two  halves  pa-ssed  the  sapling,  they  came 

together  and  welded,  and  the  dog  kept  on  and  ca])tured 
the  fox. 

The  thing  that  I  remember  that  dates  back  the  farthest 
must  have  been  when  I  was  perhaps  three  years  old.  I 
had  my  knee  on  a  stick  across  my  little  chair,  trying 
to  saw  the  stick  with  a  compass  saw.  My  father  said. 

"That  boy  will  make  a  mechanic."  That  I  remember  as 
distinctly  as  I  do  am-thing  that  happened  yesterday. 
How  near  that  prophecy  came  true,  others  may  guess. 

I  believe  the  next  event  that  I  call  to  mind  was  when 

I  was  four  years  old.  Our  people  moved  to  a  farm  at 
Britain  Settlement,  now  Collamer,  north  of  Messina 

Springs.  I  only  remember  that  Jim  Terwillicrer  (I 
remember  him  particularly,  as  he  challenged  my  first 
vote)  attended  the  same  country  school,  but  not  long, 
as  I  do  not  think  I  went  over  two  days. 
When  we  were  returning  to  the  Pompey  farm,  we 

stopped  at  ̂ fessina  Springs  Hotel.  ̂ ly  mother  was 
taken  sick  and  asked  my  father  to  get  her  some  wine, 
and  T  was  horror  stricken.  It  would  seem  from  this  in- 

cident that  I  inherited  my  temperance  notions.  T  don't 
know  what  became  of  me  from  that  time  until  T  was  seven 

years  old,  probably  nothing,  for  when  I  was  four  years 
old  my  voungest  sister  was  born  and  from  that  time 
until  I  went  to  school  I  existed  and  kept  out  of  the  way. 

I  was  alwavs  tinkerinEr  and  was  dubbed  "Johnny  Tinker," 
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T  don't  remember  about  my  fjreat  achievements  dnrin"; 
my  seliool  life,  as  that  was  mostly  in  the  old  stone  school- 
honse.  T  eannot  remember  that  T  ever  stiirlierl — not 
that  T  was  the  bar!  hoy  in  the  srhool  or  out.  or  made 
any  trouble,  as  T  was  never  punished  or  had  a  fi<rht. 
ATy  best  hold  was  in  arithmetic  and  peopraphy,  the  lat- 

ter because  I  conld  draw  the  maps  better  than  the  others, 
and  the  arithmetic  was  easy  for  me.  There  were  three 
schoolhonses,  each  a  mile  and  a  half  away,  and  it  was 
(jetting  an  education  at  long  range.  My  last  teacher 
was  a  Miss  Bridgman,  who  found  out  my  weak  points  in 
schoolwork  when  the  study  of  grammar  came  up,  for  I 

got  no  farther  than  the  one  rule,  "A  noun  is  the  name 
of  something."  When  she  attempted  to  .start  me  on 
algebra  she  said,  "Let  A  stand  for  300,"  or  something  of 
that  sort.  I  asked  why  three  and  two  naughts  wouldn't 
do  just  as  well.     She  tiien  gave  it  up  as  a  bad  job. 

Beginning  of  My  Mechanical  Experience 

My  mechanical  experience  started  simultaneously  with 

my  schoolwork,  as  the  first  day  was  only  a  half-day  in 
school.  I  went  home  at  noon,  and  in  the  afternoon  I 

made  a  model  of  a  plow.  With  one  of  my  left-hand 
improvements,  I  made  the  moldboard  ver^'  long  and  ex- 

plained to  my  lirother  that  I  made  it  that  way  because 
it  would  draw  easier.  So  my  mechanism  began  to  show 
itself  early,  as  did  my  disposition  to  do  things  better. 
I  cannot  call  to  mind  ever  starting  on  a  job  without 
thinking  out  how  to  make  it  better  than  it  liad  been  done 
before. 

When  I  was  about  twelve  years  old  I  made  a  small 

fiddle.  My  parents  likely  thought  I  -made  tlie  fiddle 
because  I  wanted  to  play  it,  so  I  was  sent  over  to  Jlr. 

Sutherland's  to  take  lessons  and  came  home  at  the  end 
of  two  weeks  with  about  a  dozen  tunes  to  my  credit,  which 
would  indicate  that  I  was  an  apt  scholar.  Perhaps  I 
was,  in  a  way,  but  no  musician,  as  I  did  not  learn  how 
to  tune  my  fiddle  for  twenty  or  thirty  years,  and  then 
not  as  musicians  tune  theirs.  I  make  a  distinction  be- 

tween a  fiddler  and  a  musician :  The  fiddler  plays  one 
note  at  once  and  the  musician  two,  and  when  I  learned 

to  tune  my  fiddle  it  was  in  a  new  way.  Wlien  the  string 
of  a  stringed  instrument  is  slightly  touched  in  its  mid- 

dle, both  halves  vibrate  alike,  and  the  result  is  a  har- 

monic; if  touched  at  a  point  one-third  of  its  length,  it 
divides  into  three  parts  and  all  tliree  vibrate,  making 
a  harmonic  of  a  higher  key.  This  harmonic  on  the  A 
string  is  the  same  when  the  instrument  is  in  tune  as 
the  first  harmonic  on  the  E  string,  so  I  discovered  that 
I  could  tune  the  instrument  by  bringing  these  two  to- 

gether. I  could  tell  when  the  two  notes  were  at  the  same 
pitch,  but  never  could  tell  when  two  notes  of  different 
pitch  harmonized. 

It  was  during  this  period  of  my  life  that  I  first  began 
my  graphic  method  of  solving  problems.  I  had  noticed 
the  unequal  spacing  of  the  frets  of  a  guitar  and  learned 
from  IVIr.  Sutherland  that  the  true  A  sliar])  and  B  flat 
were  not  the  same,  but  that  in  a  guitar,  piano,  etc., 
the  same  note  was  used.  lie  said,  too,  that  the  violin 
and  trombone  were  the  only  true  instruments,  as  by 
those  the  true  flats  and  sharps  could  be  produced.  I 
<lovised  a  graphic  method  to  lay  out  the  frets,  making 
tiie  best  compromi.se  for  all  keys.  I  made  a  guitar  and 
so  placed  the  frets,  and  Mr.  Sutherland  said  it  was  the 
best  guitar  he  had  ever  seen.     Likely  the  way  the  stand- 

ard instruments  arc  made  is  the  best  for  some  one  key— 
C  perhaps — and  worse  for  some  other. 

About  these  days  our  people  had  a  stone  cistern  made, 
and  the  masons  wore  two  of  the  Fargoes.  The  foundei 
of  the  express  business  was  one,  and  he  appeared  a 
little  too  well  dressed  for  a  mason;  but  when  my  mother 
mentioned  it,  he  said  he  would  never  wear  poorer,  and 

during  his  later  life  he  didn't  have  to. 

My  First  Lesson  in  Mechanism 

I  distinctly  remember  my  first  lesson  in  moving  mech- 
anisms. In  those  days  our  grain  was  at  first  threshed 

by  a  complete  horsepower  machine  erected  in  our  bam, 
and  later  by  the  portable  machine  that  circulated  during 
the  fall  from  farm  to  farm.  In  the  case  of  the  latter 

the  horses  and  gearing  operated  outside  the  harn,  and 
a  belt  conveyed  the  power  to  the  machine  in  the  barn. 

I  told  one  of  my  brothers  that  I  couldn't  see  why  the 
cylinder  of  the  machine  went  faster  than  the  band-wheel 
of  the  power,  as  certainly  one  end  of  the  belt  could  not 
travel  any  faster  than  the  other.  I  expect  he  set  me 
right,  and  it  is  mighty  few  times  I  have  ever  had  to  be  set 
right  in  that  respect. 

I  was  always  at  making  something,  had  a  turning  lathe 
in  the  second  story  of  our  horse  barn.  It  was  turned 

by  a  crank,  and  my  sister-in-law  used  to  climb  the  stairs 
and  turn  the  crank.  We  had,  in  the  years  of  my  idle 
life,  a  good  deal  of  building  and  repair  work  in  which 
I  took  a  hand,  and  this  led  to  my  going,  on  the  first  of 

April,  1850,  to  learn  the  carpenter's  trade.  I  worked 
.seven  months  as  an  apprentice,  for  $7  a  month.  This 
money  went  for  tools  and  board  at  $3  a  week  here  in 
Syracuse,  when  I  began  to  spend  my  money  to  the  best 
advantage.  By  the  favor  of  a  neighbor  living  here,  he 
got  me  the  opportunity  to  build  the  fires  and  sweep  the 
office  of  Deacon  Hayden,  who  was  then  the  only  archi- 

tect in  the  city,  so  then  from  the  early  winter  till  car- 
penter time  in  the  spring  I  was  learning  something  about 

drawing  and  architecture  as  that  existed  at  that  day. 
At  that  period  of  my  life  I  was  fortunate  to  become 

associated  with  two  of  the  best  men  possible,  John  Pink- 
erton  and  Deacon  Hayden.  The  first  week  of  my  ap- 

prenticeship I  helped  make  two  planes,  one  of  which  I 
still  possess. 

My  mechanical  life  ran  into  architecture,  and  there 
are  a  number  of  buildings  in  this  city  from  my  designs, 
and  my  architectural  career  ended  at  the  breaking  out 
of  the  Eebellion,  when  I  was  building  from  my  own  de- 

sign at  Selnia,  Ala.,  a  hotel  that  would  have  been  the 
second-best  hotel  in  the  South.  It  was  stopped,  and  the 
plans  were  destroyed  during  the  Rebellion.  I  was  called 
down  there  afterward  to  make  the  plans  over,  and  now, 
as  a  monument,  I  should  not  be  ashamed  of  it  if  erected in  this  city. 

My  First  Visit  to  Europe 

After  returning  from  the  South,  where  I  left  one 

rainy  day,  I  became  acquainted  with  William  B.  Cogs- 
well, who  was  a  partner  with  my  brothers.  He  left  there 

for  the  Central  R.R.  shops  and  from  there  took  a  position 
in  the  Government  shop  at  Port  Royal.  T  took  his  place 

at  the  railroad  shop  and  completed  the  drawings  in  de- 
tail for  locomotive  No.  108.  The  Government  at  the 

scat  of  war  at -that  time  was  giving  jobs  to  those  who 
wanted  to  stand  up  and  be  shot  at,  which  was  a  job  that 
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I  did  not  hanker  for.  Besides,  I  had  cultivated  a  desire 
to  see  Venice  and  other  cities,  and  so,  early  in  1862, 
I  went  to  the  London  Exhibition  of  that  year,  and  from 
tliere  to  Paris,  Switzerland  and  Italy,  as  far  as  Rome. 

A  good  deal  of  this  trip  was  alone  and,  remember, 
traveling  fifty  years  ago  alone  in  foreign  countries  was 
not  the  simple  job  it  would  be  now.  There  were  events 

along  the  journey  worthy  of  notice ;  but  I  can  only  men- 
tion a  few.  In  going  over  the  St.  Grothard  Pass  it  was 

in  a  two-horse  bo.x,  with  four  of  us  jammed  inside  vith 
our  limbs  ship-lapped  together — two  Russian  women,  a 
German  and  myself.  It  was  a  jolly  party.  We  were 

allowed  to  disembark  at  the  Devil's  Bridge,  where  the 
noise  of  the  boiling  water  was  so  deafening  that  it  would 
not  have  made  any  difference  what  language  we  spoke; 
nothing  could  have  been  understood.  It  took  all  night 
to  get  over  to  Como,  and  from  there  we  went  by  train 
to  Milan.  During  the  night  on  the  mountain,  we  stopped 
at  the  hospice,  where  we  exchanged  money  for  bread. 

From  i\nian  to  Venice,  then  a  half-day's  journey,  we 
went  over  the  line  to  that  part  of  Italy  that  was  then 
under  Austrian  rule,  through  the  forts  and  battlefields, 
through  Verona  and  into  Venice,  which  was  one  of  the 
scary  times  of  my  life.  It  was  midnight,  and  instead 
of  getting  into  the  gondola  omnilius  two  gondoliers  got 
me  in  a  single  gondola  and  made  a  short-cut  of  a  couple 
of  miles  or  so  through  the  narrow,  dark  canals  to  the 
hotel.  It  makes  me  shudder  now,  fifty  years  later,  to 
think  of  it.  Venice  was  a  gem  to  me,  and  it  has  grown 
brighter  and  brighter  each  of  the  three  or  four  times  I 
have  seen  it  since. 

SoMK  Incidents  of  the  Visit 

On  a  Saturday  afternoon  I  went  with  a  gondola-omni- 
bus load  out  to  the  Adriatic  bathing  ground.  A  young 

gentleman,  recognizing  me  as  an  American,  came  over 
and  started  an  acquaintance.  He  asked  me  to  come  and 
take  dinner  with  him  Sunday.  It  turned  out  to  be 
William  Dean  Howells,  then  consul  at  Venice,  and  later 

one  of  America's  greatest  authors.  On  Sunday  evening, 
while  in  the  depot  to  leave  for  Florence,  another  gentle- 

man made  himself  known  to  me.  He  proved  to  be  the 
general  agent  of  the  WHieeler  &  Wilson  Sewing  l\Iachine 
Co.    We  traveled  together  until  we  returned  to  Paris. 

Through  Florence,  Pisa  and  Rome  I  made  myself  so 
conversant  with  the  make-up  of  all  the  sights  that  when 
I  visited  them  fifty  years  later  it  seemed  to  me  as  easy 
to  travel  there  as  in  our  own  cities.  I  will  not  bother 
to  enumerate  the  various  sights  further  than  to  mention 

St.  Peter's,  the  Coliseum,  Pantheon,  the  Capitoline 

Hill  and  'Museum,  Trajan's  Forum,  St.  Paul's  ov+side. 
the  Gates,  the  Pincian  Hill,  the  Museum,  the  Vatican, 
the  statue  of  Moses  and  that  of  Pauline  Borghese.  At 
the  visit  fifty  years  later,  about  the  only  notable  addi- 

tion was  the  statue  of  Garibaldi.  In  the  thirty-six  hour 
return  trip  from  Civita  Vecchia  to  Marseilles  I  learned 
what  it  was  to  be  seasick  for  thirty-five  hours. 

Experiences  in  London 

After  returning  to  London,  where  I  first  saw  Dickens, 
T  secured  a  position  as  draftsman  in  the  International 
Patent  Office,  a  big  name  for  two  of  us — Dr.  Hazeltine 
as  the  company,  and  I  assistant.  It  was  pretty  hard 
sledding  sometimes.  I  got  a  job  one  time  making  the 
patent  drawings  of  a  machine  for  making  envelopes,  and 

the  last  dinner  before  I  got  my  pay  was  made  out  of  a 

halfpenny  loaf  of  bread  eaten  beneath  a  railway  arch — 
a  halfpenny  loaf  is  not  the  best  bread  made  in  England. 

My  first  knowledge  of  Charles  T.  Porter  [of  Porter-Allen 
engine  fame]  was  in  making  the  patent  drawings  for  the 
Richards  indicator  for  him.  At  that  time  patent  docu- 

ments, including  the  drawings,  were  all  on  parchment. 
I  had  invented  a  nail  machfne  to  make  two  nails  where 

one  was  made  before,  and  at  Mr.  Hazeltine's  instigation 
I  took  out  an  English  patent.  He  interested  the  pro- 

prietor of  the  Patent  Nut  and  Bolt  Co.  to  undertake 
the  construction  and  introduction  of  my  machine  at  its 
works  at  Smethwick,  near  Birmingham,  and  there  I  spent 
the  remainder  of  the  two  years  I  was  away  in  making 
two  or  three  machines  and  in  trying  to  make  them  go. 
Returning  home,  where  I  had  sent  the  drawings,  I 
found  that  a  machine  was  being  made  from  improved 
drawings,  and  the  patent  attorney  had  taken  an  interest. 

When  the  machine  (which  didn't  work  any  better  than 
the  English  one)  was  done,  we  went  with  it  to  New 
York  as  joint  owners.  The  attorney  sold  out  my  half 
of  the  patent  to  some  of  the  sewing-machine  men  for 
$10,000.  Eventually  he  got  half  of  it  and  two  or  three 
years  at  a  good  salary  to  make  two  or  three  more  ma- 

chines that  didn't  work,  either. 
Out  of  the  money  I  built  another  machine  and  ex- 

hibited it  at  the  Paris  Exhibition  of  1867,  where  I 
saw  Napoleon  III  and  his  wife,  the  Empress  Eugenie, 
one  of  the  most  noble  and  beautiful  women  I  ever  saw; 
King  William,  who  later  became  Kaiser  William  I  of 
Germany;  Bismarck  and  other  notables;  the  kings  of 
Austria,  Spain,  Portugal;  the  shah  of  Persia;  khedives 
of  Egypt  and  Turkey;  and  the  Prince  of  Wales,  who 
later  became  King  Edward  VII  and  father  of  the  present 
King  George  V.  Later,  at  the  Centennial,  I  saw  Dom 
Pedro,  ruler  of  Brazil,  and  had  the  honor  of  meeting 
the  King  of  Belgium  in  Brussels ;  that  is,  he  was  going 
one  way  in  the  street  and  I  was  going  the  other. 

A  Machine  to  Supersede  ^fov.tBLE  Type 

Tlie  machine  I  invented  is  in  the  museum  at  Cornell, 
a  relic  now,  but  a  masterpiece  of  ingenuity  and  work- 
mansliip  executed  by  William  H.  Craig,  a  master  me- 

chanic. It  was  an  attempt  to  supersede  movable  type 
and  was  the  forerunner  of  the  linotype. 

For  a  time  I  was  superintendent  for  Wliitman  & 
Barnes,  then  at  bridge  building  for  Howard  Soule — 
the  man  I  used  to  say  I  had  as  lief  carry  my.  pocket-book 
as  to  carry  it  myself.  ̂ Vliile  building  a  bridge  at  Ithaca, 
President  Wliite  and  Mr.  Cornell  came  around  one  after- 

noon and  asked  me  to  meet  the  Cornell  Board,  which  I 
did  and  talked  over  what  to  do  in  the  Sibley  shop. 
This  was  soon  after  building  the  first  Straight-Line  en- 

gine, and  some  months  after  this  I  was  engaged  to  take 
charge  of  the  Cornell  shop. 

The  engine  was  purely  an  experimental  one.  Almost 
every  element  differed  from  common  practice.  The  frame 
was  straight  instead  of  crooked :  the  cylinder  had  a  jacket 
cast  around  it;  the  piston  had  a  length -equal  to  the 
diameter;  the  piston  rod  was  ground  round  and  straight 
and  ran  through  a  reamed  bush;  the  crank  between  two 
flywiieels;  the  valve  a  mechanically  fitted  balanced  valve: 
engine  resting  on  three  points:  end  play  to  shaft  and 
crank  bearings;  and  many  other  features.  Explaining 
this  and  the  notion  of  making  perfectly  flat  plates  and 
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straight-cdjies  and  a  measuring  inacliine,  etc.,  and  sug- 

gesting these  things  in  the  shop  are  'probably  what  got 
nie  the  position,  and  doing  these  tilings- is  what  kept  it. 
We  speak  of  the  engine  as  an  invention,  while,  in  fact, 
the  engine  in  its  various  forms  and  the  different  devices 
devised  for  its  manufacture  likely  would  foot  up  to 
nearer  a  hundred  than  one. 

Work  in  the  Cornell  Shops 

At  Cornell  we  were  constantly  developing  new  things — 
absolutely  perfect  surface  plates,  straight-edges,  squares 
and  angles,  standard  gages  by  the  use  of  the  measuring 
machine  (which  we  built,  the  first  ever  built  in  this  coun- 
iTy,  and  which  read  to  the  ten-thousandth  of  an  inch 
and  enabled  us  to  judge  to  the  forty-thousandth  of  an 
inch).  Visitors  to  the  university  were  always  shown 
our  shop,  and  the  wonders  of  the  work  we  were  doing 
interested  the  greatest  of  them  all.  Mr.  Cornell  was  a 
constant,  interested  visitor  while  he  lived ;  (reneral  Grant, 
Henry  Ward  Beecher,  John  Hay  and  hundreds  of  others 
came.  In  conversation  with  Henry  Ward  Beecher  I 
casually  remarked  that  an  ordinary  college  graduate  was 
of  not  much  use  in  a  machine  shop,  and  he  said  he 

guessed  I  had  never  seen  one  in  a'  pulpit. 
Measuring  hairs  was  one  of  the  things  to  show  off. 

The  fact  that  all  the  hairs  of  one's  head  are  of  the  same 
size  was  a  discovery,  and  the  various  sizes  was  another. 
Every  hair  of  my  head,  and  I  measured  hundreds,  is 
twenty-four  ten-thousandths  of  an  inch,  and  the  finest  one 
I  ever  measured  was  fifteen  ten-thousandths.  I  remem- 

ber one  incident :  We  built  certain  lathes,  and  among 

other  new  things  all  the  bolts  and  nuts  "that  had  to  be 
changed  to  meet  conditions  were  made  to  be  operated 
by  the  one  wrench.  Showing  it  off  to  a  friend,  he  said, 

"What  in  the  world  would  you  do  if  you  lost  that 
wrench  ?" 

Founding  the  Straight-Line  Engine  Co. 

The  best  thing  we  made,  or  helped  make,  at  Sibley, 
I  suppose — or  hope,  at  least — was  a  lot  of  valuable  men. 
A  train  of  circumstances  compelled  me  to  abandon  my 
post,  a  lamentable  thing  for  both,  I  think.  I  returned 
here,  remodeled  the  engine  and  made  it  so  good  that 
five  of  us  put  in  a  thousand  dollars  each  and  organized 
the  Straight-Line  Engine  Co.  With  the  aid  of  a  com- 

pany of  able  and  devoted  assistants  we  built  up  during 
the  third  of  a  century  a  moderate  business  and  an 

extra-good  reputation.  During  the  life  and  death  of 
the  engine  business  four  of  the  five  founders — David 
Hotchkiss,  George  Barnes,  Anson  A.  Sweet  and  Henry 
Stevens — have  died ;  and  by  the  combined  elements  of 
gas  engines,  electric  motors  and  other  and  more  profit- 

able business  for  the  shop  the  engine  business  has  died. 

•  A  few  months  before  the  Chicago  World's  Fair,  where 
I  spent  six  months  as  a  judge,  I  designed  a  steam  separ- 

ator; and  at  the  instigation  of  some  of  our  associates 
the  separator  was  patented  and  the  Direct  Separator  Co. 
organized.  At  first  it  seemed  like  the  tail  of  the 
Straight-Line  Engine  dog,  and  later  it  looked  as  if  the 
tail  was  going  to  wag  the  dog.  Anyway,  under  the 

management  of  some  of  the  engine  company's  lieutenants 
it  has  prospered  wonderfully. 

Some  three  or  four  years  ago  the  manufacturers  in 

the  city  joined  in  building  a  trade  school.  '\^niile  it 
had  to  be  abandoned,  it  was  not  because  of  any  fault  of 

the  plan.  It  was  undertaken  because  of  my  advocating 
it,  so  it  naturally  fell  to  my  lot  to  father  it;  and  the 
cause  of  the  failure  was  my  age.  I  was  twenty-five 
years  too  old  when  the  school  was  started,  and  it  was 
wearing  me  out.  It  is  lamentable  that  the  engine  busi- 

ness failed,  and  it  is  far  more  lamentable  that  the  school 
failed. 

Such  are  the  little  events  of  my  life,  because  there 
were  no  big  ones.  I  have  never  been  drowned,  burneil 
to  death,  shot  or  dynamited;  in  fact,  I  have  never  been 
killed,  in  jail,  arrested  or  sued.  Likely  the  most  im- 

portant thing  I  have  done  was  to  set  the  ball  rolling 
for  the  organization  of  the  American  Society  of  Mechan- 

ical Engineers,  of  which  there  are  between  four  and  five 
thousand  members  scattered  throughout  the  inhabited 
surface  of  the  world;  that  which  is  the  most  pleasing  is 

the  annual  meeting  of  my  "boys,"  who  gather  to  honor 
me  on  my  birthday,  and  have  for  a  dozen  years.  A  year 
ago  the  American  Society  of  Mechanical  Engineers, 
through  a  committee,  made  a  great  splurge,  and  in  the 
large  assembly  room  seated  250  to  honor  my  eightieth 
birthday.     It  was  a  great  occasion  and  a  great  honor. 

I  have  traveled  a  good  deal,  likely  nearer  two  hundred 
thousand  miles  than  one,  and  never  met  with  but  one 
accident.  That  was  from  jumping  out  of  a  buggy  when 
ordered  out  by  the  driver.  I  struck  on  my  head,  which 
knocked  me  out  for  a.  couple  of  hours  and  knocked  my 
eyes  out  of  focus.  I  have  crossed  the  Atlantic  fifteen 

times,  have  been  in  ten  seas  and  twenty-two  countries. 
I  have  recently  been  honored  by  the  degree  of  doctor  of 

engineering.  In  response  to  the  committee  I  said  I  could 
not  understand  how  I  deserved  it,  and  I  see  no  way  to 
justify  it,  except  to  use  the  remaining  years  of  my  life 
in  inventing  a  way  to  get  electricity  direct  from  the 
coal,  or  a  way  to  burn  the  coal  in  the  mines. 

(To  be  concluded) 
m 

Allo'waiaces  ifos'  Fats 

By  J.  A.  Potter* 
The  following  table  gives  the  actual  size  of  hole  that 

a  reamer  will  cut,  the  proper  allowance  for  a  close  running 
fit  and  the  size  to  which  studs  should  be  ground  to  mate 
with  the  holes.  The  nominal  range  of  sizes  listed  is  from 
0.250  to  1  in. 

Nominal  Diam- eter   of    Reamer, 

In, 

0.250 

0  SCO 

0,750 

Actual  Size  of  Hole 
Produced,  In. 

(0.2503 
I  0.2501 
I  0.500471 1  0.50027  J 

(0.7506 

I  0.7504 

1.00075  1 1.00055  J 

Allowance  for 
Close  llunning 

I'it,  In. 

0.0003 
0.00047 

0.0006 

0.00075 

Size  To  Grind 
Studs,  In. 

0.2497 

0.49965 

0.7496 

0.9995 

Another  short  table  gives  the  decrease  in  diameter  nec- 
essary to  permit  a  dry  part  to  pass  through  a  standard 

ring.  Three  kinds  of  finish  are  specified.  From  the 
screw  machine;  unhardened  and  ground;  hardened  and 

ground. To   pass   through   a To   pass   through   a 
To  pass  through   a 

standard  ring  (dry) standard  ring  (dry) 
standard  ring  (dry) 

parts     finished  _  on unhardened  ground hardened    and 

screw      machine parts  must  be  small 
ground  parts  must be  small  as  specified Nominal must    be    small    as as  specified  below. 

Size,  In. specified  below.  In. 

In. 

below.  In. 

} 

—0.0005 

—0  0004 —0.00035 

J 

—0.0006 
—0.0005 

—0  0004 

2 

—0.00075 

—0.0007 
—0.00065 

1*
 

— 0.0009 
—0.00085 

—0.0008 

li 

—0  0013 
—0.0012 —0.0011 

•Chief  tool   designer,  Becker  Milling  Machine  Co. 
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Trmo 

By  Eobekt  Maw  son 

SYNOPSIS — In  this  article  are  shown  .tome  tools 

used  in  a  state  trade-school  shop.  Most  of  these 

tools  were  made  by  students  of  an  averag'e  age  of 
16  years  and  have  features  of  interest  that  enable 
elements  for  machine  tools  to  be  manufactured 
quickly  and  economically. 

The  State  Trade  Education  Shop,  Bridgeport,  Conn., 
in  one  of  its  branches  devotes  its  energies  to  training 

young  men  to  become  machinists  and  draftsmen. 
In  this  article  are  shown  some  tools  designed  and  made 

by  students  whose  average  age  is  16  years.  The  pupils 

to  a  large  extent  use  small  tools — jigs  and  fixtures — illus- 
trations and  descriptions  of  which  have  appeared  in  the 

jig  and  fixture  data  pages  of  the  American  Machinist  dur- 
ing the  past  two  years  and  which  have  covered  a  suffi- 

ciently wide  variety  of  work  to  permit  an  easy  choice. 

On  the  fixture  used  in  milling  the  base  of  the  tailstock 

the  casting  is  located  in  a  fixed  cup  bushing  at  one  end. 
Another  cup  bushing  operated  by  a  .screw  is  at  the  other 
end.  These  bushings  fit  over  hubs  on  the  piece,  in  order 
to  locate  it  centrally.  Adjustable  screws  hold  the  easting 
in  alignment.  The  fixture  used  to  bore  the  headstock  is 
fitted  with  long  guide  bushings  at  each  end  to  keep  the 
bar  in  alignment  during  boring.  The  steadyrest  planing 
fixture  is  arranged  with  an  indexing  finger  for  holding  the 
tool  in  position  at  each  cutting  operation. 

It  will  be  observed  that  the  uprights  carrying  the  bush- 
ings in  the  headstock  boring  fixture  are  tied  together  at 

the  top  similarly  to  the  method  employed  in  the  design 
of  some  of  the  well-known  lathe  heads.  This  method  re- 

sults in  accuracy  and  high  production  of  the  elements 
under  manufacture.  The  locating  screws  on  all  of  the 

jigs  are  of  large  size  and  hold  the  parts  rigidly  and  ac- 
curately   against    the    cutting    stresses    and    vibration. 

FI6.8  FI6.I0 

JIGS  AND  FIXTURES  DESIGNED  AND  BUILT  BY  STUDENTS  OF  A  SMALL,  TRADE-SCHOOL  SHOP 

FIGS.   2  AND  2-A 

Operation — Mining  tailstock,  Fig.  1.  The  casting  is  located 
by  two  cap  bushings — one  fixed,  the  other  operated  by  a  screw. 
A  chuck  nut  prevents  the  moving  screw  from  slacking  back. 
Four  adjustable  screws  fit  under  the  flange  of  the  casting  to 
hold  it  in  alignment. 

Surface  Machined — Base  of  casting,  using  314-  and  3V4-in. 
gang  cutters  operating  at  68  r.p.m.  with  a  feed  of  0.032  in. 
per  revolution. 

FIGS.   4  AND   4-A 

Operation — Boring  headstock.  Fig.  3.  The  casting  is  located 
in  the  fixture  on  a  V  and  a  finished  pad,  which  fit  into  the 
surface  already  machined  in  the  base.  The  casting  is  pushed 
back  against  an  adjustable  screw  for  a  stop.  The  bars  are 
guided  in  slip-fitting  bushings  at  each  end. 

Surfaces  Machined — Two  liV-in.  holes  bored  and  two  li%-in. 
holes  l)ored.  The  caps  are  then  put  on  the  headstock  and  the 
bearings  bored  to  %  in. 

FIGS.   6  AND   6-A 

Operation — Drilling  pull-knob  lever  for  reverse  gears,  Fig. 
5.     The  casting  is  located  by  a  pin  that  fits  into  a  %-in.  hole 

previously  machined.  The  lever  is  then  pushed  back  against 

an  adjustable  screw  by  a  pin-head  screw.  The  locating  pin  Is 

then  tightened  back  with  a  thrust  nut.  A  shoulder  on  the  pin 
holds  the  casting  in  position. 

Holes  Machined — One  A -in-  and  one  I'i-in.  drilled. 

FIGS.   8  AND  S-A 

Operation — Milling  worm-gear  bracket.  Fig.  7.  The  cast- 
ing is  located  by  a  %-in.  pin  that  slides  into  a  hole  in  the 

casting  previously  machined  and  into  an  arm  on  both  ends  of 

the  fixture.  The  projecting  arm  of  the  piece  rests  on  an  ad- 
justable screw  to  obtain  the  correct  height. 

Surface  Machined — Base  of  casting,  using  414-in.  gaged 

cutters  operating  at  60  r.p.m.  with  a  feed  of  0.032  in.  per  revo- lution. 

FIGS.  10  AND  10-A 

Operation — Planing  steadyrest.  Fig.  9.  The  casting  is 
located  in  a  machined  V  and  on  a  pad.  Adjustable  posts  hold 

It  in  proper  alignment.  The  fixture  is  provided  with  an  index 
finger  that  allows  the  sub-base  to  be  swung  around  and  locked 
in  the  correct  location  for  the  machining  operation. 

Surface  Machined — Three  Jaws,  the  operation  being  per- 
formed on  a  planer. 
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Special  Correspondence 

SYNOPSIS — General  features  of  the  shop,  and  a 
few  machine  methods  and  special  machines.  A 
bumper  planing  job  is  shown  ajid  also  the  planing 
of  a  switch  rail.  A  home-made  shear  and  a  set  of 
hand-power  rolls  are  described. 

The  railway  out  of  Honolulu,  Hawaii,  is  owned  by  the 
Oahu  Kailway  and  Land  Co.  This  line  follows  the  shore 
of  the  island  for  some  60  mi.  to  Kahuku,  where  connec- 

tions are  made  with  the  Koolau  Eailway  Co.,  which  carries 

The  railroad  is  narrow  gage — that  is,  3  ft. — and  "the 
locomotives  for  passenger  service  weigh  50  tons  without 
tender. 

Fig.  2  is  another  view  inside  the  shops,  showing  one  of 

the  road's  standard  locomotives  blocked  up  over  the  pit 
ready  for  the  drivers  and  truck  wheels  to  be  replaced.  The 
truck  wheels  are  shown  suspended  by  the  sling  from  the 

crane  hook  ready  to  be  slipped  under  the  forward  end.    ■  < 
This  view,  together  with  the  other  interior  view  (Fig. 

1),  gives  a  good  idea  of  the  construction  features  of  the 
shop.     Fig.   1   in  particular  shows  clearly  the -concrete 

PIG.   1.    GENERAL  VIEW  OP  OAHU  R.R.   SHOP  AT  HONOLULU,  HAWAIIAN  ISLANDS 

passengers  15  mi.  farther.  Beyond  this  point  travelers 
journey  by  automobile  and  stage  to  various  points  on  the 
Island  of  Oahu. 

On  several  other  islands  in  the  Hawaiian  group,  there 
are  railways  reaching  the  principal  towns,  and  in  most 
cases  these  lines  are  supplemented  by  plantation  trains 

i-unning  to  smaller  towns  and  villages.  Each  of  these 
railroads  has  its  repair  shops,  and  some  views  in  the  Oahu 

shops  at  Honolulu  are  shown  in  the  accompanying 
illustrations. 

A  general  view  in  the  main  shop  is  shown  in  Fig.  1, 
where  in  the  foreground  a  locomotive  is  seen  in  the  process 
of  being  overhauled,  while  at  the  right  and  in  the  back- 

ground are  a  number  of  the  larger  machine  tools  em- 
ployed on  various  operations. 

building  with  its  heavy  columns,  liberal  lighting  facilities 

and  deep  craneways  for  the  overhead  crane,  whidi  tra- 

^•erses  the  main  bay.  It  will  be  noticed  from  this  view 
that  the  big  lathe,  several  planers  and  other  tools  are  so 
placed  as  to  be  served  directly  by  the  crane. 

Fig.  3,  taken  from  a  point  directly  in  front  of  the  loco- 
motive seen  in  Fig.  2,  shows  this  piece  of  equipment  pretty 

well  stripped  and  with  the  four  sets  of  drivers  on  the 
track,  immediately  in  front.  This  view  also  shows  the 
column  and  overhead  construction  features  /)f  the  shop 

and  incidentally  brings  out  a  number  of  machining  oper- 
ations carried  on  with  different  tools. 

Figs.  4  and  5  illustrate  two  typical  planer  Jobs  occ3- 
siohally  handled  in  this  shop.  The  first  of  these  repre- 

sents the  method  of  planing  a  locomotive  bumper,  which 
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FIG.  2.     OVERHAULING  LOCOMOTIVE  TRUCKS FIG.  3.    LOCOMOTIVE  AND  PIT 

FIG.   4.    PLANING  A  LOCOMOTIVE   BUMPER PIG.   5.     PLANING   A   SWITCH   RAIL 

PIG.    6.     HOME-MADE    SHEAR    FOR    PLATES PIG.    7.     HOME-MADE    PLATE-BENDING    ROLLS 

is  practically  a  solid  casting  from  end  to  end,  weighing 
about  two  tons.  The  casting  is  held  on  the  planer  bv 
straps  at  the  sides  and  end,  and  the  thrust  is  taken  by  a 
strap  backed  up  by  two  plugs  at  the  end  of  the  planer 
platen,  although  the  weight  of  the  work  is  such  that  with 
the  shallow  cut  necessary  to  true  up  the  surface  there  is 
little  tendency  on  the  part  of  the  easting  to  move  under 
the  cutting  action  of  the  tool. 

Fig.  5  shows  a  switch-rail  job  on  a  planer,  where  the 
long  rail  to  be  surfaced  and  tapered  at  one  end  is  strapped 
down  on  a  deep  parallel  at  the  rear  end  of  the  platen,  while 

the  forward  end  is  gripped  by  the  planer  chuck.  The 

projecting  outer  end  of  the  rail  extends  many  feet  from 
the  end  of  the  platen  base  over  a  suitable  support  to 

prevent  sag  and  consequent  bowing  of  the  face  of  the  rail, 
which  is  being  planed. 
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There  are  a  number  of  macliines  in  the  plate  shop  along- 
side the  main  locomotive  shop  that  were  built  on  the 

premises  and  which  are  in  constant  service  on  boiler  plate. 
One  of  these  machines  is  seen  in  Fig.  6.  This  is  a  home 
made  shear  for  cutting  and  splitting  all  thicknesses  of 
boiler  plate.  It  is  built  up  of  flat  sections  and  carries  a 
slide  for  the  shear  knife,  which  is  operated  up  and  down 
by  a  long,  pivoted  lever  connected  at  the  rear  end  to  a 
piston  in  an  air  cylinder  taken  from  an  old  locomotive. 
The  air  is  supplied  to  this  cylinder  from  the  pipe  shown 
])assing  up  from  the  floor,  and  pressure  is  applied  to  the 
piston  by  a  controlling  lever  at  the  front  of  the  machine. 

The  whole  shear  is  mounted  upon  wrought-iron  legs, 
or  angle  irons,  forming  a  pair  of  A  legs  at  the  front  and  a 
straight  leg  at  the  rear,  which  is  bent  at  the  top  and 
bottom  to  provide  a  flat  base  for  bolting  to  the  under  side 
of  the  shear  frame,  and  a  similar  foot  below  for  securing 
it  to  the  floor. 

Fig.  7  shows  a  set  of  plate-bending  rolls  made  in  this 
shop  and  designed  to  be  operated  by  the  big  pilot  wheel  a. 
the  side  of  the  machine.  This  pilot  has  a  number  of  long 
arms,  enabling  several  men  to  work  together. 

By   p.   G.  Little 

During  my  experience  as  inspector  for  a  foreign  gov- 
ernment I  have  been  impressed  by  the  large  amount  of 

finished  material  that  it  has  been  necessary  to  reject  dur- 
ing final  inspection,  on  account  of  careless  treatment  dur- 
ing transportation  from  one  department  to  another. 

In  many  cases  this  is  due  to  the  fact  that  suitable 
trucks  or  carriers  are  not  provided  and  also  because  the 
men  doing  this  work  do  not  understand  and  have  Hot 
been  instructed  in  the  handling  of  various  materials.  I 
have  noticed  that  at  some  factories  it  is  the  practice  to 
till  common  wooden  barrels  with  machined  parts  for 

transportation  to  the  stock  and  assembly  rooms.  No  mat- 
ter whether  the  parts  are  rough  castings  or  ground  parts, 

like  piston  pins,  the  same  barrels  are  used.  Perhaps  the 
parts  are  placed  carefully  in  the  barrel  by  the  machine 
hand  and  at  the  time  of  leaving  the  machine  shop  are  in 

good  condition ;  but  when  they  reach  the  other  depart- 
ments and  are  dumped  out  to  be  used  or  counted,  it  can 

readily  be  seen  what  the  results  are. 
The  piston  pins  mentioned  could  be  transported  in 

simply  constructed  wooden  racks,  with  holes  cut  in  the 
boards  to  fit  each  part,  or  in  shallow  steel  trays,  both 
methods  making  for  speed  in  counting  and  inspecting  and 
also  serving  as  a  protection.  In  certain  cases,  if  pieces 
are  packed  immediately  after  completion,  a  saving  will 
result. 

Recently,  I  had  a  quantity  of  roller  bearings  to  inspect. 
The  bearing  was  composed  of  a  cone,  a  cup  and  the  re- 

tainer with  rollers.  The  parts  were  all  carefully  made 
and  interchangeable,  iJut  were  sent  to  the  shipping  room 
separately  for  the  packers  to  assemble  as  units  and  pack. 
It  was  found  that,  due  to  careless  handling,  rollers  had 
come  apart  from  the  retainers,  cups  and  cones  were  rusty 
and  badly  marred,  and  the  retainers  were  bent  out  of 
shape.  The  numl)er  of  rejections  of  pieces  that  had  left 
the  machine  room  in  perfect  condition  convinced  the 
officials  at  that  factory  that  it  pays  to  pack  these  parts 
as  units,  immediately  after  completion. 

Had  not  a  buyer's  inspector  rejected  this  material,  it 
certainly  would  have  been  shipped  in  defective  condition, 
yet  the  factory  does  careful  machine  work  and  spend  ̂ 
much  money  on  inspecting  parts,  which  because  of  care- 

less handling,  are  spoiled  before  reaching  the  buyer.  I 
have  seen  at  other  plants  automobile  gears,  worth  $12 
each,  piled  on  trucks  just  as  raw  material  would  be  heaped, 
and  dumped  from  the  truck  to  cement  floors. 

It  is  costly  enough  to  spoil  work  during  production ; 
but  when  parts  are  spoiled  because  of  the  foregoing  meth- 

ods, it  is  far  more  costly,  because  it  is  preventable. 
The  conditions  commented  upon  do  not  exist  at  one 

plant  only,  but  have  been  noticed  at  a  dozen  or  more 

factories  that  have  come  under  the  writer's  observation. 
This  matter  should  be  investigated  in  every  plant. 

29°Peg»  Tlhreads 
By   Kaul  Fennell 

The  formula  given  below  permits  the  use  of  any  size 
of  wire  that  will  touch  the  sides  and  project  above  the 
top  of  the  thread.  The  only  difference  Ijetween  B.  &  8. 
and  Acme  threads  is  that  in  the  B.  &  S.  thread,  B  = 

W-Size  of  Wre 

A'R-^Cos.l4.S° 

C-B-A         , 

Acme  Wd-B'03l4SStP 
(F*.Z)*aD.  -Dlam.  iTvar  Wires 

F-R-D 

MEASUREMENT  OF  B.  &  S.  OR  ACME  29-DEG.  THREADS 

0.3325  X  pitch,  while  in  the  Acme  thread,  B  =  0.31465 

X  pitch. 
Example:  B.  &  S.  thread  two  per  inch,  2-in.  out- 

side diameter. 

Wire  =  0.3  in.  in  diameter; 
A  =  0.15  -=-  0.f)6815  =  0.15494; 
B  =  0.3325  X  0.5  =  0.16(525 ; 
C  =  0.16625  —  0.15494  =   0.01131; 
I>  =  0.01131   X   3.86671   =   0.04373; 
F  =  0.15  —  0.04373  =  0.10627. 

Over  wires  =   0.10627   X   2  +  outside  diameter  = 
0.21254  +  2  =  2.21254. 

Importance  of  l^ntformity  of  Spelter  in  brass  manufacture 
was  emphasized  in  a  report  of  tlie  Committee  on  Nonferrous 
Metals  and  Alloys  at  the  last  meeting  of  the  American  Society 
for  Testing  Materials.  As  lead  segregates  badly,  and  more 
markedly  the  higher  the  proportion,  the  lead  limit  of  the 
average  sample  is  made  low  enough  to  allow  for  this  tend- 

ency without  injurious  effect  on  the  product.  Even  when  the 
brass  manufacturer  adds  lead,  he  does  so  in  known  amounts 
and  thus  obtains  a  uniform  alloy  from  the  different  pots,  which 
would  not  be  possible  if  all  the  lead  needed  were  contained  in 
the  spelter.  Selected  spelter  carrying  the  maximum  O.S  per 
cent,  of  lead  and  0.04  per  cent,  iron  is  used  by  brass  manufac- 

turers for  making  alloys  to  which  lead  is  added  m  order  to 
secure  free-cutting  qualities. 
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.MfeFicattioini  of .iriiini 
By  William  Knight* 

SYNOPSIS — A  brief  review  of  the  principles  of 

journal  lubrication,  with  special  reference  to  re- 
cent investigations.  Formulas  are  given  for 

coefficient  of  friction,  bearing  pressure,  rubbing 

velocity,  heat  removed,  cooling  water  required,  tem- 
perature rise  and  horsepower  and  specific  losses. 

\ 

Our  knowledge  of  the  laws  of  lubrication  of  bearings 

is  quite  recent,  and  is  yet  far  from  being  complete.  We 

know,  from  a  number  of  experiments  already  made, 

some  of  the  relations  that  exist  between  the  several  phy- 

sical factors  afFecting  the  coefficient  of  friction  and 

load-carrying  powers  of  a  lubricated  bearing,  but  more 

experiments  are  needed  before  we  will  be  able  to  estab- 
lish a  rational  basis  for  bearing  design. 

The  necessity  of  having  future  experiments  conducted 

along  some  definite  lines,  in  order  to  gain  the  knowledge 

that  we  need,  is  forcibly  illustrated  by  M.  D.  Hersey  in 

a  paper,  "On  the  Laws  of  Lubrication  of  Journal  Bear- 

ings," presented  at  the  meeting  of  the  A.  S.  M.  E.,  June, 

1915,  of  which  a  good  recapitulation  is  given  in  an  edi- 
torial in  the  American  Machinist,  Vol.  43,  page  81. 

Mr.  Hersey  in  his  paper  deals  with  the  physics  of  lu- 
brication, and  he  deduces  by  dimensional  reasoning  cer- 

tain general  relations  that  may  be  taken  as  a  guide  in 

the  planning  and  interpretation  of  experiments. 

The  importance  of  the  dimensional  theory  in  plan- 
ning experiments  and  deducing  from  them  some  reliable 

empirical  equations  unfortunately  is  not  appreciated  as 
much  as  it  should  be.  To  Mr.  Buckingham  goes  the 

credit  of  having  illustrated  the  dimensional  theory  in 
connection  with  model  experiments  and  the  form  of 

empirical  equations,  in  an  elementary  way,  with  worked- 

out  examples  (see  1915  "Proceedings"  of  the  A.  S.  M.  E.; 
"Smithsonian  Miscellaneous  Collections,"  Vol.  62,  No. 
4;  The  Electrician  of  Jan.  15,  1915,  and  Engineering 
of  March  13,  1914). 

By  following  the  scheme  outlined  by  Mr.  Hersey  in 
planning  future  experiments  there  is  no  doubt  that  we 
will  be  able  to  acquire  a  complete  knowledge  of  the  phe- 

nomenon of  bearing  lubrication. 
In  this  article  I  will  attempt  to  make  a  rapid  survey 

of  the  main  principles  established  in  the  laws  of  lubri- 
cation of  journal  bearings  derived  from  the  finst  class- 

ical experiments  made  by  Beauchamp  Tower  (see  "Trans- 
actions" of  the  British  Institution,  1885),  followed  by 

the  mathematical  analysis  of  bearing  lubrication  of  Pro- 

fessor Reynolds  (see  "Philosophical  Transactions,"  Vol. 
177)  and  the  experiments  of  0.  Lasche,  of  Berlin  (English 

translation  in  "Traction  and  Transmission,"  London, 
1903).  Mr.  Illmer  (see  Power,  Feb.  22,  1 91  fi)  gives  a 
complete  comparative  analysis  of  the  results  obtained  by 
different  experimenters  and  derives  from  them  some  use- 

ful designing  formulas  giving  the  coefficient  of  friction 

and  load-carrying  power  of  journal  bearings,  which  will 
be  given  here  in  an  abstracted  form. 

Some  still  more  recent  experiments  made  by  Messrs. 

Thomas,  Maurer  and  Kelso   (see  "Proceedings"  of  the 

•Crocker-Wheeler  Co.,  engineering  department. 

A.  S.  M.  E.,  1913)  on  lineshaft  bearings  have  furnished 

us  some  sort  of  connecting  link  between  Tower's  and 
Lasche's  experiments  on  bearings  heavily  loaded  and  the 
conditions  that  we  have  in  the  actual  service  of  bear- 

ings subjected  to  moderate  loads. 

Tower's  and  Lasche's  Experiments 

Tower's  experiments  were  made  on  a  3x6-in.  steel 
journal,  using  various  grades  of  oil  maintained  at  a  tem- 
peratrre  of  90  deg.  F. ;  maximum  journal  speed  500 
ft.  per  min.  bearing  pressure  between  100  and  500  lb. 

per  sq.in. 
Lasche's  experiments  were  particularly  made  on  a  4%x 

9%-in.  steel  journal  and  a  babbitt-lined  oil-ring  journal 
box,  bearing  pressure  between  15  and  225  lb.  per  sq.in., 
and  rotating  at  a  maximum  peripheral  speed  of  3,500  ft. 
per  min. ;  bearing  temperature  between  85  and  210  deg.  F. 

Tower's  experiments  showed  that  up  to  500  ft.  per  min. 
the  coefficient  of  friction  is  directly  proportional  to  the 
square  root  of  the  speed  and  is  inversely  proportional 
to  the  bearing  pressure  and  to  the  square  root  of  the 
virtual  temperature  head  of  the  oil  (temperature  of  oil —60  deg.  F.). 

Lasche's  experiments  showed  that  for  speeds  between 
500  and  3,500  ft.  per  min.,  the  coefficient  of  friction  is 
independent  of  the  speed  and  is  also  inversely  propor- 

tional to  the  bearing  pressure  and  to  the  square  root 
of  the  virtual  temperature  head  of  the  oil  (temperature 
of  oil  —60  deg  P.). 

At  500  ft.  per  min.  both  Tower's  and  Lasche's  formulas 
give  the  same  results. 

That,  from  a  certain  speed  up,  the  coefficient  of  fric- 
tion is  independent  of  the  velocity,  can  be  explained  by 

considering  the  change  in  viscosity  of  the  oil.  When 
the  shaft  is  just  started  up  from  rest,  the  oil  is  cold  and 
has  a  relatively  high  viscosity.  By  increasing  the  speed, 
the  rate  at  which  the  oil  film  is  sheared  increases, 
and  the  coefficient  of  friction  also  increases.  The  in- 

crease of  the  coefficient  of  friction  means  increase  of 
lost  work  that  is  transfonned  into  heat  which  is 

radiated  into  the  surrounding  air,  increasing  tlie  tem- 
perature of  the  bearing  and  of  the  oil  film.  The 

increase  in  temperature  reduces  the  viscosity  of  the 
oil,  and  the  coefficient  of  friction  drops.  Thus  the 

two  actions  are  opposing  each  other,  and  it  is  con- 
ceivable that,  up  to  a  certain  speed,  the  tendency  to  in- 

crease of  the  coefficient  of  friction,  due  to  the  increase  in 

velocity,  predominates  over  the  opposite  tendency  to  de- 
crease the  frictional  force  due  to  the  drop  in  viscosity  of 

the  oil;  and  it  is  also  conceivable  that,  from  a  certain 
speed  up,  all  the  other  conditions  remaining  the  same, 
one  action  offsets  the  other,  and  the  coefficient  of  fric- 

tion proves  to  be  independent  of  the  speed. 

Thus  the  results  of  Tower's  and  Lasche's  experiments  are 
perfectly  consistent,  as  far  as  the  influence  of  the  velocity 
on  the  coefficient  of  friction  is  concerned;  and  the  lat- 

tcr's  experiments  have  established  the  very  great  impor- 
tance that  is  to  be  attached  to  the  knowledge  of  the  vis- 

cosity of  a  given  oil  at  'different  temperatures,  if  we  want 
to  be  able  to  judge  of  its  lubricating  qualities. 
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The  best  lubricant  for  a  given  service  is  tlie  one  hav- 
ing the  least  viscosity  tliat  will  maintain  the  necessary 

film  between  the  rul)bing  surfaces;  and  R.  L.  Ellis 
(Metallurgical  and  Chemical  Engi?ieeriiu/,  Sept.  1, 

1912),  in  order  to  discover  a  law  representing  the  rela- 
tion between  temperature  and  viscosity  of  lubricating 

oils,  likely  to  be  met  with  in  practice,  made  a  large 

number  of  tests  covering  oils  of  widely  different  char- 
acteristics and  over  a  wide  range  of  temperatures.  As  a 

result  of  these  investigations  it  was  established  that  if 

1'  is  the  temperature  rise  of  the  oil  above  its  point  of 
complete  solidification,  and  V  the  corresponding  viscosity 
relative  to  water  (water  being  considered  as  unity),  the 
rate  of  change  in  viscosity  corresponding  to  the  change 
in  temperature  is  such  that  it  is  represented  by  the  equa- 

tion TV"  =  C,  where  n  and  C  are  two  constants  de- 
pending upon  the  particular  oil  tested. 

The  practical  application  of  the  law  is  that,  given  the 

point  of  complete  solidification  of  the  oil,  and  two  deter- 
minations of  viscosity  (preferably  at  rather  wide  varia- 

tions of  temperature),  or  else  three  viscosity  determina- 
tions, it  is  possible,  by  plotting  them  on  logarithmic 

paper,  to  determine  with  substantial  accuracy  the  vis- 
cosity at  any  other  temperature  at  which  the  oil  is  likely 

to  be  used  for  lubrication.  In  this  way  the  relative  value 
of  different  oils  can  be  obtained,  and  an  intelligent  choice 
can  be  made  of  the  best  one  to  use  for  a  given  service. 

Lasche's  formula  for  the  coefficient  of  friction  of  bear- 
ings heavily  loaded  has  been  found  to  be  satisfactory  in 

practice.  When,  instead,  it  has  been  applied  to  bearings 

subject  to  pressures  up  to  50  lb.  per  sq.in.,  actual  meas- 
urements of  friction  losses  showed  a  coefficient  of  friction 

about  one-half  of  what  Lasche's  formula  gives.  For 
bearings  working  imder  heavy  pressure,  a  viscous  oil  is 
generally  used;  and  both  Tower  and  Lasche,  who  made 
their  experiments  over  a  wide  range  of  pressures — from 
low  pressures  up  to  very  high  pressures — in  order  to  be 
able  to  impose  on  the  bearings  these  high  pressures  used 

in  their  experiments  a  heavy  engine  oil  and,  natur- 
ally, the  results  obtained  at  low  pressures  cannot  be  ex- 

pected to  agree  with  the  results  obtained  in  practice,  when 
a  lighter  oil  having  a  lower  viscosity  is  more  likely  to  be 
used.        

The  influence  of  the  specific  gravity  of  the  oil  and  the 

bearing  pressure  on  the  coefficient  of  friction  has  re- 
cently been  emphasized  by  a  set  of  tests  made  by  A.  L. 

Westcott  (see  Bulletin  No.  4  of  the  University  of  ̂ lissouri 

on  "Friction  Tests  of  Lubricating  Greases  and  Oils,"  Vol. 
4,  December,  1913)  on  oils  of  different  specific  gravities. 
The  coefficient  of  friction  was  found  to  vary  directly  as 
the  specific  gravity  (the  higher  the  gravity  number  in 
degrees  Baume,  the  less  the  coefficient  of  friction  for  a 
given  load  and  temperature),  and  the  relation  found  by 
plotting  the  coefficient  of  friction  against  bearing  pres- 

sures (varying  from  65  to  240  lb.  per  sq.in.)  for  each 
grade  of  oil  at  a  constant  temperature  (several  tests 
made  for  each  grade  of  oil  between  80  and  160  deg.  F.) 
is  such  that  the  several  curves  representing  tests  made 
with  the  oil  at  different  temperatures  tend  at  high  pres- 

sures to  converge  to  a  common  point;  and  if  the  load  on 
the  bearing  had  been  carried  far  enough,  a  point  would 
have  been  reached  where  the  curves  for  the  higher  tem- 

peratures would  have  crossed  those  representing  the  lower 
temperatures.  In  every  case  it  was  found  that,  for  an 
oil  at  a  low  temperature,  the  coefficient  of  friction  varies 

with  the  bearing  pressure  at  a  higher  rate  than  for  an 
oil  at  a  hlglier  temperature,  witli  a  tendenoy  to  reach  a 
constant  value,  independent  of  the  bearing  pres,sure,  at 

an  average  temperature  of  about  150  deg.  P.  For  in- 
stance, it  was  found  that  with  dark-yellow  engine  oil 

(specific  gravity  20  deg.  Be.,  flash  point  at  348  deg.  F.), 
at  a  temperature  of  81  deg.  F.,  the  coefficient  of  fric- 

tion is  about  0.045  at  65  lb.  per  sq.in.,  and  0.015  at  240 
lb.  per  sq.in.  bearing  pressure;  and  at  a  temperature  of 
142  deg.  F.  the  coefficient  of  friction  is  0.006  at  65  lb. 
per  sq.in.,  and  0.005  at  240  lb.  per  sq.in. 

From  tests  made  on  three  different  qualities  of  engine 
oil  with  a  specific  gravity  varying  from  32  to  19.4  deg. 
Be.,  the  coefficient  of  friction  varies  inversely  as  the 
square  root  of  the  bearing  pressure,  approximately. 

That  the  coefficient  of  friction  in  a  well-lubricated  bear- 
ing varies  inversely  as  the  square  root  of  the  bearing 

pressure  (and  not  inverfsely  as  the  first  power  of  the  bear- 

ing pressure  as  derived  by  Tower's  and  Lasche's  experi- 
ments) is  further  confirmed  by  Woodbury's  experiments 

("Transactions"  A.  S.  M.  E.,  Vol.  6,  1884),  by  Thurston 
("Friction  and  Last  Work  in  Machinery  and  Mill  Work," 
Tth  edition),  by  Thomas,  ilaurer  and  Kelso  ("Trans- 

actions" A.  S.  M.  E.,  1913),  and  is  not  contradicted  by 
Lasche's  experiments  if  we  keep  in  mind  that  his  for- 

mula is  based  on  tests  made  with  heavy  oil  in  the  bear- 
ings, in  order  to  stand  very  high  bearing  pressures,  and 

cannot  be  expected  to  give  the  same  results  as  obtained 
fi'om  tests  in  which  more  moderate  pressures  and  lighter oils  were  used. 

Illmer's  Formula  for  Coefficient  of  Friction 

From  Thomas'  experiments  Illmer  derives  the  follow- 
ing formula  which,  as  he  states,  may  be  taken  as  repre- 

sentative of  the  coefficient  of  friction  that  may  be  ex- 
pected in  the  practical  operation  of  well-designed  bearings 

such  as  are  generally  used  for  engines,  generators,  turbines 
and  like  machinery: 

/ 
0.4 

(1) 

where  /  =  coefficient  of  friction,  P  =  bearing  pressure 
in  pounds  per  square  inch  and  T„  =  virtual  tempera- 

ture head  of  oil  in  degrees  Fahrenheit  (tempera- 
ture —  60  deg.).  I  would  suggest,  on  the  strength  of 

Mr.  Westcott's  experiments,  that  the  above  formula  be 
modified  thus: 

/  = 

0.48 (2) 

where  s  is  the  specific  gravity  of  the  oil  as  compared  to 
water  taken  =  1.  This  would  give  a  better  agreement 

vnth  Lasche's  experiments  between  120  and  240  lb.  per 
sq.in. — that  is,  such  a  range  of  pressures  for  which  we 
would  expect  a  close  check  with  the  results  of  the  inves- 

tigations of  Tower  and  Lasche. 

A  point  which  has  caused  a  good  deal  of  con- 
fusion in  analyzing  results  of  tests  on  lubricants  and 

luljrication  is  the  misconception  of  the  importance 
attached  to  the  external  friction  of  a  lubricating 

oil  (resistance  opposed  to  being  squeezed  out  of  the 

bearing  under  heavy  pressure).  The  distinction  be- 
tween external  friction  and  internal  friction  in  bearing 

lubrication  was  first  made  hv  Petroff  ("Neue  Theorie  dcr 
Reibung,"   Hamburg,   1888)    wlio   developed  the   hydro- 
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dynamic  theory  of  lubrication;  but  when  he  derived  the 
general  formula  for  the  moment  of  friction,  he  showed 
that  the  influence  of  the  external  friction  is  of  very  little 
importance,  and  the  only  dominating  factor  in  deter- 

mining the  coefficient  of  friction  is  the  viscosity  or  in- 
ternal friction  (resistance  opposed  by  a  film  of  oil  to 

be  sheared  off). 

Mr.  Ubbelohde,  in  "Petroleum"  (see  English  trans- 
lation in  the  General  Electric  Review  of  November  and 

December,  1915)  denies  that  the  external  friction  has 
anything  to  do  with  the  lubrication  of  bearings,  and  the 

property  of  capillarity  appears  for  the  first  time  in  con- 
nection with  the  problem  of  bearing  lubrication.  A 

nonwetting  fluid  (like  mercury)  when  pressed  between 
two  surfaces  tends  always  to  flow  toward  the  larger  space 
and  out.  A  wetting  fluid  instead,  like  oil  (or  even  water 

*  provided  that  the  surfaces  are  completely  free  from 
fat  so  as  not  to  prevent  the  water  from  wetting  them), 
tends  always  to  flow  to  the  narrowest  point  with  a  force, 
under  certain  conditions,  suflicient  to  prevent  the  coming 

in  contact  of  the  two  surfaces,  even  when  very  high  pres- 
sures are  used.  Mr.  Ubbelohde  proves  (and  his  statement 

is  confirmed  by  a  large  number  of  experiments  made  by 
others)  that  all  fluids  adhere  to  all  solid  substances, 
and  that  the  external  friction  should  be  neglected  when 

analyzing  the  lubricating  qualities  of  a  given  oil.  Vis- 
cosity only  is  to  be  considered  for  the  behavior  of  lubri- 
cating oil  between  bearing  and  journal,  and  the  analysis 

of  a  number  of  tests  made  on  a  large  variety  of  oils 
proves  that  all  oils  of  the  same  viscosity  have  the  same 
coefficient  of  friction  and,  with  increasing  viscosity,  the 
coefficient  of  friction  also  increases. 

Another  very  important  factor  affecting  the  coefficient 
of  friction  of  bearings,  first  pointed  out  by  Professor 

Reynolds  in  his  article  "Concerning  the  Theory  of  Lu- 
brication and  Its  Application  to  the  Researches  of  Tower," 

and  further  developed  by  Sommerfeld  {Zeituchrifl  filr 
Mathematik  unci  Physik,  1904)  is  the  clearance  between 
shaft  and  journal  box,  or  the  thickness  of  the  oil  film. 

Influence  of  Oil  Film  Teiickness  on  Lubrication 

Professor  Upton,  in  the  Sibley  Journal  of  Englneeririg 

(1916),  gives  a  very  good  analysis  of  the  conditions  af- 
fecting the  thickness  of  the  oil  film  and  its  influence  on 

the  lubrication  of  bearings.  He  points  out  tliat  in  any 
bearing,  when  started  from  rest,  the  oil  tends  to  stick 
to  both  the  journal  and  the  bearing  and,  due  to  this 
tendency,  the  resulting  action  will  be  a  relative  sliding 
of  one  moving  layer  of  oil  adhering  to  the  shaft  on  an- 

other stationary  layer  of  oil  adhering  to  the  bearing. 
Before  the  motion  starts,  both  the  journal  and  bearing 
are  in  contact.  As  soon  as  the  motion  starts,  a  film  of 
oil  is  formed,  which  will  act  like  a  wedge  between  the 

journal  and  the  bearing,  and  the  wedging  force,  tend- 
ing to  lift  the  journal  and  bring  it  to  a  central  position, 

will  be  directly  proportional  to  the  viscosity  of  the  oil 
and  to  the  speed  of  rotation,  and  will  be  inversely 
proportional  to  the  bearing  pressures.  Tlie  thickness 
of  the  film,  evidently,  will  also  depend  on  the  product, 
viscosity  X  velocity      mr    i     i  i    •  .     ,        ,  ,, 
  ^i — .   -.     The  load  being  a  constant,  and  the load 

viscosity  being  practically  a  constant  when  the  motion 
starts,  if  there  were  no  high  spots  on  the  surface  of 
journal  and  journal  box,  the  film  thickness  would  increase 
directly  as  Uie  speed.     At  a  certain  critical  value  of  the 

velocity,  metallic  contact  ceases  entirely,  and  the  thick- 
ness of  the  oil  film  on  the  loaded  side  of  the  bearing 

begins  to  build  up  rapidly  until  it  reaches  a  maximum 
value.  By  further  increasing  the  velocity,  the  tempera- 

ture of  the  oil  goes  up  and  the  viscosity  of  the  oil  drops.  If 
the  rate  of  increase  in  velocity  is  equal  to  the  rate  of  de- 

crease in  viscosity,  the  thickness  of  the  oil  film  does  not 
change.  If,  instead,  the  viscosity  decreases  at  a  higher 
rate  than  the  speed  increases,  the  thickness  of  the  oil 
film  decreases  and  we  may  again  have  metallic  contact 
between  journal  and  journal  box. 

An  oil  of  high  viscosity  will  present  less  danger  of 
seizing;  but  it  will  provide  a  less  efficient  lubrication  on 
account  of  the  coefficient  of  friction  being  high.  The 
highest  efficiency  is  obtained  by  approaching  .seizing  as 
much  as  is  consistent  with  the  safety  of  the  bearing,  and 
by  avoiding  hand  scraping  of  the  journal  boxes  such  as 
to  minimize  the  danger  of  metallic  contact  with  the  high 
spots  when  the  oil  film  becomes  very  small. 

Bearing  Pressure  and  Oil  Film  Thickness 

The  bearing  pressure  has  also  possibly  some  influence 
on  the  viscosity  of  the  oil  and,  consequently,  on  the 
thickness  of  the  oil  film ;  but  I  do  not  know  of  any  con- 

clusive tests  embodying  their  interrelation.  The  coeffi- 
cient of  friction  is  evidently  inversely  proportional  to 

the  thickness  of  the  oil  film,  and  either  a  smaller  clear- 
ance or  a  lighter  oil  can  be  used  with  reamed  bearings  as 

compared  with  hand-scraped  bearings,  with  which  we  are 
confronted  with  more  danger  of  seizing  on  account  of 
the  thickness  of  the  oil  film  becoming  too  small  when  the 
temperature  reaches  a  certain  limit. 

Evidently  there  must  be  a  minimum  value  of  the  co- 
efficient of  friction  in  film  lubrication,  and  this  minimum 

value,  as  derived  by  Sommerfeld  from  the  hydrodynamie 
theory  of  Petroff  (suitably  modified  according  to  Rey- 

nolds' idea  on  the  influence  of  the  variable  thickness  of 
the  oil  film),  is  only  0.94  of  the  starting  coefficient  of  fric- 

tion, which,  according  to  Sommerfeld  theory,  is  equal  to 
the  ratio  of  half  the  clearance  between  journal  and  journal 

box  and  the  radius.  According  to  Striebeck's  experiments 
(Ztschr.  des  Vereins  Deutscher  Ingenieure,  46,  341, 
1902)  the  starting  coefficient  of  friction  =  0.14  and  the 
minimum  coefficient  of  friction  =  0.0038. 

This  minimum  value  is  reached  at  different  speeds  by 
bearings  working  under  different  loads.  The  higher  the 
load,  the  higher  is  the  speed  at  which  this  minimum  value 
is  reached. 

In  designing  bearings,  evidently,  we  cannot  exactly 
integrate  all  the  factors  entering  in  the  predetennina- 
tions  of  the  coefficient  of  friction  and  load-carrying  power 
of  the  bearing,  and  it  is  ol)viously  necessary  to  recur  to 
some  empirical  formulas  derived  from  experiments  and 

expressed  in  a  fomi'well  in  accordance  with  the  theory of  lubrication. 

Formulas  for  Bearing  Pressure  and  Velocity 

Formulas  (1)  and  (2),  given  before,  will  give  us  the 
coettlcient  of  friction.  The  following  formulas  given  by 
Illmer  and  derived  from  the  experiments  of  Tower, 
Laschc,  Tliomas,  Jloore,  Thurston  and  others  give  us 
the  critical  bearing  pressure,  P(crit.),  beyond  which  the 

oil  film  breaks,  -and  the  maxinmm  allowable  velocity, 

^(max.h    based  upon  an  ample  supply  of  suitable  lubri- 
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cant  at  the  rate  of  feed  of  about  350,000  sq.ft.  of  surface 
per  gallon  of  oil. 

(<Tl(.) 
140 r, 

(max.) 
=  2.5I/T 

per  sq.in. 

per  nun. 

(3) 

(4) 

where  P  and  T*,,  have  the  same  meaning  as  before,  V  = 
journal  speed  in  ft.  per  minute,  T  =  temperature 
rise  of  the  rubbing  surfaces  over  the  temperature 
of  the  cooling  medium  (atmospheric  temperature 
in   case  of  naturally  cooled  bearings)    in   deg.   F.,  and 

PVf 

II  =  ^=-  =  specific  radiating  capacity  in  foot-pounds 

per  second  of  the  bearing  per  square  inch  of  projected 
area  of  rubbing  surface,  at  1  deg.  F.  temperature  head. 

The  foregoing  formulas  apply  especially  to  a  steel  jour- 
nal running  in  a  rigid  bahbitt-lined  journal  l)ox. 

The  value  of  H  depends  on  the  mass  of  iron  involved 
in  the  construction  of  the  bearing.  A  massive  construc- 

tion will  provide  for  the  dissipation  of  the  heat  more 
liberally  tlian  a  small  bearing.  The  conditions  of  the 
surrounding  air  have  also  a  good  deal  to  do  with  the 
specific  radiating  capacity  of  a  given  bearing. 

According  to  A.  K.  Pedersen  (see  American  Machinist, 
Vol.  39,  page  1017),  a  bearing  made  out  of  a  large  mass 
of  iron  and  located  in  a  place  where  the  surrounding 
air  is  easily  moved  can  carry  off  77  per  cent,  more  heat 
than  a  bearing  of  small  mass  located  in  still  air. 

From  experiments  made  by  the  General  Electric  Co. 
on  oil-ring  bearings,  the  results  of  which  were  published 

(f    _|_    33)2 
in   Mr.   Alford's  book,'   is   derived  H   =    -z   , 

where  A  =  1,150.  Mr.  Pedersen  suggests  to  iise  for  de- 

signing purposes  for  "still  air"  bearings  and  small  masses 
A  =  1,860. 

Mr.  Illmer  finds  that  for  heavy-duty  commercial  en- 
gines H  ̂   6  ft.-lb.  for  main  bearings,  and  is  equal  to 

between  4  and  5  ft.-lb.  for  outboard  bearings.  In  small 
motor  ring-oiler  bearings  substantially  built,  77  ̂   4 
ft.-lb.  and  for  bearings  of  small  masses  can  be  as  low 
as  2  ft.-lb.  The  above  data  apply  only  to  the  natural  ra- 

diation of  the  bearing  into  the  atmosphere.  In  case  of 

water-cooling  the  value  of  77  may  be  four  times  as  large. 

From  Lasche's  experiments  77  equals  3  ft.-lb.,  and 
from  Thomas'  experiments  77  =  3  ft.-lb.  In  a  paper 
read  in  1912  before  the  Eugby  Engineering  Society  J. 
C.  K.  Balfry  has  collected  some  useful  data  on  the  pres- 

ent design  of  high-speed  bearings,  and  these  afford  good 
evidence  that  designers  have  in  the  past  been  unneces- 

sarily cautious  in  the  load  they  allowed  per  square  inch 
on  the  projected  surface  of  such  bearings. 

The  following  figures  are  given  by  Mr.  Balfry  as  repre- 
senting the  practice  of  the  General  Electric  Co. : 

P.-ripheral  Velocity 
of  Journal,  Ft. 

p-r  Sec. 
Bearing  Pressure 
in  Lb.  p?r  Sq.In. 

20.0 
30.0 
40.0 

167 

190 208 

Peripheral  Velocity 
of  Journal,  Ft. 

p?r  S?c. 60.0 
73  5 

Bearing  Pressure 
in  Lb.  p:r  Sq.in. 

229 
235 

Water-Cooling  of  Bearings 

High-speed  bearings  must  be  water-cooled,  especially 
in  the  case  of  large  bearings.     The  heat  generated  in  a 
bearing  for  a  given  peripheral  speed  of  the  journal  in- 

creases as  the  square  of  the  dimensions  of  the  bearing, 

'"Bearings  and  Their  Lubrication." 

and  the  radiating  surface  from  which  it  may  be  di.ssi- 
pated  increa.ses  practically  at  the  same  rate.  However, 
necessity  for  water-cooling  arises  sooner  in  the  ca.se  of 
a  large  bearing  than  in  the  ca.se  of  a  .small  bearing. 

Water-cooling  protects  the  bearing  during  the  instant 
of  start  or  stopping  when,  on  account  of  the  oil  film  being 
Ijrokcn,  metal  contact  occurs  with  a  consequent  momen- 

tary high  coefficient  of  friction  and,  in  case  of  forced 
lubrication,  if  due  to  accumulation  of  dirt  or  scale  at 

the  inlet  of  the  oil  supply,  the  quantity  of  oil  admitted 
becomes  insufficient,  or  some  solid  particles  get  into  the 
oil  film.  Water-cooling  will  prevent  the  temperature  of 
the  bearing  from  rising  high  enough  to  melt  the  bab- 

bitt and,  outside  of  a  few  scratches  left,  the  bearing  will 
ordinarily  recover  itself  after  the  particles  of  dirt  have 
been  forced  out  again. 

Deduction  of  Formulas 

If  Vi  =  peripheral  speed  of  journal  in  feet  per  second, 
and  v,  =  the  maximum  speed  at  which  the  journal 
could  be  run  without  any  provision  made  for  water-cool- 

ing, calling  I  and  d  the  length  and  the  diameter  of  the 
bearing  in  inches,  P  and  /  having  the  same  meaning  as 
before,  the  number  of  gallons  of  water  per  minute  which 
mu.st  be  provided  for  water-cooling  (water  at  about  10 
deg.  C)   is 

_  Pfjv,  —  v,)ld 

^  1,940 

(5) 

The  product  Pf  is  indicated  sometimes  as  the  "specific 
loss"  of  a  given  bearing  and  can  be  obtained  from  for- 

mula (1)  or  (2). 

The  temperature  rise  of  a  given  bearing  at  a  speed  V, 
provided  tliat  the  bearing  pressure  does  not  exceed  the 
value  of    P(crU)     given  in  formula   (3),  is „        0.41-  ,,, 

and 

"^T 

rrp^PfVld 
33,000 

(7) 

will  give  us  the  horsepower  losses  at  a  given  speed   T' in  feet  per  minute. 

Perfect  and  Imperfect  Film  Lubrication 

According  to  A.  K.  Pedersen  (see  American  Machin- 
ist, Vol.  37,  page  599)  the  specific  losses  of  a  given  bear- 
ing with  a  perfect  film  lubrication,  for  speeds  above  500 

ft.  per  min.,  are  given  by 

Pf  =  y^^  (8) t 32 

and  for  speeds  below  500  ft.  ])er  min. 

2.3  VT 

Pf  = 

i  —  32 

(9) when  t  =  temperature  of  oil  film  in  deg.  F. 
Mr.  Pedersen  makes  a  distinction  between  perfect  film 

lubrication  and  semiperfect  film  lubrication,  and  Ik  puts 
oil-ring  bearings  among  the  semiperfect  type.  Evidently 
in  the  case  of  both  forced  lubrication  and  flooded  lubri- 

cation we  have  types  of  perfect  oil  film.  However,  I 
believe  that  in  the  case  of  a  ring-oiled  bearing  properlv 
designed,  constructed  and  luliricated  we  have  as  good 
a  film  as  in  the  ease  of  forced  lubrication. 
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ConnsttiTMCilioini  ©f  MacMmiery  for 

By  Frank  A.  Stanley 

SYNOPSIS — Construction  and  operation  of  a 
clothes  ironer  and  machining  operations  on  the 
main  frame.  The  production  of  smaller  parts  in 

fairly  good-sized  lots  permits  the  use  of  special 
meiliods. 

As  mentioned  in  the  first  installment  on  this  subject, 

one  of  the  important  points  about  the  Watts  ironing  ma- 
chine is  the  fact  that  the  pressure  is  varied  from  that 

required  for  flat  work  to  that  for  body  work — miscella- 
neous articles  with  or  without  buttons — almost  instan- 

taneously by  the  simple  moving  of  a  lever.  This  is  an  easy 
operation,  and  there  is  no  excuse  for  leaving  the  machine 

The  wormshaft,  with  the  inner  bevel  gear  for  operation 
from  the  main  driving  shaft  and  the  wonn  for  operating 
the  controlling  wormvvheel  which  lifts  or  drops  the  roll 

boxes,  will  be  seen  lying  on  the  floor  in  Fig.  3  at  the  left- 
hand  end  of  the  machine.  A  clutch  connection  for  draw- 

ing in  or  disconnecting  the  power  drive  for  this  wormshaft 
is  controlled  by  a  simple  lever  at  the  side  of  the  gearing. 

Change  in  Roll  Position 

In  Figs.  1,  2  and  3  the  bearing  boxes  for  the  rolls  are 
illustrated  dropped  to  position  for  the  pressure  suitable 
for  ironing  the  usual  run  of  flat  work.  To  lift  these  rolls 
sufficiently  to  admit  what  is  called  body  work,  operating 
disks  A  and  B,  Fig.  3,  are  rotated  to  the  left  by  revolving 

PIGS.  4  AND  5.    A  CONTROLLING  DI^VICE  FOR  PHKKSURK  ROLLS 

with  the  heavy  pressure  needed  on  flat  work  when  it  should 
be  changed  for  body-clothes  ironing. 

The  arrangement  of  this  mechanism  as  shown  in  the 
previous  section  is  as  follows :  The  five  pressure  rolls  on 
top  of  the  drier  will  be  seen  in  Figs.  1  and  2,  and  their 
supporting  boxes  and  the  supporting  boxes  for  these  rolls 
are  shown  also  in  Fig.  3.  These  boxes  are  carried  under 
adjustable  spring  control  in  brackets  that  are  turned  up 
with  a  cylindrical  shank  to  pass  down  through  the  circular 

upper  portion  of  the  main  housings  of  the  laundry-ma- 
chine frame.  The  lower  ends  will  be  seen  projecting  well 

down  toward  the  bearing  box  for  the  drier  neck,  and  it 
will  be  noticed  that  they  are  slotted  fork-shape  to  receive 
short  links  whose  lower  ends  are  mounted  on  studs  pass- 

ing through  an  operating  disk  something  like  the  wrist- 
plate  of  a  Corliss  engine. 

An  operating  disk  is  placed  at  each  end  of  the  machine, 
and  the  two  are  connected  to  work  in  unison  by  suitable 

gearing  and  a  long  through-shaft  with  a  connecting-rod 
passing  from  the  crank  side  of  the  operating  disk  to  the 
case  of  the  worm  gear,  which  is  actuated  by  power  from 
the  bevel  gear  on  the  central  driving  shaft  of  the  machine 
and  by  hand  through  a  crank  placed  on  the  outer  end  of 
the  wormshaft  when  desired  to  lift  or  drop  the  pressure 
rolls  from  the  mangle. 

the  worm-operating  mechanism  to  the  position  seen  in 
Fig.  4.  This  shows  a  quarter-turn  of  the  wormwheel 
from  the  original  position,  with  the  operating  crank  end 
of  the  links  of  the  connecting-rod  C  in  uppennost  position. 
Here  the  short  links  D,  Fig.  3,  are  swung  into  their  radial 

position,  thus  lifting  the  boxes  to  the  utmost  extent  pos- 
sible at  this  setting.  To  drop  the  boxes  and  the  rolls  to 

original  position,  the  operating  wonn  gear  is  given  another 

quarter-turn,  bringing  the  connecting-rod  C  into  hoi'izon- 
tal  position  again,  as  in  Fig.  5.  The  short  links  B  then 
as.sume  the  same  angle  of  position  as  showTi  in  Fig.  3,  but 
on  the  other  side  of  the  center,  due  to  the  fact  that  in  the 
complete  cycle  of  movements  of  the  wormwheel  at  the  side 
of  the  disk.s,  A  and  B  are  operated  to  and  fro  instead  of 
being  turned  directly  around. 

The  top  of  each  of  the  shoes  or  brackets  for  carrying 
the  roll  bearing  boxes  is  capped  with  a  spring  cage  in 
which  the  tension  of  the  spring  is  adjusted  by  the  screws 
clearly  shown  projecting  from  the  top.  The  under  side  of 
the  supporting  brackets  carries  a  spring  also  under  the 
box.  Each  pair  of  roll  boxes  is  thus  independently  adjust- 

able to  apply  the  desired  degree  of  pressure  to  each  indi- 
vidual roll,  and  of  course  the  adjustment  in  each  case  is 

made  in  relation  to  the  angle  of  position  of  the  rolls  in 
relation  to  the  vertical  center  line  of  the  machine,  the 
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spring  pressure  being  greater  as  the  guide  openings  for 
the  roll  boxes  approach  the  horizontal  line  where  the  effect 
of  gravity  toward  carrying  the  roll  down  against  the 
work  is  practically  lost. 

In  this  manner  it  is  an  easy  matter  to  adjust  each  of 
the  five  rolls  to  give  a  unifoiTO  degree  of  pressure  upon  the 
work  in  spite  of  the  fact  that  only  one  roll  is  near  the 
vertical  center  line,  the  others  having  a  greater  or  lesser 
degree  of  angularity  in  their  line  of  travel  toward  the 
center  of  the  drier.  The  details  of  this  box  for  carrying 
the  pressure  rolls  will  be  perhaps  better  understood  from 
Fig.  6,  which  shows  the  general  principles  with  clearness. 
It  will  be  obvious  upon  inspection  of  this  view  that  the 
boxes  are  adapted  to  swivel  to  preserve  alignment  one  with 
another,  and  the  metliod  of  floating  the  box  between  the 
controls  is  also  shown. 

The  link  D,  by  which  the  box  is  elevated  to  carry  the 

pressure  rolls  from  the  work,  is  shown  in  its  lower  posi- 

\:Adjusfmg  Screw 

FIG.   6.    PRESSURE-ROLL,  BEARINGS  AND  ADJUSTMENT 

tion.  ̂ Vhen  the  disk  is  turned  to  the  right,  the  connecting 
link  is  set  over  to  the  opposite  side  of  its  present  center 
line  and  elevates  the  box  sufficiently  to  remove  the  roll 
the  right  distance  above  the  present  setting.  Adjustment 
of  the  roll  balance  to  apply  a  greater  degree  of  pressure 
at  any  time  is  possible  by  the  adjustment  screw  at  the  top 
of  the  upper  chamber  above  tlie  holding  bracket  for  the 
journal  box. 

Convenience  op  Adjustment 

It  should  be  pointed  out  that  the  rolls  present  consider- 
able weight  of  themselves,  irrespective  of  the  weiglit  of 

the  supporting  apparatus,  and  the  facilities  provided  here- 
with for  lifting  these  rolls  and  letting  them  back  again 

into  position  as  required  are  a  gi-eat  measure  of  con- 
venience, as  the  work  may  actually  be  performed  by  power, 

as  already  pointed  out,  or  when  desired  the  operating 
wormshaft  may  be  rotated  by  turning  a  handle,  as  in  mak- 

ing adjustment  or  inspecting  the  operation  of  the  mech- 
anism. In  either  case  the  roll  movement  is  very  easily 

obtained  without  laborious  effort  upon  the  part  of  the 
operator,   thus   overcoming   any    tendency   which    might 

otlierwise  be  present  to  allow  the  rolls  to  be  left  continu- 
ously in  one  position  instead  of  making  the  change  pro- 
vided for  in  shifting  machine  rollers  from  flat  work  to 

body  work — a  change  that,  as  pointed  out  before,  may 
be  made  in  less  than  10  see. 

Automatic  Apron  Guide 

While  it  has  not  been  intended  to  cover  each  and  every 
feature  of  design  in  connection  with  this  machine,  there 
are  a  few  other  points  of  sufficient  interest  to  justify  at 
least  a  brief  description  herewith,  aside  from  the  point  of 
view  that  any  novel  or  unusual  application  of  mechanical 

FIG.   7.    automatic  APRON  GUIDE 

principles  may  be  of  service  in  suggesting  possibilities 
in  the  extension  of  the  operating  mechanism  to  other  lines 
of  apparatus. 

Fig.  7  illustrates  the  automatic  device  by  means  of 
wliich  the  end  apron,  or  belt  for  carrying  the  work  to  the 

machine,  is  kept  from  running  off  at  either  end.  Consid- 
ering the  width  of  this  apron,  which  is  120  in.,  the  large 

number  of  roll  surfaces  over  which  it  passes  and  keeping 
in  mind  also  the  fact  that  it  must  handle  in  its  travels 

more  or  less  bulky  material  likely  to  produce  other  con- 
ditions leading  to  irregularity  in  travel,  it  is  really  quite 

remarkable  that  such  an  apron  can  be  guided  with  any- 
thing like  regularity  of  action. 

The  construction  of  this  mechanism  consists  of  a  float- 

ing journal  box  A  for  carrying  the  roll  bearings,  the 

PIG.  S.    TWO  frame  MEMBERS 

box  itself  having  a  sliding  action  in  its  cliannels  in  the 
base  plate  B.     T!ie  outer  end  of  the  roll  journal  has  an 
eccentric  surface  on  which  is  mounted  a  double-end  pawl 

This  double  pawl  is  normally  supported  in  a  horizontal 
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])osition  l)y  (lie  weitrhtcd  I'O'.kcr-arin  P.  wliicli  carries 

c-rosswiso  of  tlic  slml't  a  conical  wooden  roller  1<J  heaving 
at  all  times  upon  tlie  edge  of  the  working  apron  passing 
over  the  rolls. 

The  upper  surface  of  the  block  or  base  plate  for  the 
roll  bearing  block  is  provided  at  each  end  with  a  series 
of  ratchet  teeth  sloping  up  from  the  center  toward  either 

end.  With  the  apron  traveling  through  at  its  proper  posi- 
tion upon  the  rolls,  the  sole  action  of  this  double-ended 

pawl  is  to  float  liack  and  forth  without  crowding  the  roll 
bearing  either  direction  from  normal.     However,  if  the 

m ■"         r^   00 

\*-/4 

;  r.f — 7   ^\ol— 

FIG.  9.    BOTTOM  MAIN  FRAME 

traveling  apron  begins  to  move  toward  cither  end  of  the 
roll,  thus  running  out  of  its  proper  track,  the  crossarm  of 

rocker  lever  I),  on  the  other  hand,  allows  it  to  drop,  de- 
pendent upon  which  way  the  belt  runs  out  of  alignment. 

The  corresponding  ]iawl  C  or  C  in  the  floating  action 

back  and  forth  drops  sufficiently  to  engage  with  the  in- 
clined ratchet  teeth  F  at  the  corresponding  end  of  the 

block,  forcing  the  floating  bearing  for  the  roll  either  for- 
ward or  back  to  produce  the  necessary  condition  of  align- 
ment witli  the  other  rolls  to  cause  the  apron  to  travel  back 

into  its  normal  path.  This  take-up  and  adjusting  action 
is  going  on  perpetually  and  is  controlled  from  one  edge, 

t' 
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PIG.  10.    TOP  MAIN  FRAME 

where  the  mechanism  operates  without  injuring  the  ma- 
terial in  any  way. 

The  imjiortance  of  the  proper  tracking  of  this  apron 
will  perhaps  be  more  clearly  recognized  when  it  is  real- 

ized what  a  great  number  of  rolls  the  apron  passes  over. 
This  is  best  understood  l)y  looking  at  Pigs.  7  and  8, 
where  all  the  rolls  with  the  exception  of  the  side-pres- 

sure ones  above  the  top  of  the  drier  are  shown  in  position, 
either  by  dotted  or  full  circles. 

This  outline  drawing  is  of  value,  as  it  also  gives 
some  liint  of  the  method  used  in  laying  out  the  two 

members  of  the  housing — the  base  and  the  upper  portion 

of  the  frame — for  boring  the  bearings,  fitting  up  the 
bo,\es,  etc. 

Frame  Details 

The  detail  of  the  bottom  main  frame  is  given  in  Fig. 

9  and  of  the  top  main  frame  in  Fig.  10.  These  castings, 

while  heavy  in  appearance,  are  cored  out  all  the  way 
around,  leaving  a  wall  about  %  in.  thick,  so  that  the  total 

weight  is  not  e.vcessive,  although  the  metal  is  so  disposed 

as  to  provide  a  rigid,  substantial  casting.  These  de- 
tail drawings  give  a  better  idea  also  of  the  operation  of  the 

machine  and  the  manner  in  which  the  bearings  are fitted  up. 

As  is  the  case  with  some  other  lines  of  machinery, 

including  certain  textile  machines,  some  classes  of  farm 

FIG.   11.    details  of  roll  BEARING  AND   BRACKET 

implements  and  other  apparatus  that  might  be  mentioned, 
a  number  of  surfaces  on  these  laundry  machines  do  not 

require  any  finishing  other  than  cleaning  up  with  chisel 
and  file,  the  fit  of  the  internal  member  being  determined 

simply  by  casting  it  sufficiently  small  to  enter  freely  into 

the  corresponding  opening  in  the  carrying  member.  There 
are,  in  fact,  aside  from  the  immediate  bearings  for  the 

journals  of  driers,  driving  shafts  and  rolls,  few  fits  that 
ha\e  to  l)e  close,  and  in  such  cases  it  is  often  more  a 

matter  of  having  the  parts  so  cast  that  they  will  go 

together  without  interference  than  of  trying  to  establish 
a  fairly  accurate  fit  between  corresponding  surfaces  which 
may  seldom  if  ever  come  in  contact  with  one  another  in 

operation. 
In  Fig.  10  at  A  are  five  pockets  to  receive  the  five  brack- 

ets for  carrying  the  roll  bearings  or  boxes,  one  of  which 
is  shown  assembled  in  Fig.  6.  The  detail  parts  are  seen 

more  clearly  in  Fig.  11,  inspection  of  which  will  indi- 
cate the  nature  of  certain  of  the  surfaces  to  be  fitted  and 

placed.     Thus  the  narrow  ribs  on  the  four  vertical  cor- 
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ners  of  bracket  B  in  this  detail  are  merely  filed  to  smooth 
them  off,  as  these  brackets  depend  for  the  fit  of  the  shank 
in  the  bored  hole  in  the  top  frame  for  general  support,  this 

fit  being  a  nice,  free,  sliding  one,  to  admit  proper  adjust- 
ment of  the  boxes  up  and  down,  as  required. 

After  the  top  and  bottom  of  the  lower  main  frame  and 
the  bottom  of  the  top  maii.  frame  have  been  planed, 
ready  for  putting  together  as  in  Fig.  8,  center  lines  are 
laid  off  the  right  distance  from  the  edges  of  the  castings. 

have  also  to  be  bored  at  certain  points  for  bearing  pur- 

poses. 

A  front  view  of  this  machine  is  given  somewhat  more 
conspicuously  in  Fig.  13,  which  represents  clearly  the 
method  of  setting  up  the  job  on  the  table  of  the  machine 
and  the  type  of  tool  used  in  boring  the  holes.  Although 
these  holes  are  shown  open  to  the  rear  wall  of  the  casting, 
they  are  actually  cast  with  the  wall  integral.  After  the 
operation  of  boring,  the  intervening  tie  wall  is  cut  out. 

FIG.  12.    FRAMES  AND  OTHER  HEAVY  WORK 

Working  lines  are  established  from  these  so  that  all  holes 
are  in  the  right  position  to  the  center  lines  or  may  be 
struck  at  a  given  radius  to  some  center,  such  as  shown 
in  Fig.  10,  where  the  two  box  openings  at  CD  are  repre- 

sented at  a  certain  radius  from  the  main  center  B.  The 

center  referred  to  is  in  this  case  a  given  distance  above  the 
base  line  of  the  top  main  frame,  and  the  seat  for  the 
bearing  for  the  drier  neck  is  laid  out  from  the  same 
surface,  so  that  the  center  will  be  accurately  established. 
It  remains,  after  laving  out,  to  bore  out  the  numerous 
holes  through  this  frame  and  finish  such  surfaces  as  need 
to  be  fitted  up  for  carrying  corresponding  parts. 

The  general  view,  Fig.  13,  which  gives  an  excellent  idea 
of  one  department  in  this  shop,  shows  among  other  things 

.  one  of  the  top  main  frames  mounted  upon  the  bed  of  a 
boring  machine  for  machining  the  two  holes  C  and  D, 
Fig.  10,  just  referred  to.  At  the  back  of  this  machine 
will  be  noticed  two  of  the  bottom  main  frames,  which. 

With  other  settings  on  the  same  machine  all  the  other 
bearing  openings  are  similarly  bored. 

Fig.  14  represents  the  method  of  setting  up  tlie  work 
to  bore  the  five  radially  located  openings  in  the  top  main 
frame  for  carrying  the  brackets  for  the  pressure  roll  boxes. 

To  set  the  work  for  this  operation,  the  bearing  for  carrj-- 
ing  the  drier  neck  is  secured  to  the  seat  in  tlie  opening  in 
the  top  main  frame.  The  whole  affair  is  then  slipped 
over  a  large  post  secured  to  the  bed  of  the  boring  mill. 

The  angular  spacing  between  these  five  holes  is  not  re- 
quired to  be  accurate  enough  to  make  it  necessary  to  index 

the  job  by  any  precision  method.  It  is  important,  how- 
ever, that  each  hole  should  be  closely  centralized  in  the 

cored  jaw  openings  on  the  inside,  as  these  must  receive 
freely  the  corresjionding  bracket  for  carrying  tlie  roll 
box.  A  position  at  one  side  of  the  center  would  make 
it  necessary  to  do  too  much  filing  and  fitting  of  the  jaws 
to  receive  the  bracket.  The  latter,  as  already  explained, 



November  Ifi,  1916 AMERICAN     MACHINIST 

865 

is  required  to  enter  the  radially  bored  holes  with  a  nice 
sliding  fit  for  the  shank,  which  is  turned  up  on  a  special 
fixture  on  an  engine  lathe. 

After  the  frame  casting  has  been  swiveled  about  the 

supporting  post  until  by  testing  with  the  single-point 
boring  tool  the  cored  opening  is  closely  centered,  it  is 

readily  Ijored  with  the  power-i'eed  motion  of  the  s])indle, and  the  work  is  then  reset  for  the  next  hole.  Tliis  is  a 

fairly  heavy  job  for  so  small  a  machine,  but  it  is  handled 
easilVj  the  process  being  facilitated  by  the  portable  crane 
shown  at  the  left  in  Fig.  14. 

Some  idea  of  the  character  of  the  diiferent  parts  on 
such  laundry  machines  can  be  gathered  from  examination 

ConastirtuKctiiiiig  &  Dae  for  a 
MsitltLedl  Suas'iface 
liy  EuwAKU  J.  Bessom 

Eecently  I  was  confronted  with  the  job  of  matting  sheet 
steel  in  such  a  manner  that  articles  made  from  it  would 

present  a  firm  grip  to  the  hniid.    The  metal  to  be  used  was 
0.02.5    in.    thick,    and    large    production    was    expected. 
Therefore  it  was  strictly  a  job  for  the  power  press. 

For  the  die  a  piece  of  tool  steel  6  in.  square  and  2  in. 
thick  was  obtained.  This  was  planed  all  over  and  ground 
on  one  large  surface.  It  was  then  clamped  on  the  table 
of  a  slotter,  and  a  punch  ground  to  60  deg.  was  made  to 

FIG.   13.    BORING  A   .SKAT   T<'OR   A    BRARTNG  IN  THE 

FIG.    Ifj.     SMALI.,   PARTS   TO  BK   MA(;illN101J 

of  Figs.  12  and  14,  which  show  more  or  less  of  the 
stock  of  rolls,  levers,  gears  and  castings  required  in  the 
work  of  construction.  A  group  of  smaller  parts,  such  as 
short  links  and  levers,  worm  gear,  boxes,  sprocket  wheels, 
collars  and  the  like,  will  be  seen  on  the  bench  illustrated 

in  Fig.  15.  Most  of  the  latter  work,  except  the  chucking 
jobs,  is  handled  in  fairly  good-sized  lots,  with  simple  fix- 

tures to  enable  them  to  bo  grasped  and  machined  properly, 
after  which  they  may  be  quickly  released  for  the  admis- 

sion of  new  work. 

FIG.  14.    BORING  THE  TOP  FRAME 

fit  the  tool  holder.  This  punch  was  used  to  make  small 
indentations  on  the  surface  of  the  die. 

The  automatic  feed  on  the  slotter  was  adjusted  to  feed 
about  0.025  in.  per  stroke.  By  this  means  the  holes  were 
spaced  longitudinally,  while  transversely  the  spaces  were 
kept  even  by  using  the  graduations  on  the  transverse  feed 
and  setting  the  table  over  0.025  in.  for  each  line  of indentations. 

The  ram  of  the  slotter  was  set  for  a  long  stroke,  so  that 
it  would  deliver  a  sharp,  quick  blow,  as- would  a  hammer, 
to  the  punch. 

The  rows  of  indentations  were  each  stopped  after  pass- 
ing a  circle  scribed  on  the  face  of  the  die.  Then  after  the 

die  was  taken  from  the  slotter,  it  was  faced  in  the  lathe 

until  the  center  with  the  matted  surface  in  it  was  ̂ /^^  in. 
higher  than  the  rest  of  the  die  and  2fV  in.  in  diameter. 

The  die  was  made  in  about  13  hr. ;  the  punch,  or  force, 
took  less  time  and  was  made  flat.  This  same  method  can 

be  used  for  making  the  background  for  embossing  dies. 

Water  Power  In  the  Vniteil  States,  according-  to  revised 
flKures  of  the  United  States  Department  of  Agriculture,  is 
placed  at  the  minimum  of  27.493.000  hp.  and  maximu  mof 

.13,90."!. 000,  the  minimum  representing  the  amount  of  power 
that  could  be  developed  from  the  use  of  theaverage  annual 
minimum  stream  flow  for  the  lowest  two  consecutive  seven- 
day  periods  of  eacli  year,  while  the  maximum  represents  the 
amount  that  could  b  developed  from  the  use  of  the  aver.aKe 
maximum  continuous  stream  flow  available  for  six  months 
during  the  year.  The  national  forests  are  stated  to  cont.iin 
30.4  per  cent,  of  this  minimum  and  31.3  per  cent,  of  the  max- 

imum, while  over. 72  per  cent,  of  the  country's  total  Is  found 
In  the  mountain  and  Paclflo  states. 
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Systemn  olT  Special  lnI©Edleir§  wa^Ih 
Simses'lledl  Cusft^ers 

By  Eael  L.  Liddell 

I  have  been  assisting  in  the  installation  of  a  depart- 
ment producing  special  tool  holders  for  use  in  the  factory. 

This  department  has  grown  from  a  hazy  idea  to  a  com- 
plete smooth-running  system.  Each  detail  was  added  as 

the  necessity  presented  itself.  There  was  no  effort  to 
fit  a  system  to  the  plant. 

It  started  with  the  effort  to  install  a  tool-grinding 
system  for  making  and  grinding  all  lathe  and  similar 

different  operator  cannot  clamp  it  in  an  unsuitable  position 
and  then  blame  the  tool  shape  for  poor  work. 

We  ha\e  found  it  necessary  to  keep  in  stock  and  use 

at  least  three  times  as  many  tools  of  each  tool  number 

as  are  needed  for  one  day's  supply.  In  some  cases  this 
requires  a  large  number  of  tools  on  hand,  so  that,  from 
the  first,  forged  tools  were  quite  impracticable.  With 

but  few  exceptions,  %-in.  square  tool  bits  have  been  found 

large  enough,  and  this  size,  with  %-in.  and  %-in.  square, 
covers  most  of  the  tools  we  use. 

The  design  of  the  tool  blocks  and  tool  holders  is  the 

basis  of  this  description.    Instead  of  making  a  plain  block 

FIGS.    1   TO   4.    APPLICATIONS   OP  MULTIPLE   TOOLS 

tools. 
the  use 
to  have 

design 
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time,  \v 

The 

certain 

In  order  for  a  workman  to  grind  a  tool  with 

of  which  he  is  entirely  ignorant  it  is  necessary 
a  drawing  showing  every  detail  accurately.     The 
must  be  such  that  an  indefinite  amount  can  be 

off   the   cutting   end,   grinding   all   angles   each 
ithout  changing  the  shape  from  the  original. 
tool  holder  must  be  made  to  hold  the  tool  to  a 

set  angle*  and   height,  so  that  a  careless  or   in- 

with  wide  slots  for  forged  tools  of  indefinite  shape,  held 

perhaps  by  a  plate  witli  heavy  setscrews  in  it.  the  small 

cutting  tool  is  carefully  designed,  first,  with''referenee  to 
many  points  formerly  never  coiisidered.  For  instance 
on  the  drawings  of  the  small  tools  are  shown  the  best 
shape  for  the  material  machined,  feed  and  depth  of  cut 

and  ease  of  grinding  to  uniform  shape  witli  least  waste 
of  the  tool. 
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One  tliinp;  which  1  never  saw  employed  niucli  hcl'ore^ 
liiit  which  wc  use  universally,  is  a  negative  top  rake  on 

the  cutting  point.  The  top  of  the  tool  is  ground  on  an 
angle  of  5  or  10  deg.  down  (the  ideal  angle  would  be 

about  30  deg.)  instead  of  high  at  the  cutting  edge.  This 
makes  it  possible  to  remove  pits  and  chipped  spots  from 

FIG.  5.    METHOD  OF  HOLDING  SINGLE  TOOL 

the  top  of  the  tool  and  preserve  the  proper  length  on 
the  cutting  edge  without  removing  an  excessive  amount 

from  the  end.  By  grinding  back  to  a  fixed  dimension 
from  the  end,  the  cutting  edge  is  always  the  same  height 
from  the  bottom.    The  same  principle  applies  to  grinding 

the  proper  height  and  to  form  the  correct  angle  with  the 
work.  When  using  a  tool  with  negative  top  rake,  it  can 

either  be  raised  enough  above  center,  in  a  parallel  posi- 
tion, to  have  the  right  cutting  rake,  or  the  rear  end  ea:i 

be  dropped  down  to  secure  the  same  result. 

When  a  comparatively  frail  tool  must  have  some 
adjustment  sidewise  in  its  slot,  it  is  always  provided  with 
a  setscrew  or  similar  support  out  at  the  end  where  needed 

The  method  of  holding  that  has  been  adopted  almos; 

universally,  is  to  provide  clamps  as  large  and  heavy  as 

possible  (within  rea.son,  of  cour.'se)  to  bear  on  the  top 
of  the  tool  close  up  to  the  cutting  end,  for  a  length 
of  1  to  2  in.  With  a  clamp  of  this  nature  and  the 

bottom  of  the  tool  ground  flat,  with  the  side  of  the  tool 

either  bearing  against  the  side  of  the  slot  or  supported 

with  an  adjusting  screw,  the  strength  and  rigidity  of  a 

very  small  tool  are  almost  equal  to  that  of  the  holder 
itself.  When  the  tools  are  dropped  down  in  the  rear 

at  more  than  a  10-deg.  angle,  it  is  necessary  to  .support 
them  with  setscrews  in  a  plate  across  the  back  of  the 
block  or  holder. 

The  underlying  principle  is  that  tool  blocks  can  be 
made  to  use  small  cutting  tools,  just  as  Armstrong  and 
other  holders  have  replaced  many  forged  tools. 

The  results  have  justified  the  expense.  Many  hundreds 

of  pounds  of  forged  tools  have  been  released  from  service, 
and  much  of  this  steel  has  been  hammered  down  to  small- 
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PIG.   6.    LAYOUT  AND  NECESSARY  INFORMATION  REGARDING  THE  BITS 

the  side  of  the  tool  on  tiie  cutting  edge.  The  size 

of  the  tool  depends  only  partly  on  the  severity  of  the 
cut.  The  room  that  there  may  be  for  building  the  holder 

around  the  point  of  the  tool  is  an  important  feature. 
When    the   tool    itself  hiis   been    diawii    and   approved, 

the  tool  holder  is  built  around   the  tool,   to  hold  it  at 

sized  bars.  Instead  of  having  a  very  limited  supply 

of  stock  on  hand  we  have  all  that  will  be  needed  for 

some  time  to  come,  at  the  comparatively  small  expense 

of  forging.  The  grinding  department  can  sharpen  tools 
at  less  cost  tliaiT  could  the  individual  machine  operators. 

The  actual  production  time  of  each  machine  has  been 
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increased  a  little  for  ever}-  clay.  The  liigh-.'speed  scrap 
amounts  to  but  little,  for  when  a  tool  is  too  short  for 
one  job  it  is  used  somewhere  else,  and  there  is  no 
prospect  of  being  held  up  by  lack  of  high-speed  steel. 

The  tools  are  all  machine  ground  on  the  angles — a 
method  that  has  proved  to  be  cheap  and  fast  and  that 
insures  accuracy;  the  radii  are  ground  both  by  hand  and 

by  machine.  The  machines  we  use  are  one  small  Seller's 
grinder  for  forged  tools,  which  we  have  adapted  to  grinding 
small  tools,  and  several  small  cutter  grinders.  We  have 
a  special  radius-grinding  fixture  of  ingenious  design, 
which  not  only  grinds  the  radius  on  the  end  of  a  tool, 
but  any  angle,  with  any  clearance,  on  each  side  of  the 
radius.  The  work  can  be  handled  on  this  attachment 

with  great  accuracy  and  faster  than  it  can  be  done  in 
any  other  way  and  held  to  drawing. 

m 

Safflaisle  ©nes  aiad 

Tesiraplefts 
By  W.  J.  Weli.s 

After  seeing  several  simple  dies  spoiled  in  the  making, 
owing  to  inexperience  or  nervousness  on  the  part  of  the 
makers — young  fellows  trying  to  advance  in  this  line 
of  work — I  am  prompted  to  show  an  easy  and  simple 
method  of  making  templets  and  dies  that  may  be  of 
interefet  to  some  of  the  younger  mechanics. 

The  dies  referred  to  were  of  the  simple  piercing  and 
blanking  type  commonly  known  as  follow  dies,  which  were 
to  produce  blanks  similar  to  the  templet  shown  in  Fig.  1. 

Any  dimension  could  vary  0.004  or  0.005  in.,  but  a  varia- 
tion V34  in.  would  be  too  great. 

Several  blanks  -^xi  in-  thick  were  wanted  for  experi- 
mental purposes,  one  to  be  used  as  a  templet.  The  blanks 

were  laid  out  with  dividers  and  filed  by  guess,  and  the 
guessing  was  very  poor  as  tliere  were  no  two  alike  and 
all  were  far  from  what  was  required. 

About  the  best  way  to  make  the  first  lot  by  liand  is 
to  cut  several  pieces  of  material  to  the  proper  length  and 
width  and  clamp  them  together.  Lay  off  the  l/4-in.  holes 
2  in.  apart  and  drill  and  ream  them.  Large  holes  should 
not  be  drilled  in  single  thin  pieces  when  a  round  hole  is 
required. 

The  next  step  is  to  make  the  gages  shown  in  Figs.  2 
and  3.  The  gage  shown  in  Fig.  2  is  for  the  %-in.  ra- 

dius at  the  ends,  and  the  flat  shown  on  one  side  is  for 
establisliing  a  line  32  in.  each  side  of  the  center,  which 
is  half  the  width  of  the  straiglit  part  of  the  link.  The 

gage  shown  in  Fig.  3  is  a  if-in.  washer  yV  in.  thick  with 
a  l/i-in.  hole  that  fits  over  the  stem  of  the  templet,  Fig. 
2,  which  should  be  Vb4  in-  lonjJ-  It  requires  only  a  few 
minutes  to  make  these  pieces  and  saves  a  lot  of  bother 
later.  They  should  be  casehardened  in  cyanide  and  used 
as  templets  in  filing  the  ends  of  the  work  shown  in 
Fig.  1. 

In  Figs.  4  and  5  is  shown  the  proper  way  of  holding  the 
work  to  be  filed.  This  finishes  tlie  model,  and  if  we 
have  worked  with  reasonable  care  up  to  this  point  we 
are  ready  for  the  die. 

After  the  steel  die  block  has  been  surfaced  and  squared, 
the  face  should  be  treated  by  heating  until  a  dark-blue 
color  is  obtained,  or  by  rubbing  with  a  little  clean  waste 
dampened  with  sulphate  of  copper  solution.  Another 
good  surface  for  a  layout  is  obtained  by  filing  or  grind- 

ing off  all   tool   marks  and   rubbing  with   emery  cloth. 

The  rubbing  should  not  be  done  straight  across,  but 
around  and  around,  covering  only  a  small  portion  at  a 
time.    Layout  lines  are  easily  seen  upon  this  dull  finish. 

In  Fig.  6  is  shown  the  proper  layout  for  this  die. 
With  a  very  fine  .scriber  draw  the  lines  B  and  C,  2  in. 

apart,  crosswise  of  the  steel  1  in.  from  the  center,  and  a 

line  lengthwise  about  Vi  i"-  fi'oni  the  center.  With  the 
dividers  set  to  ff  in.,  which  is  the  width  of  the  templet  at 

the  large  end  plus  3^5  in.,  which  we  allow  for  scrap,  lay 
off  E  and  F,  using  as  centers  the  intersection  of  B  and  C 
with  the  lengthwise  line.  The  layout  should  always  be 
reckoned  from  the  large  end  of  the  blank.  Fig.  7  shows  a 
blank  with  a  clipped  ear,  the  result  of  the  layout  shown 
in  Fig.  8. 

We  could  bore  this  die  on  the  miller  without  a  layout, 
but  we  would  have  to  put  the  clearance  in  later,  so  it 

no.  8 

SIMPLE  DIES  AND  TEMPLETS 

is  best  to  do  it  in  the  lathe,  using  the  compound  rest 

set  for  %-deg.  clearance  for  the  %-in.  holes,  and  taper- 
ream  the  Vi-in.  holes.  The  .straiglit  part  in  the  middle 
can  be  drilled  out  and  finished  in  the  miller  or  shaper 
with  an  extension  tool,  and  the  i|-in.  radius  also.  When 
tlie  screw  holes  are  drilled  and  tapped,  and  the  dowel 

pin-holes  drilled,  the  die  is  ready  for  hardening,  after 
which  it  is  ground  on  both  sides  and  fitted  to  the  shoe. 

A  templet  should  be  marked  "Die"  on  one  side  and 
"Puncli"  on  the  other,  as  an  irregular  punch  will  not  fit 
the  die  if  laid  out  from  the  same  side  of  the  templet. 

In  laying  out  the  die  the  surface  marked  '"Die"  should 
lie  next  to  the  steel,  using  the  other  side  for  the  punch. 
As  there  are  several  styles  of  die  shoes  and  punches,  the 

workman  should  be  governed  largely  by  the  material  fur- 
nished. The  piercing  punch  holes  in  the  punch  holder  are 

located  by  drilling  through  the  die  from  the  back,  with 
the  blanking  punch  in  place.  The  most  important  thing 
in  a  follow  die  is  to  place  the  piercing  holes  in  proper 

relation  to  the  blanking.  Tlien  the  die  becomes  a  mas- 
ter by  wliicb  to  make  and  align  the  punches. 

Tlie  dotted  outline  of  the  blank  on  Fig.  6  is  for  the 
purpose  of  showing  the  proper  layout. 
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OPERATION  13.  MILLING  LEFT  SIDE  TO  FINISH 
Transformation — Fig.  292.  Machine  Used — Pratt  &  Whit- 

ney Lincoln  type  belt-drive  miller.  Number  of  Operators  Per 
Machine — One.  Work-HoIdinK  Devices — Special  vise.  Fig.  293, 
located  by  bottom.  Tool-Holding  Devices — Cutters  held  on 
arbor.  Cutting  Tools— Form  cutters.  Fig.  294.  Number  of 
Cuts — Two.  Cut  Data — Speed,  50  r.p.m.;  ̂ 4-in.  feed.  Coolant — 
Cutting  oil,  drop  at  a  time.  Average  Life  of  Tool  Between 
Grindings — 2,000  pieces.  Gages — Stand  and  form,  Figs.  295 
and  296.     Production — 20  pieces  per  hour. 

Operationas  ©la  Sih®  IR-ecel^es?  ==BI 

SYNOPISIS — This  article  continues  the  detailed 
description  of  maniifacturing  operations  on  the 

Springfield  rifle  receiver,  outliniiig  many  inter- 
esting milling  operations  and  showing  full  details 

of  the  milling  cutters  and  fixtures.  The  method 

of  locating  the  receiver  in  the  various  jigs  or  fix- 
tures is  clearly  shown. 

OPERATION  11.     MILLING  RIGHT  SIDE  TO  FINISH 

Transformation — Same  as  Fig.  281.  Machine  Used — Pratt 
&  Whitney  Lincoln  type  belt-drive  miller.  Number  of  Oper- 

ators per  Machine — One.  Work-Holding  Device.s — Work 
clamped  to  block,  using  bottom  as  working  points,  Fig.  291. 
Tool-Holding  Devices — Cutters  held  on  standard  arbor.  Cut- 

ting Tools — Similar  to  Fig.  283.  Number  of  Cuts — One.  Cut 
Data — Speed,  50  r.p.m.;  '^-in.  feed.  Coolant — Cutting  oil,  drop 
at  a  time.  Average  Life  of  Tool  Between  Grindings — 2,000 
pieces.  Gages — Similar  to  Fig.  296;  the  fingers  show  if  form 
is  right:  other  gages  same  as  operation  9.  Production — 20 
pieces  per  hour.  Note — Stops  A  and  jaws  B,  Fig.  291.  Side 
gaged  by  straight-edge  across  top  of  mandrel. 
OPERATION  AA.  REMOVING  BURRS  AFTER  OPERATION  11 

Number  of  Operators — One.  Description  of  Operation — 
Scraping  burrs  left  on  edges  from  operation  11.  Aijparatus 
and  Equipment  Used — File  and  scraper.  Production — 280 
per  hr. 

•Copyright,  1916,  Hill  Publishing  Co. 
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OPERATION  BB.  REMOVING  BURRS  LEFT  BY 
OPERATION  13 

Number    of    Operators — One.      Description    of    Operation — 
Filing   burrs   from   edge   after   operation    13.     Apparatus   and 
Equipment  Used — Cut,   file  and   scraper.     Production — 250  per hr. 

OPERATION   14.      MILLING  LEFT   SIDE,   FRONT   END 

Transformation — Fig.  297.  Machine  Used — Standard  No. 
^%  Universal.  Number  of  Operators  per  Machine — One. 
Work-Holding  Devices — Fig.  298.  Tool-Holding  Devices — Held 
')n  arbor.  Cutting  Tools — Hollow  radius  cutter.  Fig.  299. 
Number  of  Cuts — One.  Cut  Data — Speed.  270  r.p.m.;  feed,  3  in. 
per  min.  Coolant — Compound.  Average  Life  of  Tool  Between 
Grlndings — 200  pieces.  Gages — Fig.  300.  Production — 40  pieces 
per  hour.     Note — Side  and  bottom  are  working  -points. 
■OPERATION   15. MILLING  LEFT   SIDE  OVER  CUTOFF- 

SPINDLE   HOLE 

Transformation — Fig.  301.  Machine  Used — Whitney  Man- 
ufacturing Co.  hand  miller  No.  6.  Number  of  Operators  per 

Machine — One.  Work-Holding  Devices — Work  held  as  in  Fig. 
303,  working  from  hole  and  bottom.  Tool-Holding  Devices — 
^utters  held  in  holder,  taper  hole.  Cutting  Tools — Form  cut- 

ter, Fig.  304.  Number  of  Cut.s — Two.  Cut  Data — Speed,  300 
v.p.m.;  hand  feed.  Coolant — Compound,  i/4-in.  stream.  Aver- 

age Life  of  Tool  Between  Grindings — 200  pieces.  Gages — • 
Stand  gage  and  templet.  Fig.  305;  A,  distance  gage;  B,  form 
gage  of  finger  type.  Production — 40  pieces  per  hour.  Note — 
Machining  diagram,  Fig.  302. 
OPERATION  CC.  REMOVING  BURRS  AFTER  OPERATION  14 

Number  of  Operators — One.  Description  of  Operation — Pil- 
ing burrs  left  by  cutter.  Apparatus  and  Equipment  Used — 

File  and  sciaper.     Production — 250  per  hr. 
OPERATION  17.  MARKING  BARREL 

Transformation — Fig.  306.  Number  of  Operators — One. 
Description  of  Operation — Stamping  "draw"  line  on  receiver 
for  thread  milling  to  match  with  that  on  barrel.  Apparatus 
and  Equipment  Used — Fixture  with  stamp,  operated  by  hand 
lever,  Fig.  307.  Gages — Gaging  from  side  of  lug,  Fig.  308;  also 
Ghown  in  place  at  A,  Fig.  307.  Production — 350  per  hr.  Note 
— Working  points,  hole  and  bottom. 
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OPERATION  16.  HAND  MILLING  FOR  END  OF  THREAD 
Transformation — Fig.  309.  Machine  Used — Whitney  hand 

miller  No.  6.  Number  of  Operators  per  Machine — One.  Work- 
Holding  Devices — Work  held  in  a  hand,  rotating  fixture.  Fig. 
310.  Tool-Holding  Devices — Taper  shank.  Cutting  Tools — 
Taper-shank  cutter.  Fig.  311.  Number  of  Cut.s — vUie.  Cut 
Data — Speed,  600  r.p.m.;  hand  feed.  Coolant — Cutting  oil,  i'«-in. 
stream.  Average  Life  of  Tool  Between  Grindings — About  200 
pieces.  Gages — Distance,  0..';72  in..  Fig.  312-A;  depth.  Fig. 
312-B;  width  of  slot,  312-C.  Production — About  100  per  hr. 
Note — Working  points,  outside  of  front  end  and  bottom. 

OPERATION    18.      THREAD    MILLING    FOR    BARREL 
Transformation — Fig.    313.      Machine   Used — Pratt   &   Whit- 

ney 14-in.  thread  miller.     Number  of  Machines  per  Operator — • 

In  manufacturing  the  Springfielcl  rifle  receiver,  the 

Lincoln  type  miller,  the  plain  miller  and  the  profiler 

are  much  in  evidence.  Some  of  the  operations  are  per- 
formed in  fixtures  wliich  liold  a  .^inudo  receiver  while  at 

other  times,  when  the  cutting  capacity  of  the  machine 
permits,  it  will  be  noted  that  two  receivers  arc  niacliined 
at  once.  Examples  of  single  milling  are  shown  in  Figs. 

293,  298,  303,  3  t2,  3.50  and  366.  E.xamplcs  of  milling 
in  pairs  are  not  as  frequently  found  in  the  operations 

illustrated  in  this  particular  section  Imt  one  good  ex- 
ample of  this  practice  is  shown  in  Fig.  318  in  which 

the  top  of  the  receiver  is  being  milled  to  its  finished 
form. 

The  use  of  gang  milling  cutters  on  the  receiver  is  evi- 
dent in  the  illustrations  accompanying  this  article  and 

will  be  further  em])hasized  as  the  description  proceeds. 

A  good  example  is  shown  in  Fig.  342  in  which  the  top 

of  tang  and  overwell  are  milled  to  remove  the  rough 
stock.  The  machine  used  in  this  case  is  a  Pratt  & 

Whitney  No.  3  Lincoln  ty])e  miller  with  belt  drive.  The 

fixture  u.sed  to  hold  the  work  for  this  operation  is  of  a 

type  very  generally  u.sed  at  the  Springfield  arsenal  and 
consists  of  a  vise  with  a  sliding  jaw  actuated  by  a  cam 
with  a  handle,  the  work  itself  being  first  accurately  set 

Two.  Work-Holding  Devices — Work  held  in  fixture,  using 
front  end  and  tang  as  guiding  points.  Fig.  314;  Fig.  31.'>-Ii 
shows  use  for  hand  reaming,  the  tools  used  and  the  thread 
gage  in  place.  Tool-Holding  I>evices — I*ratt  &  Whitney  arbor, 
31.';-A.  Cutting  Tools — .Standard  thread  cutter.  Fig.  315-A; 
hand  facing  and  counterboring  tools.  Figs.  315-B  and  315-C. 
Fig.  31.5;  A,  milling  cutter;  B.  hand  facing  tool;  C,  hand 
counterbore;  D.  use  for  handwork  and  gaging.  Number  of 
Cuts — One.  Cut  Data — 30  r.p.m.  for  the  work;  cutter.  450 
r.p.m.  Coolant — Cutting  oil,  V4-in.  stream.  Average  Life  of 
Tool  Between  Grindings — 200  pieces.  Gages — Plug  thread, 
Fig.  316.  Production — 3.5  per  hr.,  two  machines.  Note — F'g. 
31.")-D  also  shows  plug  thread  gage  in  place.  The  thread  is 
milled  with  a  single  cutter  to  insure  an  accurate  duplication 
of  threads,   which  is  quite  necessary  to  prevent  gas  leakage. 

upon  an  arbor  before  being  gripped  in  the  vise  jaws. 

Slidin\'-jaw  fixtures  of  this  type  are  not  only  quick  in 
action  and  allow  the  easy  removal  of  the  work  but  also 

hold  the  piece  rigid  against  a  heavy  cut  which  is  par- 
ticularly es.sential  on  roughing  operations. 

Another  case  of  duplex  milling  is  shm\m  in  Fig.  322 

which  is  the  set-up  for  operation  20,  niilling  the  under- 
side of  the  tang.  It  will  be  noted  that  tiie  same  type 

of  sliding-jaw  vise  fixtures  is  used  for  this  operation. 
Among  the  interesting  profiling  operations  is  the  one 

shown  in  Pig.  327  in  which  the  underside  of  the  tauT 
on  the  right  hand  side  of  the  receiver  is  being  profiled. 

This  illustrates  another  convenient  form  of  holding  de- 
vice, also  cam  actuated,  which  has  a  quick  release  and 

also  sufficient  leverage  to  resist  the  comparatively  light 

strain  of  profiling,  although  it  would  probably  not  have 

holding  ])ower  enough  if  applied  to  a  heavier  milling 

oi)cration. 
The  thread  miller  comes  into  play  in  cutting  the  in- 

ternal thread  which  fastens  the  receiver  to  the  rifle  barrel. 

Each  o])crator  on  this  work  runs  two  machines  while 
the  work  is  held  in  fixtures  using  the  front  end  and  the 

tang  as  guiding  points.  A  production  of  35  pieces  per 
hour  for  two  machines  and  one  operator  is  obtained. 



s&r 
AMERICAN     MACHINIST 

Vol.  45,  No.  20 

Opera+    i    on 

tg 

'^.       Teeth,  straight.  Left  Hand  ̂ . 

fl^i^,^  I6Teefh m ''^^^%oi^R.f,f  om-R 

■*"kJ       ̂^■'"^ne.siT^*'*'       '^"-'^ 

FIG.  317 
FIS.  318 

1 

"\ 

1                       i 

^ — -- 

" 

!       ! 

-          

i    ! 

Under  Side 

-^-   

OPERATION  19.  MILLING  TOP  TO  FINISH 
Transformation — Fig.  317.  Machine  Used — Pratt  &  Whit- 

ney No.  2  Lincoln  type  miller.  Number  of  Operators  per 
Machine — One.  Work -Holding  Devices — Work  held  in  vise. 
Fig.  318;  working  points,  hole,  bottom  and  side.  Tool-Holding 
Devices — Cutters  held  on  arbor.  Cutting  Tools — Form  cutters. 
Fig.  319.  Number  of  Cuts — One.  Cut  Data — Speed,  60  r.p.m.; 
%-in.  feed.  Coolant — Compound,  two  ^4-in.  streams.  Aver- 

age Life  of  Tool  Between  Grindings — 2,000  pieces.  Gages — 
Fig.  320;  A,  form  of  top,  front  and  back;  B,  diameter,  measured 
from  hole.  Production — 20  per  hr.  for  one  machine.  Note — 
One  cutter   mills   the   front,    the   other  the   back   end. 

OPERATION  20.    MILLING  UNDER  SIDE  OF  TANG 
Transformation — Fig.    321.      Machine   Used — Pratt   &   Whit- 

ney Lincoln  type  miller  No.   2.     Number  of  Operators  per  Ma- 
chine— One.     Work-Holding  Devices — Work  held    in   vise.   Fig. 

322;  working  points,  hole  and  side.     Tool-Holding  Devices — 

NS5  Toper 

FIG.  328 

riG.327 

Cutter  on  arbor.  Cutting  Tools^Forming  cutters.  Fig.  323. 
Number  of  Cuts — One.  Cut  Data — 60  r.p.m.;  ̂ -in.  feed  per 
minute.  Coolant — ^Compound,  14 -in.  stream.  Average  Life 
of  Tool  Between  Grindings — 4.000  pieces.  Gages — Stand,  with 
numerous  fingers,  Fig.  324.     Production — 20  per  hr. 



November  16,  191G AMEKICAN    MACHINIST 863 

F16.356 

Fie.  331 

O  
Cross  <5ra)re5     crrrj*         ,^/,■7»     .     . ■Harden        h   .-r^r.     Harden  (lOSWideancl    ̂ '"'•Ki        "■''l;^  -0.06 

^      Urn',   i%j'        I  ̂̂ ^^^  ou   T,P-^o^'  "■'^yt"  .il^'".JJ^1^^  r. 

t^P^'Quardt  Screws ,  b-5ear  Nose.C-  Rear  of  Mcyaz!ne,D-EJectionPin 
F16.J34 

Operation 

andO-OrOeep  «  K   Z.Z5   ^^ 

Fie.  337 

zx 
OPERATION  21.  PROFILING  UNDER  SIDE  OF  TANG,  RIGHT 

Transformation — Fig.  325.  Macliine  Used — Pratt  &  Whit- 
ney profiler  No.  2.  Number  of  Operators  per  Macliine — One. 

Work-Holding  Devices — Work  held  on  mandrel,  clamped  in 
fixture,  FiR.  327;  note  the  pivoted,  swinging  clamp  with  cam; 
working  points,  hole  and  bottom.  Tool-Holding  Devices — 
Taper  shank.  Cutting  Tools — Round-nose  profile  cutter,  right 
hand,  Fig.  328.  Number  of  Cuts— Two.  Cut  Data — Speed,  1,200 
r.p.m. ;  hand  feed.  Coolant — Compound,  '/4-in,  stream.  Aver- 

age Life  of  Tool  Between  Grindings — 200  pieces.  Gages — 
Form,  Fig.  329.  Production — 65  per  hr.  Note — Machining  dia- 

gram, Fig.  326. 
OPERATION    DD.     REMOVING    BURRS   LEFT    BY 

OPERATION   21 

Number  of  Operators — One.  Description  of  Operation — Fil- 
ing burrs  left  on  edge  after  operation  21.  Apparatus  and 

Equipment  Used — Flat  file.     Production — 300  per  hr. 

OPERATION  22.    PROFILING  UNDER  SIDE  OF  TANG,  LEFT 

Transformation — Fig.  330.  Machine  Used — Pratt  &  Whit- 
ney profiler  No.  2.  Number  of  Operators  per  Machine — One. 

Work-Holding  Devices — Same  as  Fig.  327.  Tool-Holding 
Devices — Same  as  operation  21.  Cutting  Tools — Two,  same  as 
Fig.  32S,  except  left  hand.  Number  of  Cuts — One.  Cut  Data — 
Speed,  1,200  r.p.m.;  hand  feed.  Coolant — Compound,  two  ̂  -In. 
streams.  Average  Life  of  Tool  Between  Grindings — 200  pieces. 
Gages — Fig.  32ft,  gages  both  aides.  Production — 65  per  hr. 
Note — Machining  diagram,  reverse  of  Fig.  326. 

The  intricate  shape  of  the  receiver  and  the  many  cuts 
marie  upon  it  conspire  to  render  the  design  of  testing 
fixtures  rather  difficult.  It  is  interesting  to  note  the 
way  in  which  these  different  things  have  been  overcome 
and  the  resulting  fixtures  which  arc  used  in  gaging  the 
various  out  of  the  way  surfaces.  A  good  example  of 
this  is  shown  in  Fig.  324  for  testing  the  milling  of  the 
underside  of  the  tang  and  al.so  in  Fig.  337  where  the 
alignment  of  the  guard  screw,  ejector  pin  and  sear  nose 
is  tested.     It  will  be  noted  from  the  construction  of  this 

OPERATION     EE. REMOVING 

ATION 
Number    of    Operators — One. 

BURRS    LEFT     BY     OPER- 

22 

Description 
of  Operation — Filing  burrs  off  'tang  left  by  operation  22.  Apparatus  and 

Equipment  Used — Flat  file.      Production — 300   per  hr. 
OPERATION  FF.    HAND  MILLING  TO  REMOVE  STOCK 

FOR  OPERATION  23 

Transformation — Fig.  331.  Machine  Used — Brainard  hand 
miller.  Number  of  Operators  per  Machine — One.  Work- 
Holding  Device.s — Work  held  in  vise  Jaws,  locating  from  hole 
and  bottom,  Fig.  332.  Tool-Holding  Devices — Taper  shank. 
Cutting  Tools — End  mill,  Fig.  333.  Number  of  Cuts— One.  Cut 
Data — Speed,  900  r.p.m.;  hand  feed.  Coolant — Cutting  oil  put 
on  with  brush.  Average  Life  of  Tool  Between  Grindings — 
2,500  pieces.  Production — 175  per  hr.  Note — This  simply  mills 
a  flat  spot  for  starting  drill. 

OPERATION  23.    DRILLING  GUARD-SCREW,   EJECTOR-PIN 
AND  SEAR-NOSE  HOLES 

Transformation — Fig.  334.  Machine  Used — Pratt  &  Whit- 
ney four-spindle  upright  drilling  machine.  Number  of  Oper- 

ators per  Machine — One.  Woik-Holding  Devices — Work  held 
in  drill  jig.  Fig.  335;  located  by  mandrel,  held  by  clamp  A; 
bushings  in  swinging  leaves.  Tool-Holding  Devices — Drill 
held  in  drill  chuck.  Cutting  Tools — Twist  drills.  Cut  Data — 
400  r.p.m.;  hand  feed.  Coolant — Cutting  oil,  A -in.  stream. 
Average  Life  of  Tool  Between  Grindings — From  300  to  400 
pieces.  Gages — Stand,  Pig.  336,  and  plug.  Fig.  337.  Produc- 

tion— 20  pieces  per  hr. 

inspecting  fixture  or  stand  that  a  very  slight  discrepancy 

between  the  centers  of  these  holes  may  be  instantly  de- 
tected. It  .should  also  be  noted  that  the  inspection  fix- 

tures as  far  as  holding  the  work  i"  concerned,  follow 
in  principle  the  jig  illustrated  in  Fig.  335  which  is  a 
good  point  to  follow  in  shop  practice  in  general. 

This  principle  is  often  overlooked,  especially  in  shops 
where  designing  of  tools  and  gages  is  not  handled  under 
a  central  organization.  In  such  cases  one  man  is  likely 
to  design  the  jig  or  holding  fixture  for  the  work  and 
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OPERATION  24.    DRILLING  SEAR-JOINT  PIN  HOLE.   ETC. 
Tran.sform.ation — Fig.    338.       Machine    Used — Dwight    Slate 

Co.  threc-spindle  upright  drilling  machine.     Number  of  Oper- 
ators per   Machine — One.     Work-Holding   Devices — Work   held 

in  drill  jig,  Figs.  339-A  and  339-B,  located  by  mandrel  A  held 

OPERATION  25.    MILLING  TOP  OF  TANG  AND  OVERWEL! 
Transformation — Fig.    341.      Machine   Used — Pratt   &    Wh 

ney  No.   3   Lincoln   type,   belt  drive.     Number  of  Machines  pei 
Operator — Two.      Work-Holding   Devices — Special  fixture.   Fit 
342.     Tool-Holding   Devices — Cutters  held   on   standard  arbor 
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OPERATION  25 

against  stops  B  by  thumb-screw  in  swinging  clamp  C;  Fig. 
33n-B  shows  jig  empty,  with  mandrel  in  place.  Tool-Holding 
Devices — Drill  chucks.  Cutting  Tools — Twist  drills.  Cut  Data 
— Speed,  600  r.p.m.;  hand  feed.  Coolant — Cutting  oil,  ,'a-in. 
stream.  Average  Life  of  Tool  Between  Grindings — 200  to 
400  pieces.  Gages — Stand,  Fig.  340.  Production — 35  pieces 
per  hr. 
OPERATION    GG.     BURRING    OPERATIONS    23    AND    24 

Number  of  Operators — One.  Description  of  Operation — 
Scraping  burrs  left  by  drill  in  operations  23  and  24.  Appa- 

ratus and  Equipment  Used- — File  and  scraper.  Production — 
300   per  hr. 

Cutting  Tools — Two  form  cutters.  Fig.  343.  Number  of  Cut° 
— One.  Cut  Data — 50  r.p.m.;  %-in.  feed.  Coolant — Compound, 
two  ^4-ln.  streams.  Average  Life  of  Tool  Between  Grindmgs 
— 1,000  pieces.  Gages — Fig.  344;  A.  rear  shoulder  from  f"'""* end;  B,  contour  and  sides;  use  straight-edge  resting  on  side. 
Production — 20  pieces  per  hr.  Note — Working  points,  side  am' bottom.  „    „_ 

OPERATION  HH.  REMOVING  BURRS  LEFT  BY  OP.  25 

Number  of  Operators— One.  Description  of  Operation — Milling  burrs  that  are  thrown  up  around  well  in  operation 
25.  Apparatus  and  Equipment  Used — Hand  mill  with  pilot 
Gages — None.  Production — Burred  as  they  come  from  oper- ation  25,   40   pieces   per   hr.,   two   machines. 
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another  man,  possibly  in  another  department  will  design 
the  testing  fixture  for  this  same  pieee.  Under  such  cir- 
cuiiistance.s,  where  the  inspection  is  at  all  complicated, 
there  is  likely  to  be  a  large  number  of  rejections  due 
to  the  springing  of  the  piece  in  the  gaging  fixture.     If, 

OPERATION  26.  DRILLING  AND  REAMING  CUTOFF  HOLE 
AND  BOTTOMING  HOLE 

Transformation — Fig.  345.  Machine  Used — Pratt  &  Whit- 
ney hand  screw  machine.  16  in.  Number  of  Operators  per 

Machine — One.  Work-Holding  Devices — Work  held  in  man- 
drel in  fixture  bolted  to  head  of  machine;  Fig.  346  shows  gen- 
eral view  with  details  of  holding  fixture.  Tool-Holding  De- 
vices— Di'ills  held  in  chuck  in  turret  of  machine.  Cutting 

Tools — One  w/,.,4  standard  twist  drill,  two  'Vm  in.,  and  reamer 
0.209  in.,  Fig.  347.  Number  of  Cuts — Three.  Cut  Data — Speed, 
60  r.p.m.;  hand  feed.  Coolant — Cutting  oil,  Vf-in.  stream. 
Average  Life  of  Tool  Between  Grindings — 350  pieces.  Gages 
— Fig.  348;  A,  depth  of  hole;  B,  location  with  well  hole.  Pro- 

duction— 20  pieces  pel-  hr.  Note — Working  points,  bottom  and 
hole;  first  drill  spots  hole  for  following  drills. 

OPERATION  27.  MILLING  FOR  CUTOFF 

Transformation — Fig.  349.  Machine  Used — Pratt  c&  Whit- 
ney No.  2  Lincoln  type  belt  drive.  Number  of  Machines  per 

Operator — Two.  Work-Holding  Devices — Work  held  on  man- 
drel, Fig.  350.  Tool-Holding  Devices — Cutter  held  on  arbor. 

Cutting  Tools — Side-milling  cutter,  Fig.  351.  Number  of  Cuts 
— One.  Cut  Data — Speed,  60  r.p.m.;  %-in.  feed.  Coolant — Com- 

pound, V4-in.  stream.  Average  Life  of  Tool  Between  Grind- 
ings— 1,000  pieces.  Gages — F'ig.  352;  A,  length  from  front  end, 

and  width  of  slot;  B,  depth  of  cut  from  left  edge  of  bottom. 
Production — 40    pieces    per   hr. 

OPERATION  28.  DRILLING  FOR  CUTOFF,  REAMING  AND 
COUNTERBORING  SEAR-JOINT  PTN  HOLE 

Transformation — Fig.  353.  Machine  Used — Dwight  Slate 
Co.  16-in.  three-spindle  upright  drilling  machine.  Number 
of  (Jperators  per  Machine — One.  Work-Holding  Devices — 
Drill  jig,  Fig.  354;  located  bv  mandrel  and  right  side,  held 
by  clamp  A  and  thumb-screw  B.  Tool-Holding  Devices — Drill 
chuck.  Cutting  Tools — One  twist  drill,  one  reamer  and  count- 
erbore.  Fig.  355.  Number  of  Cut.s — Three.  Cut  Data — Speed, 
800  r.p.m.;  hand  feed.  Coolant — Cutting  oil,  ,',i-in.  stream. 
Average  Life  of  Tool  Between  Grindings — 140  pieces.  Gages — 
Fig.  356.  Production — 20  pieces  per  hr.  Note — Drill  Jig  has 
two  leaves  with  bushings,  one  for  each  size  hole;  one  front 
and  one  b.ack. 

however,  it  is  held  in  the  same  manner  in  the  gaging 
fixture  as  it  is  held  in  the  jig  and  with  about  the  same 
amount  of  pressure  on  the  holding  screws,  this  trouble 
is  largely  avoided  and  rejections  will  not  be  as  frequent, 

])nividc(l  the  jig  itself  is  properly  wade.       -      — 
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OPERATION  29.    ROUGH  MILLING  TO  REMOVE  STOCK, 
RIGHT   SIDE 

Transformation — Fig.  357.  Machine  Used — Pratt  &  Whit- 
ney No.  2  Lincoln  type,  belt  drive.  Number  of  Operators  per 

Machine — One.  Work-Holding  Devices — Special  vertical  fix- 
ture. Fig  358.'  Tool-Holding  Devices — Taper  shank.  Cuttmg 

Tools — End  mill.  Fig.  359.    Number  of  Cuts — One.     Cut  Data— 

|£f'V.::;;r:.p:;.":::;^p'^  ■ 

%%«    FIG.  369 F10.J57 OPERATION  29 

Speed   50  r.p.m.;  %-in.  feed.  Coolant — Compound,  14 -in.  stream. 
Average  Life  of  Tool  Between  Grindings — 1,000  pieces.     Gages 
  Pig    360.      Production — 35   pieces   per   hr.      Note — Work   held 
by  pilot  in  front  end  and  sides;  located  by  pilot  and  bottom. 

OPERATION    30. 
MILLING    RECEIVER    HANDLE    SEAT, 

ROUGHING 

Transformation — Fig.  361.  Machine  Used — Pratt  &  Whit- 
ney No.  2  rebuilt  Lincoln  type,  belt  drive.  Number  of  Oper- 

ators per  Machine — One.  Work-Holding  Devices — Work  held in  vise  clamped  to  angle  plate;  located  by  nose  and  bottom 
(Fig  362);  held  by  clamp  A  and  vise  jaws.  Tool-Holdlnff 
Devices — Taper  shank.  Cutting  Tools — End  mill.  Fig.  363. 
Number  of  Cuts — One.  Cut  Data — Speed,  50  r.p.m.;  %-in. 
feed.  Coolant — Compound,  >4-in.  stream.  Average  Life  of 
Tool  Between  Grindings — 1,500  pieces.  Gages — Locating,  Fig. 

-  364.      Production — 30   per   hr. 

OPERATION  31. MILLING  REAR  OF  RECEIVER  SAFETY- 

LUG  SLOT 

Transformation — Fig.  365.  Machine  Used — Pratt  &  Whit- 
ney No.  2  Lincoln  type,  belt  drive,  rebuilt.  Number  of  Oper- 

ators per  Machine — One.  Work-Holding  Devices — Work  held 
in  special  lifting  fixture.  Fig.  366;  pivoted  at  A;  the  front 
end  B  is  raised  in  the  slide  shown  by  means  of  the  cam  C. 
located  by  sides  of  receiver.  Tool-Holding  Devices — Taper 
shank.  Cutting  Tools — 0.2-in.  radius  cutter.  Fig.  367.  Num- 

ber of  Cuts — One.  Cut  Data — 60  r.p.m.;  hand  feed.  Coolant — 
Compound,  ^4-in.  stream.  Average  Life  of  Tool  Between 
Grindings — 1,500  pieces.  Gages — Depth,  Fig.  368.  Productlo  i 
— 30  pieces  per  hr. 

OPERATION  II.    REMOVING  BURRS  LEFT  BY  OPERATIONS 
29  AND  30   (REAMING) 

Number  of  Operators — One.  Description  of  Operation — 
Running  hand  reamer  through  well  of  receiver  to  remove 
burrs  after  operations  29  and  30.  Apparatus  and  Equipment 
Used— Hand   reamer.   Fig.   368-A.     Production — 300   per   hr. 
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Letters  froma  Firactica^l  Men 

Special  Jag  fos"  Umiiwes'sal- 

Joiinvt  M^KtiuflifsiccfttiaB'e 
In  the  manuiaeture  of  universal  joints  we  first  drill, 

bore,  ream  and  face  the  yoke  hubs.  These  are  maehined 
to  suit  the  specifications  of  the  purchaser.  They  are  made 
of  drop  forgings  and  consequently  are  subject  to  the 
varying  dimensions  common  to  all  forgings. 

The  jig  shown.  Figs.  1  and  2,  was  designed  to  take 
care  of  all  these  varying  dimensions  and  yet  to  center  the 

work  accurately,  so  that  the  hole  through  the  hub  will 
come  central  witli  the  two  projecting  ears  of  the  yoke 
designed  to  receive  the  working  bearings  of  the  joint. 
This  is  done  by  actuating  the  clamping  levers  through  a 

system  of  wedges  carried  on  sliding  pieces  running  in 
planed  ways,  thus  holding  the  travel  of  the  wedge  in  a 

FIG.  1.  JIG  TURNED  UP  TO  SHOW  MECHANISM 

straight  line  regardless  of  the  inequality  of  the  pressure 
of  the  two  levers  operating  on  each  side  of  the  wedge. 
The  opposite  ends  of  the  levers  are  designed  to  grip  the 

work,  while  the  fulcrum  upon  which  they  ai'e  ]iivoted  is 
placed  nearly  in  the  center.  The  yoke  to  be  machined  is 

placed  in  the  jig  in  a  vertical  position  with  the  hub 
end  up. 

The  wedge-actuated  levers  are  for  gri])ping  the  fork 

end  of  the  yoke  only,  while  the  hub,  which  is  approxi- 
mately round,  is  held  between  two  jaws  actuated  by  levers 

containing  swivel  nuts,  one  of  which  is  tapped  with  a 

right-hand  thread  and  the  other  with  a  left-hand  thread. 
By  reference  to  Fig.  1  it  will  be  seen  that  these  nuts 

E  are  actuated  by  the  screw  F,  which  is  adjustably  held 
from  end  motion  by  the  post  //,  with  the  locknuts  on 
either  side.  The  levers  D,  in  which  these  nuts  are 
mounted,  are  fulcrumed  at  one  end,  while  tlie  other  end 

projects  into  a  square  notch  cut  in  the  edge  of  the  sliding 
I  jaws  I,   thus   causing  these   jaws  to  travel    to  or  from 

teach  other  according  to  the  direction  in  which  the  ball 
[crank  0  is  turned. 

The  drill  is  guided  by  the  bushing  shown  in  one  end 

I  of  the  sliding  piece  C,  which  is  moved  back  and  forth  by 

the  lever  A  and  is  locked  in  position  by  the  index  pin 

B.  By  raising  the  lever  A  the  index  pin  B  is  disengaged ; 

and  by  a  sidewise  motion  of  A  the  sliding  piece  C  is 
made  to  carry  the  drill  bushing  to  a  central  position  over 

FIG.    2.    JIG    IN    OPERATING    POSITION 

the  work,  when  lever  A  is  again  depressed,  forcing  tli;- 
index  ])in  B  into  a  hardened  and  ground  busliing,  locking 

C  securely  in  place.    After  the  hole  is  drilled,  6^  is  moved 

Section  frB 

FIG.   3.    THE  WORK 

back  out  of  the  way,  so  that  the  facing,  boring  and  ream- 
ing operations  may  be  performed. 

This  part  of  the  jig  just  described  is  mounted  on  an 
angle  plate  that  is  bolted  securely  to  the  bottom  part 
of  the  jig,  so  that  it  may  be  raised  or  lowered  to  suit 

different  lengths,  (rf  yoke  hubs.     Tlie  liple-fl-  contains  a 
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master  bushing  in  which  may  be  placed  bushings  to 

guide  the  lower  ends  of  the  boring  and  reaming  tools. 

The  levers  J  and  S  are  for  gripping  the  fork  end  of 

the  yoke.  One  of  the  levers  J  contains  a  swivel  jaw  Q, 

which  allows  it  to  grip  each  projection  of  the  fork  witli 

equal  pressure,  regardless  of  the  variations  in  size  of 

these  projections.  The  levers  J  are  closed  by  the  wedge 

K,  while  the  levers  S  are  closed  by  the  wedge  T.  The 

wedge  K  is  actuated  by  the  lever  M,  and  the  wedge  T 

by  the  lever  V.  The  levers  M  and  V  are  actuated  by 

the  pivoted  wedge  N,  which  is  mounted  on  tlie  sliding 

piece  0,  having  a  threaded  end  engaging  threads  cut  in 

the  handwheel  P,  which  acts  as  a  nut  sliding  0  back 

and  forth  according  to  the  direction  in  which  it  is 

rotated.  The  action  of  this  combination  of  levers  is  as 

follows :  If  the  levers  S  come  in  contact  with  the  work 

before  the  levers  J,  then  tlie  pivoted  wedge  N  ceases  \o 

move  the  lever  V,  but  is  free  to  swing  over  and  continue 

to  move  the  lever  M  until  the  levers  J  have  also  gripped 

the  work  tightly.  Thus  it  will  be  seen  that  the  pivoted 

wedge  N  acts  as  an  equalizer  between  the  sets  of  levers  S 
and  J. 

It  was  found  desirable  to  have  the  levers  J  grip  tighter 

than  the  levers  S,  so  the  angle  of  the  wedge  K  was  made 

about  30  deg.,  whereas  the  angle  on  the  wedge  T  was  made 
45  deg. 

This  jig  has  been  in  use  in  our  factory  for  some  time. 

It  has  been  found  easy  to  o])erate  and  does  the  work 

in  a  highly  satisfactory  manner.  C.  C.  Blood. 
Allegan,  Mich. 

m. 
Fapeir^C^t^BKa^  Dae 

The  die  herein  described  is  used  in  rather  a  unique 

way  in  that  it  operates  in  connection  with  a  machine  not 

commonly  used  as  a  punch  press.  This  machine  is  an 

ordinary  job  printing  press,  and  the  die  is  used  to  cut 
the  center  out  of  a  sheet  of  paper  that  has  been  printed 

and  prepared  for  use  in  an  electric  recording  instrument. 
The  circular  lines  on  the  chart  having  been  previously 
printed,  this  press  graduates  the  scale,  so  to  speak,  and 
neatly  removes  the  center  of  the  disk  so  that  it  may  be 
placed  on  the  stud  on  the  face  of  the  instrument. 

The  die  is  of  simple  construction,  consisting  of  a  base, 
a  cutter,  a  knockout  plunger  and  a  spring.  The  dimensions 
are  so  arranged  that  the  total  height  exceeds  the  height 

of  standard  printers'  type  by  , 
just  a  sufficient  amount  to 
give  a  clean  cut  in  the  paper. 
As  may  be  seen  in  the  sketch, 
the  cutting  edge  is  made  ad- 

justable so  that  it  may  be 
advanced  when  shortened  by 

grinding,  being  threaded  in- 
to the  base  and  held  by  a  set- 

screw.  The  plunger  used  as 
a  knockout  requires  only  a  very  slight  movement,  and  a 
light  spring  is  sufficient  to  operate  it  satisfactorily. 

It  may  be  interesting  to  mention  a  circumstance  that 
arose  when  these  dies  were  made.  The  cutting  portions 
were  hardened.  Through  some  peculiarity  of  the  steel  or 
the  hardening  process,  they  expanded  to  such  a  degree 
that  the  thread  would  not  fit  the  block.  The  inner  plunger 
was  also  a  very  loose  fit,  altogether  a  very  unsatisfactory 
Job.     Not  wishing  to  make  them  over  (contract  work). 

Knockout 

we  took  two  plates  i/i  in.  thick,  drilled  one  and  tapped 

tlie  other  for  a  screw.  The  pieces  were  placed  between 

these  plates,  heated  and  hardened  over  again.  The  diam- 
eter had  been,  reduced  the  required  amount  in  this  way ; 

that  is,  the  contraction  of  the  outside  of  the  piece  had 
been  sufficient  to  close  the  hole,  since  the  water  was  kept 

out  of  the  hole  by  the  plates. 
Tliese  dies  were  cheap  to  make  and  resulted  in  a  saving 

of  one  handling  of.  the  product,  the  charts  having  been 

formerly  punched  out  on  a  foot  press.  They  are  used  in 
the  printing  press  in  the  same  way  that  any  type  is  u.sed ; 

the  type  is  built  up  around  it  and  all  locked  in  the  form 
in  the  usual  way.  Charles  Everett. 

Hartford,  Conn. 

A    PAPER-CUTTING    DIE 

A  bulletin  recently  published  by  the  Bureau  of  ilines 
gives  an  account  of  experiments  made  to  compare  the 
recovery  of  metallic  aluminum  in  melting  down  chips 
such  as  are  obtained  in  the  automobile  factories  in 

machining  aluminum  castings.  As  aluminum  has  sold 
at  three  times  its  normal  price  for  the  past  year,  and 
as  a  recovery  of  but  60  per  cent,  of  the  metal  in  the 

chips  is  common,  and  a  90  per  cent,  recovery  is  com- 
mercially possible,  the  preventable  loss  is  of  considerable 

magnitude. 
The  bulletin  discusses  the  causes  of  the  high  loss  in 

the  usual  method  of  melting  chips  and  shows  that  the 

difficulty  of  getting  the  tiny  globules  of  molten  metal 
resulting  from  the  fusion  of  the  very  fine  chips  to 
coalesce,  when  covered  with  a  skin  of  oxide  and  dirt,  is 

apparently  the  main  cause  for  low  recoveries. 
Two  methods  of  melting  can  be  successfully  used  to 

promote  coalescence.  In  one  the  chips  are  kept  just  above 
the  fusion  point  and  the  globules  made  to  coalesce  by 

hand  puddling,  which  breaks  through  the  skin  and  makes 

the  globules  unite.  In  this  method  melting  is  best  done 
in  an  iron  pot  heated  by  oil. 

Tlie  other  is  by  the  use  of  a  flux  which  melts  off  the 
skin  of  dirt  and  oxide,  producing  clean  globules  which 
can  unite.  The  flux  suggested  is  85  per  cent,  common 

salt,  15  per  cent,  fluorspar,  used  in  large  amount  (20 

to  30  per  cent,  of  the  weight  of  the  chips)  and  mixed 

with  the  chips  before  charging.  Much  higher  tempera- 
tures are  required  by  this  method  than  by  the  puddling 

method,  so  the  iron  pot  furnace  is  not  practicable,  and 

melting  is  best  done  in  graphite  crucibles  or  in  a  re- 
verboratory  furnace.  The  flux  method  does  not  require 
tlic  constant  hand  puddling  of  the  other  method. 

Since  the  presence  of  dirt  and  oxide  causes  low  recover- 
ies, the  necessity  for  care  and  cleanliness  in  the  collection 

and  storage  of  chips  is  emphasized.  Chips  wet  with 
cutting  compound  will  oxidize  superficially  on  storage, 

hut  by  drying  the  chips  by  eentrifuging  this  can  be 

prevented. 
Perfectly  clean  chips  can  be  melted  without  much 

loss  by  either  method,  while  verv  dirty  chips  cannot 
be  handled  at  all  so  as  to  give  the  high  recoveries  of 

clean  chips,  although  the  tAvo  methods  mentioned  gave 
better  results  on  dirty  chips  than  any  others  tried. 

Care  and  cleanliness  in  the  collection  of  chips  in  the 

machine  shop  producing  them  will  give  chips  from  which 

a  liigh  percentage  of  metal  '-an  be  recovered,  with  a  corre- 
sponding increase  in  the  value  of  chips  sold 
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Iinrnprovec^  T^pe  of  SaEae  BSar 

.Mr.  Grooeock,  on  page  77,  criticizes  an  improved  type 
of  sine  bar  described  by  me  on  page  820,  Vol.  44.  He 
states  that  the  sine  bar  has  received  too  much  attention 
in  the  American  Machinist  and  intimates  that  I  have 

revived  something  that  is  timeworn.  In  this  connection 
it  is  worth  while  to  note  that  the  American  Machinist 

has  averaged  but  one  sine-bar  article  per  annum  for 
several  years  and  that  the  sum  total  of  sine-bar  articles 
in  all  the  other  technical  magazines  is  insignificant. 

Mr.  Remade,  on  page  348,  refutes  the  contention  that 
the  sine  bar  is  a  familiar  tool  to  most  tool  makers.  It 

has  been  my  experience  that  few  tool  makers  know  the 
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THREE  METHODS   OF   SETTING    THE    SINE    BAR 

power  and  accuracy  of  the  sine  bar.  Happily,  this  con- 
dition is  passing,  and  it  is  worth  while  to  mention  that 

in  one  of  the  New  York  City  vocational  schools  the 
ability  to  establish  an  angle  with  the  sine  bar  is  a  part 

of  the  machinist's  course. 
Another  method  of  using  the  bar  I  described  is  with 

Johansson  gages.  This  enables  us  to  set  the  bar  with 
an  accuracy  of  four  figures,  one  more  than  is  possible 
with  the  vernier  height  gage.  Gages,  to  the  value  of 
the  sine  of  the  angle  multiplied  by  the  center  distance 
of  the  disks,  are  placed  on  the  surface  plate;  the  sine  bar 
is  placed  with  its  back  against  an  angle  plate,  and  the 
correct  angle  is  obtained  when  one  of  the  disks  rests  on 
the  surface  plate  and  the  other  rests  on  top  of  the  pile 
of  gages  that  have  been  slid  together.  To  illustrate: 
Required,  an  angle  of  29  deg.  Sine  of  29  deg.  =  0.48481 ; 
center  distance  ̂   10  in. 

Johansson  gages  equal  in  value  to  4.8481  are  required; 

0.1001  +  0.148  +  0.6  -f  4  =■  4.8481.  In  Fig.  1  is 
shown  the  set-up  using  this  method,  and  this  is  to  be 
followed  when  extreme  accuracy  is  the  essential  thing. 

Mr.  Grooeock  also  mentions  in  the  description  of  his 
apparatus  that  under  certain  conditions  his  angle  plate 
can  be  stood  on  end  to  take  care  of  angles  greater  than 
45   deg.     The  accuracy  of  the   sine   bar  and  hence   its 
usefulness  decrease  rapidly  as  the  angle  becomes  much 

[larger  than  45  deg.    This  is  simply  because  the  difference 
[[between   the   sines   becomes   smaller   and   smaller   as   we 
approach  90  deg.     A  good  plan  to  follow  when  the  angle 
Hs  larger  than  45  deg.  is  to  substract  45  deg.  from  the 
[given  angle,  set  the  bar  up  for  the  remainder  and  then 
'use  a  steel  triangle  such  as  is  manufactured  by  several 
iof  the  larger  tool  companies.     This  method  is  shown  in 

Fig.  2.  li  this  methoil  is  not  convenient,  set  up  for 
the  complement  of  the  given  angle  and  use  a  steel  square, 
as  shown  in  Fig.  3. 

I  feel  that  most  tool  makers  would  prefer  to  have  their 
own  sine  bar,  yet  the  possession  of  one  such  as  described 
by  Mr.  Grooeock  would  have  drawbaicks.  There  is  a 
certain  disadvantage  connected  with  having  several  angle 

plates  of  varying  sizes  in  one's  tool  kit. 
New  York  City.  Wesley  McAkdell. 

'M 

UsREag  tlhe  Saime  B^b* 
On  page  324,  in  discussing  the  sine  bar  and  its  uses 

Gustave  A.  Remade  raises  several  other  very  interesting 

points.  Incidentally  he  discusses  the  sine-bar  fixture 
described  by  me  on  page  77  and  suggests  that  such  a 
fixture  would  be  limited  in  action.  This  fear  of  his  is 

groundless,  because  the  fixture  has  been  a  proved  success 
for  some  years  on  a  wide  range  of  work.  Mr.  Remade 
has  shown  us  how  he  would  do  a  certain  job,  but  did 
not  show  us  how  he  would  secure  either  the  work  or 

the  sine  bar  to  the  angle  plate.  He  would  of  course 
use  damps,  and  the  minimum  number  required  would 
be  three — two  for  the  sine  bar  and  one  for  the  work. 

Generally  four  are  used — two  for  each  piece. 
In  my  own  practice  with  the  sine  bar,  by  means  of 

the  box  angle  fixture  described  the  use  of  damps  was 
cut  out,  thus  simplifying  the  setting,  and  making  for 
accuracy  of  product.  The  box  shape  of  the  fixture 
allows  it  to  be  placed  on  either  side  or  end. 

Mr.  Remade  fears  that  when  fresh  securing  holes  are 
drilled  in  the  fixture  it  will  lose  its  initial  accuracy. 
Naturally,  when  fresh  securing  holes  are  needed,  then 
the  fixture  should  be  again  tested  for  squareness,  etc. 
This  is  only  commonsense,  because  when  accuracy  is 
demanded  all  the  tools  used  must  be  frequently  checked. 
The  tool  maker  who  relies  on  the  continued  accuracy  of 
any  tool  is  looking  for  a  bag  of  trouble. 

This  is  the  point  that  I  wish  to  discuss.  Recently 
the  writer  received  a  consignment  of  Brown  &  Sharpe 
micrometers.  These  were,  as  usual,  very  carefully  ex- 

amined before  they  were  accepted.  Why?  Brown  & 
Sharpe  have  been  making  micrometers  long  enough  to 
know  how  to  turn  them  out  accurate — and  they  do  so. 
But  these  micrometers  had  been  through  many  hands 
before  we  got  hold  of  them ;  hence  the  necessity  for  a 
dose  examination,  which  is  no  reflection  on  the  original 

accuracy  of  the  tool.  Further,  so  long  as  these  microm- 
eters are  in  service  they  will  be  checked  for  accuracy 

at  least  once  a  week.  What  is  true  of  a  micrometer  is 

equally  true  of  any  other  precision  tool,  such  as  a  sine 
bar  and  its  fixture. 

For  instance,  in  .setting  up  his  sine  bar  ilr.  Remade 
uses  a  parallel  and  a  height  gage.  Suppose  someone 
had  taken  0.01  off  the  side  of  the  parallel  and  suppose 
further  that  the  vernier  on  the  height  gage  had  become 
misplaced  a  few  thousandths.  Then  the  work  would  be 

wrotiff.    T  know  that  both  of  these  "accidents"  are  unlike- 
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ly  to  happen  in  a  well-organized  toolroom,  but  when 

accuracy  is  demanded  we  must  make  sure;  that  is,  no 

tool  can  be  regarded  as  a  precision  tool  unless  its  accuracy 

is  frequently  tested.  This  applies  of  course  to  the  whole 

rig  used  with  a  sine  bar.  Mr.  Eemacle  says  that  he 
has  never  met  a  tool  maker  who  possessed  a  sine  bar. 

This  really  raises  the  interesting  question,  Who  should 

find  the  tools— the  employer  or  the  employee?  Over 

here  the  practice  that  is  gradually  becoming  common 

is  for  the  employer  to  provide  all  the  precision  tools 

required  to  produce  his  work.  IMany  workmen  still 

supply  themselves  with  micrometers,  but  when  a  man 

is  engaged  it  is  not  regarded  as  necessary  that  he  shall 

bring  a  trunk  full  of  mikes  as  a  guarantee  that  he  can 
do  good  work. 

Employers  never  ask  for  such  guarantees,  but  do  ask 

for  good  work  and  are  prepared  to  furnish  the  necessary 
tools  to  obtain  it.  This  being  so,  a  sine  bar  is  not  a 

necessary  part  of  a  tool  maker's  equipment.  ̂ \  r.  Remade 
speaks  of  a  sine  bar  3-in.  centers.  This  seems  rather 

short,  and  the  writer  has  a  preference  for  a  longer  one — 
namely,  10-in.  centers.  For  a  given  error  in  the  setting 
instruments  the  longer  bar  gives  the  more  accurate 

result.  To  emphasize  this  point,  the  writer  recalls  the 
use  of  a  sine  bar  60  in.  long  between  centers.  This 
special  sine  bar  was  made  to  test  some  master  angles 

(used  for  testing  gun  sights)  and  was  described  by  the 
present  writer  in  the  European  edition  of  the  American 
Machinist  on  Oct.  5  or  12,  1912. 

The  master  angles  to  be  tested  were  blocks  about  7x2 

in.,  made  from  cast  iron  properly  seasoned.  A  set  con- 
sisted of  four  blocks,  each  representing  an  angle  (7  deg., 

6  deg.,  5  deg.,  3  deg.),  and  by  suitable  combinations 
all  degrees  from  1  deg.  to  16  deg.  can  be  measured.  For 
instance,  two  combinations  are  as  follows:  7  deg.  -f  6 
deg.  =  13  deg.,  and  7  deg.  —  6  deg.  =  1  deg.  The 
sine  bar  for  making  and  checking  these  angles  was,  as 
stated,  60  in.  between  centers.  Milled  from  the  solid 
to  a  narrow  H-section,  with  a  boss  at  each  end  to  take 
the  pins,  this  bar  was,  comparatively  speaking,  quite 
light.  For  testing  the  various  angles  a  disk  was  placed 
on  one  of  the  pins  so  that  when  laid  on  one  of  the 
angular  blocks  an  Ames  dial  indicator  would  read  zero 
both  on  the  disk  and  the  pin  when  the  block  was  correct. 
Both  the  pins  in  the  sine  bar  and  the  disks  for  each 
angle  were  hardened  and  accurately  ground.  The  size 
of  the  disks  was  calculated  from  the  well-known  formula 

D  =  2L  +  A 
where 

D  =  Diameter  of  disk ; 
A  =  Diameter  of  pins  in  bar; 
L  =  Length  between  center  of  pins. 

Such  a  bar  would  of  course  be  out  of  place  in  any 

private  individual's  tool  kit.  The  need  for  such  a  length 
may  be  questioned,  but  undoubtedly  more  accurate  work 
was  obtained  with  the  use  of  this  long  bar  than  would 
have  been  obtained  from  a  10-in.  center  bar.  The  master 
angles  made  from  this  bar  are  considered  the  last  word 
in  things  accurate — that  is,  as  far  as  our  variable 
climate  will  permit.  A  set  of  these  masters  was  returned 
to  the  gage  room  and  found  to  be  slightly  incorrect  when 
checked,  although  it  was  known  that  when  made,  some 

months  previous,  they  were  correct.  Molecular  disturb- 
ance other  than  temperature  may  have  been  the  cause, 

but  the  change  was  probably  due  solely  to  temperature 

variation.  With  the  bar  described,  errors  due  to  a  rise 

in  temperature  of  less  than  10  deg.  were  distinctly  shown 

by  an  Ames  dial. 
This  brings  us  to  the  point  that  accuracy  is  comparative 

and  that  the  higher  the  degree  of  accuracy  we  hope  to 
obtain  the  more  accurate  must  be  all  the  equipment  we 

use.  Certainly,  if  you  drill  holes  in  a  sine-bar  fixture, 
you  should  test  it  afterward.         Walter  G.  Groocock. 

Guildford,   England. 

a; 
Tlhe  Feeler  Gage  acad  Its  Use 
Gustavo  A.  Remacle's  article  on  page  587,  concerning 

the  uses  of  the  feeler  gage,  opens  up  a  very  interesting 
subject. 

It  is  certainly  strange  that  this  gage  is  not  used  more 

extensively  by  toolmakers  and  machinists.    Many  mechan- 

FIG.5 

FIG.6 

HANDY  AIDS  IN   LATHE  AND   SHAPER   WORK 

ics  who  possess  expensive  tool  kits  cannot  produce  a  feeler 
gage.  In  the  following  paragraphs  is  pointed  out  how  a 
feeler  gage  can  be  employed  advantageously. 

In  Fig.  1  is  shown  how  lathe  centers  can  Ije  set  jjarallel 
without  the  aid  of  an  indicator;  .4  is  a  turned  plug,  B 
The  feeler  blade  and  C  a  common  lathe  tool  held  in  the 

tool  post.  If  it  is  not  advisable  to  test  with  a  separate 
plug,  on  account  of  the  length  between  centers,  the  job 
itself  can  be  utilized  for  this  purpose,  by  truing  up  a 

short  portion  of  the  outside  diameter  'at  one  end,  as 
indicated  by  the  dotted  lines  at  D.  Then  feel  between 
the  finished  diameter  and  the  tool  C  with  the  feeler  fi. 

reverse  the  job  on  the  centers,  and  make  the  carriage  to 
the  other  end,  using  the  feeler  B  as  before. 
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In  Fig.  8  is  shown  a  iiiethocl  of  setting  up  a  long  taper 
job  between  centers  in  a  lathe.  By  using  feeler  gages  on 
a  job  of  this  nature,  all  guesswork  is  eliminated.  After 
setting  the  taper  attachment  on  the  tailstock  center  to 
the  approximate  taper,  and  roughing  out  the  taper,  we 
proceed  to  measure  the  diameter  at  D  and  C.  Having  a 
taper  of  so  many  thousandths  of  an  inch  to  the  foot,  it 
is  easy  to  determine  the  most  convenient  length  for  E. 
Measurements,  however,  should  be  made  as  near  the  small 

and  large  ends  of  a  taper  as  practicable.  If,  upon  meas- 
uring, it  apix>ars  that  the  diameter  C  is  0.050  in.  too  large 

on  the  length  of  E,  it  means  that  the  taper  is  too  acute  by 
a  matter  of  0.025  in.  a  side,  which  is  corrected  by  making 
the  tailstock  center  or  adjusting  tlie  taper  attachment  till 
a  0.002-in.  feeler  blade  will  slide  at  B,  and  an  0.027-in. 
blade  at  A;  or  any  other  combination  can  be  used  which 
gives  the  right  relation. 

In  Fig.  3  is  illustrated  plainly  how  a  piece  of  lathe 
work,  with  projecting  collars  to  be  faced  accurately,  can 
be  handled  quickly  with  the  aid  of  a  few  feeler  blades. 

In  Fig.  -1  is  shown  a  good  example  of  how  the  feeler 
gage  will  hold  its  own  on  shaft  turning.  In  roughing  out 
work  of  this  de.scription,  the  feeler  gage  eliminates  the 

calipering  of  diameters  A,  B  and  C.  All  that  is  neces- 
sary for  setting  the  tool  to  a  larger  diameter  is  to  have  the 

right  thickness  of  feeler  gage  handy  and  insert  it  between 
the  turned  portion  and  the  lathe  tool.  I  have  finished 

turned  jobs  of  this  character  by  the  feeler-gage  method, 
and  have  found  that  if  properly  done,  by  taking  light 
finishing  cuts,  the  various  diameters  can  be  held  to  a  very 
close  limit. 

In  Fig.  5  is  given  an  example-  of  shaper  work,  where 
after  finishing  the  surface  A,  the  positioh  of  the  shaper 
tool  for  the  surface  B  is  readily  obtained  by  the  feeler 

gage  C. 
In  Fig.  6  is  shown  a  form  of  thickness  gage.  Every 

mechanic  should  have  a  number  of  these  gages  in  his  tool 
kit  to  be  used  in  conjunction  with  the  feeler-gage  blades. 
In  having  the  thickness  A  run  up  ■j'jj,  %,  14>  Mj  in.,  etc., 
it  is  possible  to  enlarge  the  field  of  usefulness  for  the 
feeler  gage  almost  indefinitely.  These  thickness  gages 
should  be  made  of  tool  steel,  hardened,  ground  and  lapped 
parallel,  and  the  size  stamped  on  before  hardening. 

Dayton,  Ohio.  Hugo  F.  Pusep. 

I  have  seen  in  one  of  your  issues  an  appeal  to  your 
readers  for  articles  on  mechanical  subjects.  I  am  French; 
and  while  I  read  English  and  thoroughly  understand 
what  I  read,  I  do  not  consider  myself  capable  of  writing 
a  letter  or  article  in  that  language.  I  therefore  submit 
this  in  my  own  language,  hoping  that  you  will  find  it 
sufficiently  acceptal)le. 

On  page  80.3,  Vol.  44,  ilr.  Spalding  told  of  his  method 
of  obtaining  blueprints  from  a  tracing  made  with  a  soft 
pencil  on  commercial  rough  tissue  paper.  A  discussion  of 
this  article  by  W.  E.  Sharkey  was  printed  on  page  960  of 
the  same  volume  and  showed  another  ])rocess.  I  agree 

with  Mr.  Sharkey's  criticism,  but  his  method  is  also  open 
to  que.stion.  In  order  to  draw  with  ink  on  tracing  cloth 
it  is  necessary,  first,  to  pencil  in  whatever  guide  lines 
are  required  or  else  one  traces  the  whole  drawing,  in 
which  case  there  is  no  saving  of  time  over  making  an 
original  drawing  and  tracing  it. 

Where  one  does  not  trace  the  whole  drawing,  it  is  next 

to  impossible  to  execute  it  witho-it  erasure.  When  draw- 
ing any  piece,  e.xcept  it  be  of  the  simplest  character,  one 

is  compelled  to  erase,  and  these  erasures  are  sure  to 
appear  on  the  blueprint. 

In  order  to  obviate  these  undesirable  features  one  can 

draw  direct  on  commercial  glazed  paper  with  carmine 
diluted  with  water — -but  do  not  use  the  common  red  ink 
of  commerce.  This  method  has  the  further  advantage 
that  the  glazed  vegetable  paper  does  not  take  the  dust. 
The  original  always  remains  clean ;  and  even  should  it 
become  dirty,  it  can  always  be  cleaned  with  soft  gum 
without  risk  of  removing  the  drawing.  The  parts  drawn 
in  red  ink  are  as  permanent  as  those  drawn  in  india  ink. 

One  can  draw  directly  in  carmine  without  fear  of 
errors,  because  this  ink  can  be  completely  removed  with 
chloride  of  lime  solution  without  injury  to  the  paper. 
There  is  the  gain  of  time  in  not  tracing  the  drawing 
in  pencil,  and  the  certainty  of  having  an  original  tracing 
the  exact  lines  only  of  which  appear  on  the  blueprint. 

From  the  printing  viewpoint  the  method  gives  prints 
that  are  better  than  an  original  pencil  drawing  and  only 

slightly  inferior  to  blueprints  from  an  india-ink  tracing. 
Bordeaux,  France.  H.  Gourvennec. 

[Contributions  in  foreign  languages  are  always  wel- 
come at  the  office  of  the  American  Machinist. — Editor.] 

Tlhe  Appff-eaatflce  s^md.  His  Fatlhier 
As  a  European  apprentice,  I  would  like  to  add  my 

quota  to  the  very  necessary  discussion  on  the  training 
of  apprentices.  The  first  thought  that  comes  to  mind 
is  the  fallacy  of  blaming  the  condition  on  the  young 
man  alone.  An  old  head  cannot  be  placed  on  young 
.shoulders ;  and  it  might  well  follow  that  if  parents  showed 
enough. interest  in  the  future  welfare  of  the  boy,  he  might 
be  reasonably  blamed  in  turn,  if  he  failed  to  make  good. 

I  am  convinced,  from  observation,  that  a  father's 
interest  in  his  son  practically  ceases  when  the  lad  leaves 
liigh  school,  if  it  does  exist  that  long.  The  natural  result 
is  that  the  boy  drifts  into  the  position  offering  the 
biggest  money,  without  regard  for  the  future,  until  it 
is  too  late.  I  have  seen  a  timekeeper,  earning  25c.  per 
hr.,  drive  to  work  in  a  $5,000  machine  owned  by  his 
father,  and  know  of  no  other  country  where  such  a 
condition  could  exist.  A  father  in  a  position  to  own 
and  run  such  a  machine  would  not  tolerate  around  his 
h.ouse  a  son  in  such  a  position. 

This  is  the  idea  paramount  among  the  working  classes 

of  northern  Europe :  "Give  the  boy  a  better  chance  than 
his  father,  no  matter  at  what  sacrifice."  The  results 
speak  for  them.selves.  A  boy  in  normal  circumstances 
who  is  not  training  for  some  skilled  trade  is  looked  down 
on  with  contempt. 

Some  fail  to  make  good — also  a  natural  condition. 
Rut  the  system  makes  pretty  good  mechanics;  and  it 
is  on  record  that  on  at  least  one  occasion  a  good  big 
transpacific  passenger  liner  was  built,  launched  and  fitted,, 
from  truck  to  keel,  by  apprentices  during  a  strike,  with- 

out any  botches  either. 
In  Britain  the  technical  side  is  up  to  the  boy,  but 

his  school  reports  in  many  cases  are  sent  to  his  employers, 
who  base  progress  on  both  practical  and  technical  ability. 
That  is  fair  enough.    They  provide  practical  training  and 
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advance  the  boys  who  make  progress  along  technical  lines. 
Therefore,  every  boy  seeks  technical  training. 

So  far  as  unskilled  labor  or  specialists  breaking  in 
is  concerned,  the  same  boys  are  on  the  job.  The  new 
man  who  cannot  submit  his  apprentice  papers  to  the 
apprentices  in  the  shop  where  he  starts  to  work  is  on 
the  outside   in   short  order,  or  the   apprentices   are. 

During  the  past  year  or  so  I  have  taken  eight  boys 
into  the  drafting  room  and  promised  as  a  reward  for 
making  good  that  they  should  be  transferred  into  the  shop 
and  then  back  into  the  office  to  complete  their  training. 
Only  two  showed  any  signs  of  being  worth  bothering 
with,  and  the  other  six  most  undoubtedly  will  graduate 

into  mediocre  drilling-machine  hands,  a  condition  be- 
fitting their  ambition. 

I  repeat  here  the  statement  that  if  the  father  of  any 
one  of  these  boys  had  one  iota  of  interest  in  his  son, 
he  would  iind  out  what  progress  the  boy  was  making  and 
at  least  cooperate  to  the  extent  of  impressing  him  with 
the  gravity  of  such  behavior. 

I  do  not  write  with  the  intention  of  breaking  into 
print,  but  as  I  mentioned  in  the  beginning,  because  I 
think  such  a  discussion  very  necessary,  in  the  light  of 
present  conditions.  M.  G.  Davis. 

Flint,   Mich. 

J.  H.  Davis'  pertinent  questions  on  the  subject  of 
lathe  design,  which  appeared  on  page  698,  attracted  my 
attention.  I  will  endeavor  to  answer  them  from  an 

American  point  of  view.  The  handwheel  for  traversing 
the  carriage  on  the  bedplate  is  placed  on  the  left-hand 
side  of  the  apron  as  experience  has  taught  us  that  this 
position  is  the  most  convenient  for  the  operator.  This 
is  especially  true  when  standing  directly  in  front  of  the 
carriage  while  working  on  a  comparatively  short  piece 
of  material,  either  between  centers  or  in  the  chuck. 
Thus  it  is  readily  seen  that  the  operator  can  manipulate 
the  carriage  wheel  with  his  left  hand,  leaving  the  right 
hand  free  for  calipering  work,  etc. 

As  a  machinist  I  appreciate  the  value  of  the  above 
design  perhaps  more  than  the  average  mechanic,  owing 
to  tlie  fact  that  I  am  left-handed.  Thus  I  realize  how 

awkward  it  is  for  me  to  hand-feed  the  carriage  and 
attempt  to  caliper  work  at  the  same  time.  If  the  design 
were  the  reverse — that  is,  with  the  handwheel  on  the 
right-hand  side — the  majority  of  machinists  who,  of 
course,  are  right-handed  would  be  confronted  with  the 
same  predicament. 

American-built  lathes  have  left-hand  lead  screws  for 

exactly  the  same  reason  that  they  have  left-hand  cross- 
feed  screws — to  make  a  right-hand  movement  of  the  screw, 

-  clockwise,  give  a  right-hand  movement  to  the  actuated 

part. 
I  do  not  think  American  lathes  differ  from  English 

lathes  wholly  because  Americans  have  deliberately  tried 
to  proceed  along  original  lines.  To  do  this  they  might 
have  to  overlook  many  valuable  features.  We  have 
adopted  many  ideas  that  had  their  origin  in  England, 
sucli  as  the  automatic  carriage  feed.  Mr.  Davis  concludes 
by  stating  that  American  lathes  are  on  the  whole  more 
convenient  to  operate,  and  I  heartily  agree  with  him  on 
this  point.  There  is  considerable  competition  in  the 
machine-tool  industry  in  this  country,  to  say  the  least. 

and  this  condition  of  affairs  has  led  us  to  as  near  perfec- 
tion in  design  as  is  possible.  F.  B.  Jacobs. 

Indianapolis,  Ind. 

[We  do  not  understand  the  reference  to  left-hand  lead 
screws  in  American  lathes.  Practically  all  American 

lathes  have  right-hand  lead  screws — Editor.] 

Ufcie  DavadaEa^   Head 

The  method  of  chucking  work  in  the  dividing  head 

shown  on  page  3.39  is  good.  The  chucking  time,  how- 
ever, could  be  greatly  reduced  and  production  corre- 

spondingly increased  by  having  the  collet  and  nut  with 
interrupted  thread  as  shown  herewith.  To  secure  the 
work  all  that  is  necessary  is  to  put  it  in  the  nut,  place 

•  INTERRUPTED  SCREW  AND  NUT 

on  the  collet  and  give  one-sixth  of  a  turn  to  the  nut. 
In  making  the  nut  care  should  be  taken  to  have  the 
depth  of  the  recess  A  slightly  less  than  the  thickness  of 
the  head  of  the  work,  in  order  to  insure  that  it  is  held 
firmly.  A.  R.  Whittle. 

Quebec,  Can. 

Coipe"®©^  M.e^B!meiPs<==Cos'E'ectiosa 

The  author  of  tlie  discussion  on  the  subject  of  core- 
box   reamers,  which  appeared  on  page   693,  points  out 

CORRECTED  DRAWING  OF  HYPOTHETICAL  CORE  BOXES 

that  an  error  was  made  in  reproducing  his  drawing  of 
the  hypothetical  core  boxes. 

Three  lines  were  omitted:  Two  to  indicate  the  bot- 

tom of  the  square  "element"  and  one  its  termination. 
To  enable  a  clear  understanding  of  the  author's  point 

the  accompanying  drawing  is  published  in  its  corrected form. 
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A  IEs°fl<lSsIh  Vle'w  of  M^cfciiia©°T©ol 

A  recent  editorial  in  Engineering,  of  London,  discusses 

some  of  the  problems  that  will  face  "the  remobilization 
of  the  industrial  army."  A  part  of  one  paragraph  is  de- 

voted to  the  prospects  facing  the  machine-tool  builders. 
It  reads : 

"The  machine-tool  makers  ought  to  be  able  still  fur- 
ther to  increase  the  volume  of  their  work,  even  upon  the 

immense  production  achieved  during  the  war,  because 
many  of  the  new  factories  erected  will  require  other  ma- 

chinery in  order  to  become  effective  for  immediate  peace 
production  (as  opposed  to  specialized  war  requirements), 
as  they  are  now  equipped  in  very  many  cases  with  appli- 

ances which  can  be  used  only  for  very  definite  war  pro- 
ductions. The  case  of  lathes  for  shells  is  one  clearly 

illustrative  of  this  point.  There  has  been  an  enormous 
output  of  lathes,  far  beyond  the  peace  needs  of  any  com- 

munity, and  moreover,  a  lathe  for  turning  a  large  shell 
body  is  of  a  design  unsuited,  in  view  of  the  relation  of 

strength  of  headstock  and  bed  to  length,  for  efficient  ap- 
plication to  many  forms  of  peace  work.  This,  too,  is 

apart  altogether  from  the  fact  that  the  haste  with  which 
these  lathes  and  other  machine  tools  had  to  be  got  to- 

gether necessitated  less  care  in  the  materials  used  and 
in  the  design,  so  that  they  are  practically  obsolete,  even 
from  the  point  of  view  of  strength  as  well  as  efficiency. 
A  large  number  of  new  machine  tools  will  be  required 
to  enable  the  new  privately  owned  factories  to  be  adapted 

for  peace  production,  and  the  sooner  machine-tool  makers 
are  released  the  better  will  it  be  for  the  future  industry." 

This  comment,  written  undoubtedly  from  a  close  ob- 
servation of  the  conditions  in  British  munition  factories 

and  with  a  full  realization  of  the  demands  that  will  face 

manufacture  is  unsuited  for  the  needs  of  peaceful  in- 
du.stry.  It  points  out  tliat  a  large  number  of  new  ma- 

chine tools  will  be  needed  to  change  over  new  privately 
owned  factories  to  a  basis  for  peace  production. 

If  this  is  true  for  Great  Britain,  it  must  also  be  true 
for  the  other  great  belligerent  nations.  May  it  not  be 
possible  that  the  observers  who  have  expressed  a  belief 
in  a  great  period  of  industrial  activity  after  the  war,  due 
to  the  needs  of  the  work  of  rehabilitation,  are  not  so  far 
wrong  as  many  have  thought? 

A  number  of  firms  that  have  been  busy  for  months  on 
war  material  are  now  looking  for  some  other  machinery 
product  to  utilize  the  floor  space,  equipment  and  manu- 

facturing organizations  that  have  been   developed  since 
TABLE   1.     IMPORTS  OF  MACHINE-SHOP  PRODUCTS 

■   Fiscal  Years  Ending  June 
1908 

Clocks,  and  parts  of          $471,133 
Watches,  and  parts  of          2,451,009 
Dials,  enameled,  for  watches,  etc   
wire,  and  articles  made  from          1,332.973 
Building  forms,   and  all  other  structural 

shapes  fitted  for  use    80.891 
Cutlery         2.018.143 

287.679 

3.646,480 414.998 

1909 

$468,597 
2.088,034 

979,998 

171.675 

1.733.874 234.648 

4,258.743 431,147 

1910 
$701,852 

1,869.402 
26.263 

1.382.811 
315,502 

1.806.033 
243.367 

1.300.968 
8.888.411 476.810 

784,017  689.837 

169,445 

3,367.939 

143,152 

3,289,730 

Firearms . 
Embroidery  and  lace-malung  machinery. .  . 
All  other  machinery.   
Needles,  hand-sewing  and  darning   
Sheets,  plates,  wares,   or  articles  of  iron. 

steel  or  other  metal,  enameled  or  glazed 
with  vitreous  glasses   

Shotgun  barrels,   in  single  tubes,   forged, 
rough-bored   

All  other  manufactures  of  iron  and  steel .  . 
Phonographs,  etc.,  and  parts  of   

Total     $15,024,707  $14,489,435  $23,707,551 

the  opening  of  the  war.  In  general,  efforts  are  being 
made  to  discover  some  new  machine  product  that  gives 
promise  of  successful  commercial  exploitation.  Thus  the 
present  should  be  a  happy  time  for  the  inventor  who  has 

822.094 

113.900 

5,732.941 
27.197 

TABLE  2.     IMPORTS  OF  MACHINE-SHOP  PRODUCTS 

Agricultural  implements   
Philosophical  and  scientific  apparatus   
Aeroplanes,  and  parts  of   
Automobiles,  and  parts  of        
Bicycles,  motor  and  other  cycles,  and  parts  of   
Clocks  and  watches,  and  parts  of   
Wat  ches,  and  parts  of   
Dials,  enameled,  for  watches,  etc   
Antifriction  balls  and  bearings   
Building  forms,  and  all  other  structural  shapes   
Pen  or  pocicet  knives   
Razors,  and  parts  of   
Scissors  and  shears   
All  other  cutlery   
Embroidery  and  lace-making  machinery   
Machine  tools   
Sewing  machines,  and  parts  of   
Textile  machinery   
All  other  machines   
Needles,  hand-sewing  and  darning        
Shotgun  barrels,  in  single  tubes,  forged,  rough-bored   
Table,  kitchen,  and  other  utensils  or  hollow  ware,  enameled  or  glazed  with 

vitreous  glasses   
Wire,  and  articles  made  from   
Phonographs,  etc.,  and  parts  of   

Total. 

1911 

$41,798 590,243 

1912 

$66,805 570.719 
59.713 

2.438.325 
144.336 
681.972 

2.313,677 
32.186 

1,604,571 
123,642 
814,283 
396,921 

563,980 259.879 

125.016 

1913 

$22,949 581,904 

50.920 2.023.207 186.980 
809.715 

2.615.744 
19.345 

2.410.861 
277.374 
752.705 
391.303 
604.029 
278.527 

1914 

$262,061 
714,030 

1,856 1,432,576 
256,281 905,421 

3,386.738 

6.593 

1.899.695 
378.420 

1.288.037 457.460 
759.487 355,535 

1915 

$770,220 

371,871 -t- 
2,000 

2,250,759 
1,372,412 

81,142-1- 

869.282 

2.293.679 
52,069 

1,273,740 

705,555 

3,039,651 

1,494 1.527.732  + 

224,904 

1.025.470 299.211 

1,992.644 

1,778,335 

523.359 
229.250 

160.486 524.776 

7, 191.9 11 501.033 
120.089 

716.483 
1.090,170 

22,548 

$19,838,259 

305.892 7.575.659 

445.081 110.657 

750.945 
1,421.643 

51,820 

7.497.103 
491.694 
101.525 

667.486 
1,174.331 

39.400 

$20,997,102 

6.476.068 
481.631 171,198 

872,690 
1,264.062 151.438 

$21,521,277 

3.366.143 
476.237 

10.183 

523.904 925.531 
215.111 

$21,498,354 
$16,682,534 

British  industry  after  the  war,  is  deserving  of  careful 
consideration  by  American  machine  builders.  It  says 
that  machine-tool  building  after  the  war  ought  to  in- 

crease over  the  immense  volume  achieved  during  tlie  war; 
states  that  much  of  the  machinery  built  for  munition 

something  just  ready  for  the  market,  or  for  some  product 
that  has  been  laid  on  the  shelf  awaiting  a  convenient 

opportunity  to  manufacture. 
In  addition  to  looking  over  this  field  of  possible  new 

products,  there  is  another  one  that  might  be  profitably 
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considered — the  machinery  that  has  been  imported  into 
the  United  States.  Our  source  of  information  is  the 
Government  statistics  of  imports. 

A  study  of  these  figures  shows  that  the  average  value 
of  the  imports  of  machines,  machine  parts  and  other 
articles  that  might  properly  enter  into  our  consideration 
of  foreign-made  machine-shop  products  is  a  little  greater 
than  $19,000,000  for  each  of  the  fiscal  years  1908  to 
1915.  The  records  are  in  slightly  different  forms  for 
the  years  1908,  1909  and  1910  than  are  those  for  the 

following  period.  For  that  reason  Table  1  gives  the  fig- 
ures for  the  three  fiscal  years  1908  to  1910,  and  Table  2 

similar  statistics  in  more  detail  for  the  years  1911  to 

1915.  The  highest  total  is  for  the  year  1910,  being  $33,- 
707,551 ;  the  smallest  is  for  the  preceding  year,  1909, 
.$14,489,435. 

A  study  of  individual  items  shows  a  few  decided 
changes  since  the  outbreak  of  the  war.  Some  of  tlie 
imports  have  greatly  decreased,  as  scientific  instruments, 

automobiles,  bicycles  and  the  general  item  "All  Other 
Machines."  For  others  there  has  been  an  increase,  as 
agricultural  implements,  watches  and  phonographs,  for 
example. 

It  would  be  difficult  to  trace  all  the  causes  for  these 

changes.  The  tables  are  of  principal  value  as  showing 
what  machines,  machine  parts  and  kindred  articles  have 
been  imported  during  the  last  eight  years,  and  in  what 
amounts. 

Tlheiim  His  Dosia^ 

Those  who  knew  Professor  Sweet  well,  felt  that  there 
was  something  greater  and  finer  in  the  man  than  in  any 
of  his  achievements.  A  unanimous  tribute  to  his  work 

is  that  no  other  man  so  profoundly  influenced  American 
machinery  building.  But  his  influence  over  men  for  right 
thinking  and  right  doing  means  more  than  his  own 
advancement  of  machinery  construction. 

Professor  Sweet's   being  was  greater  than   his  doing. 
So  it  is  but  natural  that  the  strength  and  fineness 

of  his  character  should  be  dwelt  upon  by  one  of  his 

"boys"  in  the  reminiscences  that  begin  in  this  issue. 
Emerson  said  of  character:  "This  is  .  .  .  a  reserved 

force  which  acts  directly  by  presence,  and  without  means," 
and  again,  "...  character  is  of  a  stellar  and  un- 

diminished greatness." 
Professor  Sweet  drew  men  to  him,  made  them  his 

friends,  won  their  affection  and  influenced  their  lives 
because  of  the  integrity  and  worth  of  his  own  character. 
This  element  in  his  greatness  will  continue  undimmed 
whenever  and  wherever  men  sum  up  the  lives  of  those 
who  have  contributed  much  to  the  benefits  of  mankind 

through  machinery  building.  All  of  this  is  very  properly 
emphasized  by  J.  E.  Johnson,  Jr.,  in  his  two  reminiscent 
articles. 

Charm  is  added  to  the  first  article  by  the  inclusion  of 
a  few  personal  reminiscences  written  only  a  few  years 
ago  by  Professor  Sweet  himself.  These  betray  the  ex- 

treme modesty  of  "Professor"  and,  touching  mainly  upon 
relatively  unimportant  happenings,  in  no  way  hint  the 

extent  and  greatness  of  his  life's  work  and  engineering achievements. 

Indeed,  he  was  greater  than  anything  that  he  did. 

During  the  past  five  or  six  years  many  charts  in- 
tended for  the  use  of  machine  designers  have  appeared 

in  the  columns  of  the  American  Machinist.  The  pre- 

dominating type  has  been  the  alignment,  although  a  va- 
riety of  others  have  been  used. 

During  this  period  m.any  of  the  most  frequently  needed 
designing  formulas  have  been  plotted  in  a  form  adapted 
for  the  use  of  those  who  have  to  calculate  the  propor- 

tions or  strength  of  machine  parts.  Desifj-ning  data  are 
tools  for  the  use  of  the  man  who  is  developing  or  im- 

proving old  machinery.  As  tools,  they  should  he  in  a 
condition  for  ready  use.  The  chart  is  one  of  the  best 
forms  in  which  such  information  can  be  put. 

But  fundamental  designing  information  accumulates 
but  slowly.  Thus  the  purpose  of  these  comments  is  to 
ask  readers  to  submit  formulas,  or  observations  from 

which  formulas  might  he  worked  out,  that  would  be  of 
general  service  to  machine  designers.  Not  all  designing 

data  are  adapted  for  presentation  in  chart  form — but 
many  of  them  are.  Such  of  the  information  supplied 
by  our  readers  as  can  be  plotted  to  advantage  will  be 
handled  in  that  way.  With  the  formulas  when  presented 
should  be  a  statement  as  to  their  origin  and  authority, 

and  the  ranges  should  he  given  for  each  one  of  the  vari- 
ables, and  likewise  their  authority. 

Desirable  formulas  are  those  which  have  the  possibil- 
ity of  being  widely  used  among  machine  designers  and 

which  concern  information  not  available  from  any  us- 
Tially  consulted  source.  The  ranges  of  the  variables 
should  be  those  that  will  cover  the  requirements  of  ordi- 

nary practice. 

"""^  ^. 

EifiistiEact  lira  MaKaa^esHaent 
Instinct  and  intuition  are  not  given  as  much  credit  as 

they  deserve,  in  so  far  as  they  affect' shop  activities.  We are  all  familiar  with  the  intuition  of  the  man  in  the 

engine  room,  whose  subconscious  self  detecis  instantly  the 
variations  in  the  speed  of  his  engines.  We  know  from 
experience  that  a  sag  in  the  lineshaft  speed  is  indicated 
at  once  intuitively,  as  it  were,  to  the  man  at  the  lathe, 
who  could  scarcely  detect  the  speed  difference  with  an 
indicator. 

There  is  another  kind  of  intuition  which  enters  into 

management  and  which  is  harder  to  define,  but  which 
nevertheless  may  be  developed  into  a  useful  tool.  Its 
findings  are  far  superior  in  many  cases  to  reports  from 
the  cost  office  or  records  shown  by  shop  statistics.  It  is 

the  ability  to  "feel"  what  is  going  on,  and  the  man  who 
lias  this  ability  has  a  strong  shop  asset  that  enables  him 
to  head  off  trouble  before  it  assumes  serioiis  proportions. 

Unfortunately,  many  shop  managers  are  entirely  Lsck- 
ing  in  this  sense  and  rely  on  what  they  call  their  judg- 

ment, which  might  more  properly  be  termed  arbitrary 

opinion. 

Professor  Sweet  had  many  friends  both  in  this  country 
and  in  England,  where  he  lived  for  several  years  and 
which  he  afterward  frequently  visited.  Believing  that 
many  of  these  will  treasure  a  portrait  of  him,  the 
reminiscent  article  in  this  issue  has  a  reproduction  of  a 

pencil  drawing  signed  with  a  fac  simile  signature.  The 
original  portrait  was  made  by  Arthur  L.  Onnay,  chief 
illustrator  of  the  Hill  Engineering  Weeklies. 
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The  illustration  shows  a  new  cutting-off  machine  built 
by  the  Quality  Saw  and  Tool  Works,  Springfield,  Mass. 

T'lis  is  known  as  the  Napier  saw  machine,  and  the  illus- 
tration shows  the  B  size.  In  addition  to  the  size  illus- 

trated two  others  are  under  way,  one  smaller  and  one  of 
greater  capacity. 

As  can  be  seen,  this  machine  substitutes  a  handsaw 
for  the  usual  short  blade  of  the  hacksaw,  giving  13  ft. 
of  continued  cutting  and  averting  the  return  stroke.    The 

HANDSAW   FOR  CUTTING  OFF  METALS 
Capacity,   10   In.   square;   saw,   0.032   in.   thick;   pulleys.   24   in.; 

cutting  speed,  275  ft.  per  min.;  weight,  1,400  lb. 

contact  with  the  wheels  keeps  the  saw  cool,  and  lubricant 
can  be  supplied  for  washing  away  the  chips  when  this 
seems  desirable. 

The  arm  carrying  the  two  wheels  is  made  up  of  two 
channel  beams  giving  a  light  and  at  the  same  time  rigid 
connection.  The  truss  rod  on  top  counteracts  any  ten- 

dency toward  bending  due  to  the  ten- 
sion on  the  saw.  The  saw  is  supported 

both  sidewise  and  against  the  thrust 
of  the  cut  by  suitable  guide  rollers  on 

the  arms  that  pi-oject  down  from  the 
l)eams.  The  outer  of  the.se  arms 

is  adjustable  by  the  haudwheel  shown, 
so  that  this  support  can  be  brought 
as  clo.se  to  the  other  as  the  size  of 

the  work  will  permit.  The  outer  band- 
saw  wheel  is  also  adjustable  to  con- 

trol the  tension  of  the  saw  by  means  of 
the  outer  wheel,  so  that  saws  of 

length  varying  as  much  as  9  in.  can  be 

readily  used.  This  provides  for  using  up  saws  that  are 
accidentally  broken   before  they  are  worn  out. 

Power  is  transmitted  through  a  clutch  in  the  belt  pul- 
ley shown,  the  drive  being  by  means  of  the  beveled  pinion 

on  the  shaft  and  a  corresponding  gear  on  the  left-hand 
handsaw  wheel.  This  shaft  is  supported  at  the  other  end 
in  a  long  and  substantial  babbitt  bearing  inside  a  sleeve 
formed  by  the  support  for  the  arm  carrying  the  saw. 
This  allows  the  arm  to  be  easily  tilted  out  of  the  way ; 
and  as  can  be  seen,  the  weight  is  counterl)alanced  by  a 
spring  at  the  back.  The  saw  feeds  into  the  work  by  grav- 

ity due  to  the  unlialanced  weight  of  the  arm,  and  this  of 
course  can  be  adjusted  to  any  weight  desired. 

The  machine  is  easily  handled.  It  is  supplied  with  a 
guard  around  the  wheels  and  the  outside  of  the  saw,  for 

protecting  the  operator  and  to  prevent  spattering  of  cool- 
ant over  the  floor. 

It  is  claimed  that  the  continuous  cutting  reduces  the 
time  per  cut  and  that  there  is  a  minimum  waste  of  ma- 

terial due  to  the  thickness  of  the  saw  blades  that  can  be 

used.  The  machine  is  also  furnished  with  a  2-hp.  motor 
instead  of  the  belt  drive. 

SloirSgosatsill  Ms^diE'Siiialac  Ftmcmp 
The  hydraulic  pump  illustrated  is  a  recent  addition 

to  tlie  line  of  high-pressure  hydraulic  pumps  built  by 
the  Hydraulic  Press  Manufacturing  Co.,  Mount  Gileatl, 
Ohio.     It  is  of  the  horizontal,  four-plunger  type. 

The  pump  is  designed  so  that  it  may  be  equipped  with 
1()  different  sizes  of  plungers  ranging  from  1%  to  5  in. 

in  diameter,  advancing  by  quarter-inches.  The  water 
cylinders  are  made  of  forged  steel  for  the  highest  pres- 

sures. For  the  medium  pressures,  1,500  to  2,900  lb.  per 
sq.in.  inclusive,  cast  steel  is  used,  and  for  the  lowest 
pressures  the  cylinders  are  of  semisteel.  The  pressures 
range  from  9,500  to  700  lb.  per  sq.in.,  and  the  water 
capacity  from  24  to  326  gal.  per  min.  All  sizes  have 
bronze  valve  seats  and  bronze  or  nickel  steel   valves. 

The  frame,  or  pump  bed,  consists  of  two  heavy  castings 
securely  bolted  together.  The  crosshead  guides  and  main 
bearing  containers  are  machined  in  this  frame  to  insure 
permanent  alignment  and  a  rigid  form  of  construction. 

MOTOR 

Stroke  of  plu 
DRIVEN    FOUR-PLUNGER    HYDRAULIC    PUMP 
ngcrs,   16   in.;   motor  required,  150  hp.;  floor  space,  18  ft. 

8  in.  by  6  ft.  10  In. 
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While  the  illustration  shows  the  pump  equipped  with 
a  spur  gear  and  pinion,  a  herringbone  gear  and  pinion 
may  be  fitted  just  as  easil_y. 

The  quick-change  engine  lathe  described  lierewith  is  a 
recent  product  of  the  Mulliner  Machine  Tool  Co.,  Syra- 

cuse, N.  Y.,  and  is  made  in  both  12-  and  14-in.  sizes. 
The  general  lines  of  design  and  construction  will  be 

gained  from  the  illustration.     The  bed  is  ribbed  trans- 

Tlie  spring  nut  lock  shown  consists  of  two  hexagonal 
plates  of  thin  steel  stamped  out  of  one  piece,  leaving  a 
joint  on  one  of  its  six  sides.  Circular  holes  to  fit  the 
required  size  of  bolt  are  punched  in  each  plate,  and  the 

plate  is  then  bent  over  until  the  two  holes  are  almost  par- 
allel, one  hole  overlapping  the  other  by  a  small  fraction 

of  an  inch. 

The  joining  side  acts  as  a  hinge,  and  after  being  tem- 
pered it  constitutes  a  powerful  spring. 

When  the  lock  is  slipped  on  the  bolt  and  both  legs 
engage  the  thread  of  the  screw,  the  holes  in  each  of  the 

QUICK-CHANGE   ENGINE  LATHE 
Swing  over  bed,  12%   in.;  swing  over   carriage,    7%    in.;   proportion   of   gearing 

in  the  head,  10  to  1;  cone  diameters,  2%,    4>^,   6H,  7%    in.;   width  of  belt,   1%    in.; 
hole   through   spindle,    }|    in.;   length   of   carriage   bearing   on    bed,    17>4    in.;    6-ft. 
lathe   talces  in   between   centers,   40   in.;    weight,  5-ft.  bed,  1,990  lb. 

versely  with  heavy  double-walled  cross-girths.  The  head- 
stock  is  of  the  pan  type,  with  housings  fitted  with  an- 

nular bearings  of  special  form  for  spindle  journals.  The 

front  and  rear  journals  are  self-adjusting  and  adjustable 
independently  of  each  other.  A  ring  self-oiling  system 
is  provided.  The  apron  is  made  in  a  double-wall  or  box 
section. 

The  cone  gears  of  the  quick-change  gear  mechanism 
are  cut  with  the  improved  B.  &  S.  20-deg.  involute  cut- 

ters, which  form  a  pointed  tooth  slightly  rounded  at  the 

top  designed  to  be  especially  suited  to  a  tumbler-gear 
mechanism,  as  it  permits  instantaneous  engagement  of 

the  gears  without  clashing.  The  quick-change  gear  mech- 
anism is  mounted  on  the  front  of  the  machine,  giving 

37  different  threads  and  feeds,  as  shown  on  an  easily  read 

index  chart  mounted  on  the  quick-change  gear  box. 
An  auxiliary  quadrant  is  provided  for  applying  extra 

change  gears. 

SPRING   NUT   LOCK 

legs  are  brought  into  perfect  align- 
ment.   Because  of  this  forced  align- 

ment of  the  holes  the  spring  exerts  a 

powerful    pulling    force    on    one    of 
the    legs    and    an    equally    powerful 

pushing    force    on    the    other    leg.      As    a    consequence 
the  leg  on  which  the  pulling  force  is  exerted  engages  the 
root  of  the  threads  only  on  the  side  of  the  bolt  farthest 
from  the  spring,  while  the  leg  on  which  the  pushing  force 
is  exerted  engages  the  root  of  the  threads  only  on  the 
side  of  the  bolt  that  is  nearest  to  the  spring.     Tightened 
into   place   next   to   the   nut,   these   opposing   holds   are 
claimed  to  secure  a  grip  that  will  keep  the  nut  in  place 
under  the  most  severe  conditions. 

Beiraclh  Ssi'w 

»eed 

The  form  of  nut  lock  shown  is  the  latest  arrival  in  a 
field  to  which  the  inventive  genius  has  given  so  much 
attention.  It  has  simplicity  to  commend  it,  and  the 

claims  of  the  manufacturer — the  Industrial  Development 
Co.,  Chicago,  111. — based  on  extended  tests,  indicate  a 
solution  of  the  loose-nut  problem.  This  form  of  nut  lock 
will  be  made  in  all  the  standard  sizes. 

The  illustration  shows  a  portable  ball-bearing  bench 
saw  designed  for  sawing  soft  metals,  fiber,  wood,  etc. 
The  saw  arbor  runs  at  3,500  r.p.ni.  on  ball  bearings 

mounted  in  dust-proof  housings,  with  provision  for  am- 
ple lubrication.  Speeds  from  1,000  up  to  6,000  r.p.m. 

can  be  supplied  when  desired. 

The  machine  is  accurately  and  substantially  con- 
structed, the  lower  part  or  stand  being  made  in  one  cast- 

ing. The  motor  is  hung  in  an  inverted,  position  on  a 
specially  designed  dust  chute,  which  is  hinged  at  the 
upper  end.  The  chute  serves  to  protect  the  motor  and 
also  permits  a  convenient  method  of  keeping  the  belt  in 

proper  tension.  The  turning  of  a  liandwheel  raises  or lowers  the  motor  at  will. 
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The  illustration  shows  the  saw  table  equipped  with  a 
l/^-hp.  direct-current  motor,  with  starting  box  and  switch. 
The  table  top  is  quickly  raised  or  lowered  to  any  posi- 

tion when  it  is  desired  to  do  grooving  or  slotting.  The 
guides  are  easily  and  quickly  adjusted  in  position  and 
are  intercliangeable  to  either  side  of  the  saw.     The  plate 

BALL-BEARING  HIGH-SPEED  BENCH  SAW 
Size   of   top.    16x22    in.;    height   of   machine,    18    in.;    weight 

with    %-hp.   motor,   150   lb.;   size   of   saws,    8   in.;   capacity   for 
sawing  2i^-in.  stoclc 

glass  sliield,  supplied  as  an  extra,  can  be  attached  or 
detached  without  the  use  of  tools.  Motors  for  110  or 

220  volts,  alternating  or  direct  current-  and  of  14,  Ys 
and  14  hp.,  can  be  supplied  to  answer  various  require- 
ments. 

The  bench  saw  is  a  recent  product  of  H.  G.  Crane, 
Brookline,  Mass. 

Porftsvlble  TooS°Fost  Gramidleir 
Witlh  Es^eirasflOKa  Anmn 

The  illustration  shows  a  portable  tool-post  grinder 
manufactured  by  the  Wisconsin  Electric  Co.,  Racine, 
Wis. 

To  provide  for  deep  internal  grinding  of  cylinders  the 
extension  arm,  at  the  left,  is  provided.     This  extension 

PORTABLE    TOOL-POST    GRINDER    WITH    EXTENSION 
ARM    FOR    INTERNAL    GRINDING 

arm  is  a  separate  unit  mounted  on  ball  bearings.  The 
jiower  is  transmitted  to  it  from  the  motor  through  a 
flexible  coupling  designed  to  eliminate  vibration  and  en- 

tirely offset  the  effects  of  disalignment.     This  extension 
arm  can  be  easily  and  quickly  installed  in  place  of  the 
smaller   high-speed   internal   attachment    regularly    sup 
plied  by  the  same  firm. 

The  illustration  shows  a  bench  drilling  machine  built 
by  the  De  Mooy  Machine  Co.,  1833  East  55th  St.,  Cleve- 

land, Ohio.  Tfie  column  and  base  are  in  a  single  piece. 
The  table  is  mounted  in  a  bracket  that  swings  on  the 

BENCH    DRILLING    MACHINE 

Capacity,    A -in.  diameter;  diameter  of  table,   8J4   In.;  max- 
imum distance  from  spindle  to  table,  T^  in.;  maximum  verti- 

cal movement  of  spindle,  ZVt  in.;  maximum  vertical  movement 
of  table,  6  in.;  height,  24  in.;  floor  space,  21x9  In.;  weight,  60  lb. 

column.  The  long  central  stem  of  the  table  provides 
vertical  adjustment  that,  in  conjunction  with  the  quill 
traverse,  is  sufficient  to  cover  the  range  of  work  for  which 
this  drilling  machine  is  adapted. 

The  machine  is  built  in  two  sizes,  for  the  smaller  of 
which  the  dimensions  are  given. 

Ball  Tfiair^st  Beariiag 

The  feature  of  the  ball  thrust  bearing  shown,  the  lat- 
est addition  to  the  line  made  by  the  Rochester  Ball 

Bearing  Co.,  Rochester,  N.  Y.,  is  the  solid  brass  retainer. 
The  brass  retainer  is  claimed  to  bo  an  improvement 

over  the  more  commonly  used  slieet-metal  form  in  that 

BALL   THRUST   BEARING 
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wear  resulting  in  particles  of  the  steel  falling  into  the 
races  is  avoided.  The  injurious  effects  of  any  foreign 
particles  in  the  races  need  no  explanation. 

The  form  of  bearing  illustrated  is  usually  made  with 
round  grooves,  although  V-groove  bearings  are  regularly 
made  for  high-speed  light-duty  conditions.  Thrust  bear- 

ings for  heavy  duty  are  made  with  self-aligning  spherical- 
seat  wasliers. 

The  illustration  shows  a  medium-weight  bearing  of 
large  size.  The  retainers  of  smaller  bearings  are  not 
scalloped. 

Tlie  combination  form  of  drawing  instrument  sliown 
requires  little  explanation. 

This  instrument  was  designed  to  serve  as  a  triangle, 

protractor,  irregular  curve,  scale,  section-liner,  lettering 

COMBINATION  DRAWING  INSTRUMENT 

angle  and  for  other  drafting  necessities.  It  is  made  of 
celluloid  in  a  number  of  sizes,  by  the  Earl  J.  Early  Co., 
307  Arch  St.,  Philadelphia,  Penn.,  and  is  marketed  un- 

HEAVY-DUTY  BORING  TURRET  LATHE 

Capacities,    4^,   5-,    6-   and    8-in.    high-explosive    shells:    length    of    bed.    9    ft.; 
flistance  of  center  from  floor,  40  in.;  diameter   of   turret,    20    in.;    turret   holes.    3^%- 
In.   diameter;  length  of  carriage,   42   in.,  pulleys,  15  and  18  in.  in  diameter;  width 
of    belt,    8    in.;    weight    of    machine    for  4-,  5-  or  6-in.  shells,  8,000  lb. 

der  the  name  of  "Lin-o-graph."  The  celluloid  of  which 
tlie  triangles  are  made  is  of  course  transparent  and  is 
available  in  a  variety  of  colors. 

Meav^  Tti2iPs°eS  IBoiPaia^ 
fuv  SlhellSs 

The  heavy  boring  lathe  shown  was  designed  especially 
for  the  inside  boring  operations  on  high-explosive  shells. 

The  bed  is  cast  in  one  piece,  the  legs  and  headstock 
l)earings  being  integral.  The  front  headstock  bearing, 
which  with  the  rear  spindle  Ijearing  is  fitted  with  .self- 
oiling  rings,  is  81^  in.  in  diameter  by  12  in.  long.  The 
spindle  is  made  large  enough  for  the  bearing  to  take 
the  shell  completely  inside  and  is  made  in  one  piece  with 
the  15-in.  heavy  ilange  to  which  the  chuck  is  bolted.  The 
chuck  (not  shown)  is  of  the  collet  sleeve  type,  which 
grips  and  drives  the  shell  through  three  self-centering 
hardened-steel  jaws. 

Tlie  main  gear,  which  is  4l/2-in.  face  and  3  diametral 
pitoli,  is  fitted  to  the  spindle  on  a  diameter  of  8^  in., 
which  is  calculated  to  provide  ample  driving  power.  The 
back  gearing  has  a  ratio  of  9:1. 

The  back  gear  has  a  3i/^-in.  face,  4  diametral  pitch, 
and  is  driven  from  the  cone  pinion,  which  is  made  of 
cast  steel.  The  thrust  of  the  tool  is  absorbed  by  a  special 

self-adjusting  thrust  bearing  fitted  with  a  dustproof  self- 
oiling  case  of  cast  iron  and  capable  of  a  continuous  work- 

ing load  of  8,400  lb. 
The  turret  is  of  heavy  construction.  While  a  heavy 

central  stem  has  been  provided  on  the  carriage,  the  tur- 
ret is  spigoted  at  its  outer  edge,  thus  affording  a  wide 

base  to  resist  the  tool  pressure.  A  hole  through  the  cen- 
ter stem  permits  driving  out  the  boring  bars.  The  tur- 
ret is  fitted  with  a  hardened-steel  ring  tempered  and 

ground,  into  which  a  hardened-steel  key  is  fitted,  thus 
holding  the  turret  firmly  in  any  position  that  may  be 
selected  to  machine  the  work  in  hand. 

The  carriage  nins  on  flat  shears,  each 
3  in.  wide.  The  power  is  applied  by 
a  steel  rack  3  in.  wide,  4  diametral 

pitch,  placed  in  the  center  of  the  car- 
riage. The  usual  tripping  device  for 

disengaging  the  power  feed  at  any 
point  on  the  travel  is  provided.  The 
center  of  the  boring  bar  is  only  6  in. 

above  the  shears.  Four  feeds  of  */„<, 

'/«4!  */m  ̂ nd  ̂ /gt  in.  are  designed  to 
take  care  of  all  rough  and  finish  cuts. 
No  gears  have  a  narrower  face  than  1% 

in.  and  1  j^g  in.,  wliile  the  smallest  pitch 
selected  is  G  diametral  pitch.  The  worm 
gear  on  the  power  feed  is  4  diametral 
pitcli,  geared  50  to  1  with  a  steel  worm. 
Ball  bearings  take  up  all  the  thrust  of 
tlif  worm.  The  capstan  bars  are  24  in. 
long,  and  the  gearing  provides  a  thrust 
of  79  lb.  on  the  tool  for -1  lb.  on  the 

capstan.  Tliis  provides  a  2,000-lb.  tool 
thrust  by  25-lb.  pressure  on  the  cap- 

stan. The  machine  is  a  recent  prod- 
uct of  the  Reliance  Machine  Co., 

Toronto,  Canada. 
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879 Fatltterini  Makers*  Ruales 
By  M.  E.  Duggax 

Many  of  the  dimension  mistakes  made  by  pattern  mak- 
ers— especially  by  the  younger  ones — in  the  construction 

of  a  pattern  can  be  attributed  to  the  rule  used.  A  rule 
marked  on  both  edges  and  on  both  sides  with  eighths, 

tentlis,  etc.,  is  a  sure  invitation  for  mistakes.  No  appren- 
tice should  be  allowed  to  work  with  a  rule  so  marked. 

It  keeps  the  young  journeyman  guessing  and  once  in  a 
while  finds  the  old  experienced  man  napping. 

Working  with  a  borrowed  rule  is  another  cause  for 
mistakes.     Mental  habit  is  one  of  the  hardest  things  in 

Lengths  of  Division  MarKs 
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TWO  PATTERN  MAKERS'   RULES 

the  world  to  alter.  We  allow  the  mind  to  work  auto- 

matically, and  a  change  requires  concentration  and  ef- 
fort, which  are  not  only  a  burden,  but  are  liable  to  cause 

error. 

The  shrink  ndes  used  by  pattern  makers  in  general 

are  as  follows:  %-in.,  ̂ -in.,  Vi'™-;  -^ir-in-  a^d  %-i"- 
shrinkage  allowance  to  the  foot.  Some  shops  adopt  a- 
shrinkage-allowance  standard  of  their  own — tenth-  or 
twelfth-inch  rule.  In  one  shop  where  I  was  employed, 
y>>  in.  to  the  foot  allowance  was  made  on  all  patterns 
for  steel  castings. 

During  the  many  years  that  I  have  worked  at  pattern 
making  I  have  iised  every  one  of  the  rules  above  noted. 
I  have  made  as  many  mistakes  as  the  average  pattern 
maker,  if  not  more.  The  rule  that  I  used  was  in  many 
instances  the  cause  of  these  mistakes.  I  have  settled 

this  to  my  own  satisfaction. 
You  will  notice  that  I  place  the  blame  for  my  many 

mistakes  upon  the  rule.  Placing  the  blame  for  your  mis- 
takes upon  some  other  person  or  thing  and  doing  so  in  a 

scientific,  business-like  and  diplomatic  manner  and  get- 
ting away  with  it  form  one  of  the  highest  attainments  in 

the  pattern-making  trade.  As  a  past  master  in  this 
art,  I  have  qualified  for  a  diploma. 

In  the  illustrations  are  shown  two  shrink  rules  that  I 

made  of  select  white  maple,  ̂   in.  thick  and  1%  in.  wide. 
The  division  lines  are  on  one  side  and  at  one  edge  only. 
The  length  of  each  division  line  is  clearly  shown.  The 
inch  divisions  are  stamped  in  the  wood  with  large  fig- 

ures. The  quarter-inch  divisions  are  stamped  in  the  wood 
also  and  are  indicated  by  figures  one-half  the  size  of  the 
ones  indicating  the  inch  divisions.  The  .shrink  figure — 
large,  clear  and  plain — is  stamped  in  at  the  zero  end 
of  the  rule. 

The  lower  rule  is  a  duplicate  of  the  one  at  the  top, 
with  the  exception  that  it  has  an  extension  at  the  zero 

end,  also  a  brass-plug  insert  at  the  zero  line.  A  small 
hole  is  made  in  the  brass  plug  exactly  on  the  zero  line. 
Tbis  rule  I  use  for  setting  dividers,  compass,  trammel 

points,  etc.  The  fixed  leg  of  the  instrument  is  placed  in 
the  punch  mark  at  zero;  the  other  leg  is  opened  out  to 
the  exact  division  on  the  rule.  It  is  foolproof.  The 

common  method  is  to  place  the  fixed  leg  at  the  fir.st,  sec- 
ond or  third  division  or  inch  and  guess  at  where  you 

are  going  to  put  the  other  leg. 

By  H.  H.  Parkkk 

A  steadyrest  had  been  broken  off  as  shown  in  Fig.  1, 
leaving  only  the  dovetailed  base  and  clamp.  As  the  lathe 
was  an  old  one,  it  was  impossible  to  obtain  a  new  part; 
and  as  one  was  needed  at  once,  the  base  portion  was 
utilized  as  follows,  at  a  considerable  saving  in  pattern 
work  and  machine  work  over  that  required  in  making  a 
complete  new  rest. 

The  broken  portion  was  sawed  off,  and  then  a  cast- 
ing was  made  of  a  top  and  lower  portion  of  a  new  rest, 

\ev\  similar  to  the  old  one  except  that  the  lower  portion 
was  made  without  a  dovetailed  base.     Also,  to  simplify 

Fig. 2  The  Repaired 

S+eadyres+ 

REPAIRED  LATHE   STEADYREST 

pattern  work  and  machining,  a  hinged  cap  was  not  used; 
two  slots  in  the  cap  pennittcd  its  removal  when  the 
screws  were  loosened.  This  arrangement  made  the  pat- 

tern work  very  simple.  Both  were  one-piece  patterns 
with  one  side  flat  and  no  loose  pieces.  Shallow  slots  were 
cast  in  for  the  slides  and  dressed  up  with  a  file.  The  old 
sliding  blocks  and  adjusting  screws  were  retained. 

The  new  part  was  bolted  to  the  old  base  by  two  i/L'-in- 
bolts,  the  new  casting  being  drilled  and  tapped  for 
them,  with  the  solid  portion  of  the  bolts  extending  in  a 
little  distance,  as  shown. 
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A.CCil2,2°ate 
By  Fked  H.  Colvin 

ifflms 

The  accurate  spacing  of  shoulders  in  the  engine  lathe  is 
not  an  easy  task,  as  any  errors  are  apt  to  be  cumulative. 
The  device  shown  herewith  was  devised  in  the  Fay  & 
Bowen  shop,  Geneva,  N.  Y.,  and  has  been  found  to  work 
out  nicely  in  spacing  the  cams  for  the  Curtiss  aeroplane 

The  pin  B  in  the  arm  D  serves  to  locate  the  carriage  in  the 
proper  position,  the  indicating  ann  pivoting  at  C  and  the 
readings  being  taken  at  the  front  of  the  lathe  carriage 

at  V: The  bar  A  can  be  lifted  so  as  to  allow  the  carriage  to 
move  freely,  by  means  of  the  lever  E.  The  block  and  pins 
F  both  support  and  guide  the  spacing  bar,  but  do  not 
restrain  it  in  any  way. 

When  moving  from  one  space  to  the  next,  the  bar  A  is 
raised  by  means  of  the  lever  E,  so  as  to  clear  the  pin  B. 
The  carriage  is  then  moved  along  one  notch  and  the  bar 
again  lowered  into  position  with  the  pin  in  the  next  space. 

FIG.  1.    FRONT  VIEW  OF  SHOULDER-SPACING  LATHE FIG.  2.    REAR  VIEW  OF  LATHE,  SHOWING  SPACING  BAR 

motor  shown  in  the  lathe  in  Figs.  1  and  2.  This  camshaft 
carries  eight  cams  and  four  bearings,  as  can  be  seen,  and 
the  tolerance  is  only  0.004  in. 

The  spacing  is  done  by  the  combination  of  an  accurately 
spaced  bar  and  an  indicating  arm  with  a  20  to  1  leverage. 
The  bar  A  is  of  tool  steel  and  hardened  on  the  edge.  Then 
the  notches  are  ground  and  lapped  to  Johansson  gages. 

Then  the  carriage  is  adjusted  so  that  the  pin  B  contracts 
with  the  groove  in  the  bar,  and  in  so  doing  swings  the  arm 
D  at  the  pivot  C.  When  the  line  on  the  end  of  D  coincides 
with  the  graduations  on  the  plate  fastened  to  the  carriage 
wing,  the  carriage  has  been  moved  the  correct  amount. 
Then  the  cam,  or  bearing,  is  faced  to  the  correct  distance 
from  its  neighbor  and  the  process  is  repeated. 

uiiiiiKiiiiiiiiiiiiiiitiiitiitiiMiuiiiiiiiiiiiiiiittiiitiiiiiiiiiiiiiiiiiiiiitiiiiiiiKiiiiiiiitiiiiiM-        tfiiiiimiiiiiiiimiiiitiiiHUMniniiiiiiiiiDiiitiMitii iiiiiiiiiiiimDiiiiiiiiiiiiiU IMItllllMltllllMtlllllltlMMI 

Personals 
iitiiiiiitiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiimiiiiiiiiiiiiiiKfl 

W.  J.  McKechnie  has  been  appointed  general 
manager  of  the  American  Forging  and  Socket  Co. 

A.  W.  Foote.  president  of  the  Foote-Burt  Co., 
Cleveland,  Ohio,  has  accepted  the  presidency  of 
the  H.  A.   Lozier  Co. 

W.  P.  Anderson  has  resigned  as  general  super- 
intendent of  the  Dayton  Engineering  Laboratories 

in  order  to  become  president  of  the  newly  organ- 
ized Dayton  Screw  Co. 

George  S.  De  Laney.  formerly  general  manager 
of  the  Rivett  Lathe  and  Grinder  Co.,  Boston, 
Mass.,  has  become  associated  with  the  Taylor  & 
Fenn  Co.,  Hartford,  Conn. 

C.  H.  Saunders,  formerly  Boston  sales  manager 
of  the  Pratt  &  Wliltney  Co.,  has  accepted  a  posi- 

tion as  sales  manager  of  the  cutter  and  fixture 
department  of  the  Becker  Milling  Machine  Co., 
Hyde  Park,  Mass. 

A.  W.  Petersolin,  who  for  the  past  two  years  has 
had  charge  of  toolroom  of  the  Aurora  Automatic 
Machinery  Co.,  Aurora,  111.,  has  been  promoted 
to  the  position  of  supervisor  of  piece-rate  and 
layout   departments. 

R.  G.  Clyne.  for  the  past  seven  years  with  the 
Western  Cartridge  Co.,  East  Alton,  III.,  as  mechan- 

ical engineer,  has  resigned  to  establish  his  own 
business  in  St.  Louis,  Mo.,  in  the  design  and 
construction    of   special   machinery. 
•iiiiiiiimiiiiiiitiiitiiiiiiiiiiiiiitiiiitiiiii   iiiiiiiiiMitiiiiiiiiiiiiiiMiitiiiiiiiiiiiiiiiiiiiM &  = 
1  Business  Items  I 

iiiiiiitiiiiiiimiiiiiitiiiMic 

The  Perkins  Appliance  Co.,  Springfield,  Mass., 
has  moved  Into  a  new  plant  at  4  Birnie  Ave.,  that 
city,  where  it  will  have  double  its  former  facIU- 
tfcs  to  meet  its  rapidly  increasing  business. 

The  Leiand-Gifford  Co.,  Worcester,  Mass.,  has 
opened  an  office  at  Room  418,  Singer  Building, 
149  Broadway,  New  York  City,  in  charge  of 
Walter  F.  Henly,  formerly  with  the  Fairbanks  Co. 

f  Trade  Catalogs  j 
AiimiiHiiiiiiii   HMi   nil   mill   iiiiiitiiiiiuiiiiiiiiiit   iiMiitiiiA 

Trucks  and  Turntables.  Whiting  Foundry  Equip- 
ment Co.,  Harvey,  111.  Catalog  Xo.  124  ;  pp.  16 ; 

6x9  in. ;  illustrated. 
Tapping  Chuclc.  Braden  Manufacturing  Co., 

135  W.  Tliird  St.,  New  Yorli.  Catalog  D;  pp.  8; 
3%x6  in. ;  illustrated. 

21-rn.  Heavy-Duty  Manufacturing  Lathe.  Himoff 
Machine  Co.,  50  Church  St.,  New  York.  Circular; 
pp.  4;  9x11  in.;  illustrated. 

Auto  Sand-Cutting  Machine.  The  Sand  Mixing 
Machine  Co.,  52  Vanderbllt  Ave.,  New  York. 
Catalog ;  pp.  24 ;  7x9  in. ;  illustrated. 

Bolt  Heading  and  Rod  Heating  Furnaces — Oil 
or  Gas  Fuel.  Tate,  Jones  &  Co.,  Inc.,  Pittsburgh, 
Penn.  Circular  No.  151 ;  pp.  4  ;  8x11  In. ;  illus- 
trated. 
Tool  Dressing  Furnaces  and  Blacksmith  Forges — 

Oil  or  Gas  Fuel.  Tate,  .lones  &  Co.,  Inc.,  Pitts- 
burgh, Penn.  Circular  No.  152 ;  pp.  4  ;  8x11  in. ; 

illustrated. 
Grinding  Wheels.  Star  Corundum  Wheel  Co., 

Detroit,  Mich.  Catalog  No.  9 ;  pp.  100  ;  6x9  in. ; 
Illustrated.  With  this  there  Is  also  a  supplement 
on  "Safety  Code  for  the  Use  and  Care  of  Abrasive 

Wheels." 
Rotary  Oil  Pumps.  The  Goulds  Slanufacturlng 

Co.,  Seneca  Falls,  N.  Y".  Bulletin  No.  113;  pp. 16 ;  8x10  in.  This  contains  illustrations  showing 
pumps  feeding  compounds  and  oils  to  metal  work- 

ing machines. 
iiiiiiiiiiiiiiiii iiiiiiiKiiiiiiiiiiiiii   iiiiiimuiiu 

Catalogs  Wanted 
miiiiitiiitiiiiiiiiiiiiiiiii iiiiiiiiiMiiiitiiiiiiiiiiiiiDiiiiiiiiiiiiiiiiiiiiiiitiiiiitu: 

John  Alderdice  &  Co.,  Ltd..  Warrnambool,  Vic- 
toria, Australia,  would  like  to  receive  from  manu- 

facturers latest  catalogs,  accompanied  whenever 
possible  by  full  price  lists  f.o.b.  New  York.  Their 
main  departments  include  valve  and  cock  depart- 

ment, pump  department,  general  engineering,  brass 
foundry.  Iron  foundry. 

Forthcoming  Meetings     j 
rillllMltllllllMlllllttlltllllllllllltllDllllltllllimiKIIIIMIMIIIIIMIIIIIIIIHIMIIMIMIHtlimn 

American  Society  of  Mechanical  Engineers. 
Annual  meeting,  Dec.  5-8,  Engineering  Building, 
New  York  City.  Calvin  W.  Rice,  secretary,  29 
West  39th  St.,  New  York  City. 

American  Society  of  Mechanical  Engineers. 

Monthly  meeting,  first  Tuesday.  Calvin  W'.  Rice, secretary,  29  West  39th  St..  New  York  City. 
Boston  Branch  National  Metal  Trades  Associa- 

tion. Monthly  meeting  on  first  Wednesday  of 
each  month.  Young's  Hotel.  W.  W.  Poole,  secre- tary, 40  Central  St..  Boston,  Mass. 

Providence  Association  of  Mechanical  En^- 
neers.  Monthly  meeting,  fourth  Wednesday  of 
each  month.  J.  A.  Brooks,  secretary.  Brown  Unl- 
verslt}'.  Providence,  R.  I. 

New  England  Foundrymen's  Association.  Reg- ular meeting,  second  Wednesday  of  each  month. 
Exchange  Club,  Boston.  Mass.  Fred  F.  Stockwell, 
205  Broadway,  Cambridgeport,  Mass. 

Engineers'  Society  of  Western  Pennsylvania. 
Monthly  meeting,  third  Tuesday ;  section  meeting, 
first  Tuesday.  Elmer  K.  Hiles,  secretary,  OUtbt 
Building,  Pittsburgh,  Penn. 
Rochester  Society  of  Technical  Draftsmen. 

Monthly  meeting,  last  Thursday.  O.  L.  Angevine, 
Jr..  secretary,  857  Genesee  St.,  Rochester,  N.  Y. 

Superintendents'  and  Foremen's  Club  of  Cleve- land. Monthly  meeting,  third  Saturday.  Philip 
Frankel,  secretary,  310  New  England  Building, Cleveland,  Ohio. 

Western  Society  of  Engineers,  Chicago,  HI. 
Regular  meeting,  first  Wednesday  evening  of  each 
month,  excepting  July  and  August.  J.  H.  Warder, 
secretary,  1785  MonadnocK  Block.  Chicago,  III. 

Philadelphia  Foundrymen's  Association.  Meet- 
ings first  Wednesday  of  each  month.  Manufac- 

turers' Club.  Philadelphia.  Penn.  Howard  Evans. 
secretary.  Pier   45  North,   Philadelphia,  Penn. 

Technical  League  of  America.  Regular  meet- ing, second  Friday  of  each  month. 
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Plamitls  ©f 
By  Hugh  M.  Whakton 

Arimis    C©c 

SYNOPSIS — The  largest  concern  for  rifle  manu- 
facture in  the  United  States  is  the  Remington 

A  rms  Co.,  operating  two  plants  having  a  combined 
capacity  of  S,000  guns  per  day.  To  meet  the  war 

orders  now  being  filled,  factory  buildings  contain- 
ing more  than  2,000,000  sq.ft.  of  floor  area  have 

been  completed  tvithin  a  year.  This  article  takes 
up  the  general  construction  features  of  both  plants 
and  is  devoted  to  a  discussion  of  the  type  of  build- 

ing adopted,  the  ivalls,  floors,  supports  for  over- 
head fixtures,  provisions  for  fire  protection,   etc. 

Tlie  first  "Rcniingtoii"  giui  was  iiiaik'  in  1816  in  a 
little  country  blacksmith  shop  about  two  miles  from  the 
village  of  Ilion  in  the  central  part  of  New  York  State. 
The  Remington  Arms  Co.  of  today  has  two  large  plants, 

supervision  these  plants  were  developed  by  the  writer 
and  his  associates,  but  after  they  were  completed  it 
was  decided  to  postpone  building  the  new  plant  until 
later.  The  plans  were  accordingly  laid  away  until  the 
autumn  of  1914,  when  European  orders  for  military 
rifles  began  to  arrive  in  such  volume  that  they  could  no 
longer  be  handled  by  the  old  Ilion  works. 

Under  these  new  conditions,  with  such  large  orders  on 
hand,  the  work  at  Ilion  could  not  be  interrupted,,  and  the 
idea  of  moving  to  Bridgeport  had  to  be  abandoned.  The 
only  thing  that  could  be  done  was  to  enlarge  the  Ilion 
works  by  adding  new  buildings  and  by  replacing  some 
of  those  that  had  become  obsolete  by  larger  ones  better 
adapted  to  the  work.  The  old  Bridgeport  plans  of  1909 
were  resurrected,  modified  to  suit  the  conditions  at  Ilion 
and  to  meet  the  requirements  of  the  New  York  State 
labor  laws,  and  the  reconstruction  of  the  Ilion  works 

FIG.  1.    ILION  WORKS  OF  THE  REMINGTON  ARMS  U.  M.  C.  CO.  AS  THEY  WILL  BE  WHEN  ENTIRELY  RECONSTRUCTED 

one  at  Ilion  and  one  at  Bridgeport,  Conn.,  equipped  to 
manufacture  8,000  guns  every  day. 

Although  the  development  of  this  industry  through  a 
whole  century  would  be  an  interesting  story  in  itself,  it 

is  enough  for  the  purpose  of  this  ai'ticle  to  say  that  by 
1900  the  works  at  Ilion  had  grown  into  a  collection  of 
buildings  of  different  types  and  varying  floor  levels, 
erected  from  time  to  time  to  meet  the  immediate  needs 

iif  the  hour,  and  no  longer  well  adapted  as  a  whole  to 
the  requirements  of  modern  manufacturing. 

In  1909  it  was  thought  worth  while  to  consider  re- 
placing this  old  plant  by  a  new  one  to  be  built  at  Bridge- 

port, adjacent  to  the  works  of  the  Union  !\letallic  Car- 
tridge Co.,  an  allied  company  under  the  same  ownership, 

and  Charles  C.  Tyler,  then  works  manager  of  the  Rem- 
ington Arms  Co.,  and  now  vice-president  of  the  Reming- 

ton Arms  Union  Metallic  Cartridge  Co.,  undertook  to 

have  the  necessary  plans  prepared.     Under  Mr.  Tyler's 

was  begun  without  further  delay.  Soon  after  this  work 
was  fairly  under  way,  the  building  of  an  entirely  new 
works  at  Bridgeport  was  started,  using  the  same  orig- 

inal plans  with  some  further  minor  alterations. 
The  purpose  of  this  article  is  to  give  a  general  idea 

of  the  character  of  both   these  new  works. 

A  study  of  the  operations  in  the  maufacture  of  fire- 
arms shows  that,  insofar  as  they  affect  the  character 

of  the  buildings  and  the  general  design  of  the  whole 
plant,  they  may  be  divided  roughly  into  two  general 

groups. 
The  first  includes  such  operations  as  drop-forging, 

barrel  rolling  and  heat  treating.  On  account  of  the  rela- 

tively high  temperature  due  to  the  presence  of  a  lar  "e 
number  of  heating  furnaces,  these  operations  should  pre- 

ferably be  housed  in  one-story,  noncombustible  buildings, 
with  all  the  natural  ventilation  that  it  is  po.ssible  to  get. 
Drop  hammers,  of  course,  must  be  placed  on  solid  ground. 
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The  second  group  includes  machining  small  steel  parts, 

woodworking  operations  on  stocks,  assembling  and  in- 
spection. As  there  are  no  bulky  pieces  of  material  and 

no  great  weights  requiring  special  handling  equipment, 

the  multiple-story  loft  building  is  the  type  most  suitable 

main  building  units  placed  side  by  side  in  a  row,  with 

equal  spacing  between  them  and  joined  together  ia  the 
middle  by  connecting  wings  in  which  are  placed  the 
stairways,  elevators,  lavatories  and  other  service  equip- 

ment.   This  is  probably  the  most  flexible  plan  that  can 

FIG.  2.    BRIDGEPORT  WORKS  OP  THE  REMINGTON  ARMS  UNION  METALLIC  CARTRIDGE  CO.— SPRING  OF  1916 

for  these  operations  except,  perhaps,  in  the  case  of  a  very 

small  plant,  for  which  a  single-story  building  with  saw- 
tooth roof  would  be  quite  satisfactory.  As  the  greater 

proportion,  by  far,  of  the  total  floor  space  is  required 
for  this  second  group  of  operations,  this  group  deter- 

mines largely  the  general  design  of  the  plant. 
The  general  plan  adopted  for  the  Kemington  works 

is  a  sectional  one  built  up  of  a  number  of  multiple-story 

be  devised  for  a  manufacturing  plant.  Any  desired  num- 
ber of  units  can  be  built  at  the  start,  and  future  growth 

is  provided  for  by  the  addition  of  more  units  without 
disturbing  the  general  plan  or  without  interrupting  manu- 

facturing operations.  It  is  also  more  compact  than  any 
other  arrangement  of  separate  buildings,  the  distance 
between  any  two  remote  ]ioints  being  a  minimum  for  the 

transportation  of  material.     At  the  same  time  it  pro- 

FIG.S.    4   AND   5.    PLAN  AND  CROSS-SECTION   OF   A  TYPICAL  UNIT  BUILDING 
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vides  a  relatively  large  proportion  of  wall  surface  to  floor 
surface,  which  meaus  that  no  point  on  any  floor  need 
be  remote  from  a  window. 

Eig.  1  shows  the  Ilion  plant  as  it  is  today,  and  Fig.  2 
a  general  view  of  the  Bridgeport  works.    The  photograph 

reduce  this  dimension  to  64  ft.  The  plan  of  a  Bridge- 
port unit  is  exactly  like  the  one  shown,  except  that  the 

80-ft.  spacing  was  maintained. 
As  the  floors  of  the  new  building  are  intended  only 

for  manufacturing  operations  they  are  kept  entirely  clear 

FIG.   3.    CLEAR  FLOOR  SPACE   IS  MADE  POSSIBLE  BY 
DOUBLE  ROW  OF  COLUMNS 

for  Fig.  1  was  taken  from  a  wash  drawing  and  is  open 
to  the  usual  objections  to  such  a  view.  The  floor  area 
of  the  Ilion  plant  in  new  construction  is  060,000  sq.ft., 
in  old  construction  temporarily  left  standing  150,000  sq. 

FIG  6. VIEW  ALONG  CEILING  PANEL  OF  A  MAIN 
BUILDING 

FIG.   7.    VIEW  IN  BARREL-DRILLING  DEPARTMENT 

ft.,    while   that   of   the   Bridcrepnrt   works    is    1,500,000 
sq.ft. 

The  plan  of  one  unit  adopted  for  Ilion  is  shown  in 
Pig.  4.  Each  main  buildinff  is  60  ft.  wide  and  273  ft. 
long,  and  each  connecting  building  48  ft.  wide  and  64 
ft.  long.  In  the  original  plans  the  spacing  between  main 
buildings  was  made  80  ft.  in  order  to  allow  as  much 

light  as  possible  to  reach  the  windows  of  the  first  story, 
but  the  ground  available  at  Ilion  made  it  necessary  to 

of  everything  except  the  necessary  building  columns  and 
an  emergency  stairway,  or  fire  escape  at  each  end.  The 
connecting  building,  or  wing,  is  used  for  all  service  equip- 

ment such  as  main  stairs,  elevators,  coatrooms,  restrooms 
for  women,  washrooms  and  toilets,  and 
in  some  cases  these  wings  are  used  for 
the  inspection  and  temporary  storage 

of  parts.  Each  unit,  therefore,  is  prac- 
tically a  complete  factory  in  itself. 

The  width  of  the  main  building  was 
fixed  at  60  ft.  because  this  seems  to  be 

about  the  maximum  at  which  sat- 

isfactory daylight  can  be  obtained  with- 
out excessive  story  height.  With 

this  width  of  building  interior  col- 
umns are  needed  to  support  the  floors 

and,  as  it  was  considered  highly  de- 
sirable to  keep  the  manufacturing  floors 

free  from  obstructions  of  any  kind  that 
would  interfere  with  the  orderly  ar- 

rangement of  machines,  a  departure 
was  made  from  the  usual  practice 
of  spacing  interior  columns  equally 
across  the  floor.  By  placing  them  in 
two  rows  near  the  middle  a  clear  and 

unobstructed  manufacturing  floor  was 
obtained  along  each  side  of  the  build- 

ing, about  26  ft.  wide  and  tlie  full 
length  of  the  building,  leaving  a  central 
passage  with  a  clear  width  of  7  ft. 

between  the  columns  for  the  movement  of  employees  and 
for  the  transportation  of  material!?. 

Anyone  who  has  attempted  to  arrange  a  large  number 
of  machines  to  the  best  advantage  in  a  shop  of  this  kind 
will  appreciate  the  value  of  the  clear  floor  space  shown 
in  Fig.  3.  The  double  row  of  columns  defines  physically 
the  main  passage  and  helps  to  prevent  the  encroachment 
of  machinery  and  piles  of  material  that  seem  to  be  natural 
results  in  manufacturing. 
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In  the  main  buildings  the  columns  are  spaced  16  ft. 

apart  in  the  direction  of  the  long  axis  of  the  building. 

Tliis  spacing  is  maintained  througliout  all  the  l)uildings 

very  strictly  in  order  to  obtain  intcrchangeability  of  the 

loose  beams  that  support  tlie  shafting  and  which  are  illus- 
trated further  on.  In  the  connecting  wings  columns 

are  not  the  serious  obstruction  they 
would  be  on  the  manufacturing 

floors;  therefore,  in  these  wings  the 
spacing  is  16  ft.  in  both  directions. 
In  developing  the  details  from  the 
general  plan  the  problem  was  not 
treated  as  one  of  building  construction 
alone,  the  buildings  being  looked  upon 

as  an  important  part  of  tlie  man- 
ufacturing equipment  which  sliould  be 

properly  designed  for  the  manufactur- 
ing operations  and  machinery  to  be 

housed  in  them.  Wooden  floors  were 

preferred  because  no  other  floor  affords 
the  same  facility  for  fastening  down 

machine  tools.  The  live  loading  as- 
sumed is  probably  higher  than  usual, 

but  it  allows  for  the  possibility  of  oc- 
casional concentrated  loads  due  to  piling 

up  material  and  parts.  Floors  were 

to  be  as  stiff  as  possible,  to  insure  free- 
dom from  vibration  due  to  machinery, 

and  yet,  at  the  same  time,  in  order  to 
provide  for  the  arrangement  used  for 
supporting  shafting,  no  intermediate 
beams  between  the  main  floor  girders 
nor  any  longitudinal  beams  or  girders  could  be  permitted. 
A  laminated  wooden  floor  proljably  fulfills  these  conditions 

better  than  any  other  type.  All  machine-shop  floors  are 
designed  to  support  a  live  load  of  175  lb.  per  sq.ft.  Steel 
frames  support  tlie  side  walls  as  well  as  the  roof  and  floors. 
With  the  assumed  floor  loads  and  the  given  length 

of  span  (26  ft.)  steel  floor  girders  would  have  been 
necessary  anyway,  but,  aside  from  this,  the  use  of  wall 
cokmins  allows  the  window  areas  to  be  made  nuich  larger 
than  if  the  floors  were  supported  by  the  walls.  In  this 

case  it  was  important  to  get  as  much  daylight  as  pos- 
sible. The  actual  glass  area  of  the  windows  is  nearly 

60  per  cent,  of  the  wall  area.  All  windows  have  steel 
sash,  and  the  walls  are  built  of  brick,  but,  as  they  have 

wooden  floors,  the  buildings  are  not  fireproof.  Wall  col- 
umns are  fireproofed  by  being  inclosed  in  the  brickwork, 

and  interior  columns  are  fireproofed  with  concrete.  The 
steel  floor  girders,  however,  are  exposed  as  any  covering 
would  have  prevented  the  use  of  the  arrangement  for 

supporting  the  overhead  shafting  which  is  illustrated  fur- 
ther on.  Other  conditions  being  equal,  a  manufacturing 

building"  that  is  wholly  fireproof  is  to  be  preferred  to  one 
that  is  not,  but,  in  the  case  of  a  machine  shop  in  which 

the  processes  involve  no  fire  risk  and  the  materials  han- 
dled are  not  cor  bustible,  an  absolutely  fireproof  building 

is  not  so  important  as  one  so  designed  that  machinery 
and  shafting  can  be  set  up  anywhere  on  the  floor  or  moved 

from  place  to  place  quickly,  easily  and  at  a  minimum  ex- 
pense. In  this  respect  the  construction  adopted  appears 

to  be  superior  to  any  type  of  fireproof  construction  that 

has  y°t  been  developed.  In  order  to  provide  sufficiently 
high  windows  to  light  the  floors  properly  the  story  height 
in   .ill  buildings  throughout  both  works  is  14  ft.  3  in. 

Floor  levels  arc  also  the  same  for  all  buildings  of  each 

plant.  At  Ilion  the  contour  of  the  ground  was  such  that 
tills  provision  involved  an  increa.se  in  the  cost  of  con- 

struction in  some  cases,  but  as  several  of  the  buildings 
are  connected  by  bridges  at  more  than  one  floor  and  as 
electric  trucks  are  used  for  transportation  throughout  the 

PIG.    8.    VIEW   IN  MILLING   DEPARTMENT 

plant,  it  was  felt  that  variations  in  floor  levels  should  be avoided. 

The  cross-section  of  one  of  the  main  units  at  Ilion 

is  shown  in  Fig.  5.  At  Bridgeport  they  are  one  story 

higher.  The  original  design  was  for  five-story  buildings, 
liut  as  they  have  wooden  floors,  the  design  for  Ilion  had 
to  be  altered  to  meet  the  requirements  of  the  State  of 

New  York,  which  does  not  allow  the  erection  of  fac- 
tory buildings  more  than  four  stories  high  unless  they 

are  fireproof.  The  original  design  also  showed  a  tunnel, 
or  subway,  for  pipes  and  cables,  under  the  first  floor 
between  the  two  rows  of  interior  columns,  high  enough 
to  walk  through  and  extending  the  whole  length  of  the 
building.  With  no  pipes  of  any  kind  buried  under  the 
floors,  the  expense  and  inconvenience  of  taking  up  floors 
in  order  to  get  at  pipes  are  eliminated.  The  slope  of  the 
ground  at  the  site  originally  cho.sen  was  such  that  this 
tunnel  involved  very  little  additional  cost,  as  it  was  nec- 

essary to  provide  a  basement  under  one  end  of  most  of  the 
buildings  anyway.  A  cross  basement  imder  the  service 
wings  gave  easy  access  to  all  these  pijie  subways. 

In  the  modified  design  for  Ilion  these  subways  were 
omitted  on  account  of  their  cost.  In  the  Bridgeport  de- 

sign they  are  placed  under  the  connecting  wings  but  not 
under  the  main  buildings. 

As  already  stated  all  floors  are  of  wood.  Ground  floors 
are  of  3-in.  yellow  pine  or  hemlock  laicj  on  tar  concrete 

having  a  top  surface  of  tar  and  sand.  The  wearing  sur- 
face is  IVs-in.  maple.  Upper  floors  are  built  up  of  2x8- 

in.  long-leaf  yellow-pine  joists  on  edge  nailed  solidly 
together.  Two  layers  of  tarred  felt  are  laid  over  these 

and  protected  by  an  intermediate  floor  of  %-in.  pine 
over  which  is  laid  the  wearing  surface  of  1%-in-  maple. 
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Main  floor  girders  occur  only  at  the  columns  and  are 
16  ft.  apart.  There  are  no  intermediate  nor  longitudinal 
beams.  Latticed  struts  tie  the  interior  columns  together 
in  the  direction  of  the  long  axis  of  the  building,  but,  as 
the  top  flanges  of  these  are  kept  at  least  6  in.  below  the 
under  side  of  the  floor  above,  the  ceiling  panels  included 

All  main  pipes  and  conduits  are  carried  overhead 
through  the  central  passageways,  the  branches  being  taken 
ofl:  between  girders  and  carried  across  the  under  side  of 
the  floor  either  over  or  through  the  latticed  struts.  In 
order  to  avoid  any  possibility  of  interference  with  over- 

head shafting  all  transverse  pipes  are  kept  at  least  9  in. 

FIGS.   9  AND  10.    CEILING  CONSTRUCTION  FOR  LINESHAFT  AND   COUNTERSHAFT   SUPPORTS 

above  the  bottom  flanges  of  the  floor  girders.  The  photo- 
graph. Fig.  6,  was  taken  looking  directly  across  the 

building  along  the  ceiling  and  through  one  of  the  longi- 
tudinal struts. 

Floor  girders  are  built  up  of  a  plate  and  four  angles. 

Aside  from  any  question  of  economy  of  material  a  fabri- 
cated girder  was  preferred  to  a  plain  rolled  section  be- 

cause of  the  greater  facility  afl'orded  by  its  flat  flanges 
for  supporting  and  attaching  the  I-beams  from  which 
the  shafting  is  hung.  All  lineshafts  and  countershafts 
and  all  overhead  electric  motors  are  hung  from  the  imder 
side  of  6-in.  I-beams  the  ends  of  which  rest  upon  the 
bottom  flanges  of  these  girders.  A  plain  rolled  section, 
with  its  sloping  flanges,  would  not  provide  the  flat  seat 
that  is  necessary.  In  the  interior  views  of  two  depart- 

ments, Figs.  7  and  8,  these  beams  can  be  seen  in  posi- 
tion. The  other  views,  Figs.  9  and  10,  were  taken  espe- 

cially to  illustrate  these  construction  details. 

The  I-l)eams  are  usually  set  in  pairs,  held  together 
and  properly  spaced  by  cast-iron  top  and  bottom  plates 
that  are  clamped  to  the  beams  by  long  machine  bolts 
extending  through  both  plates.  These  clamp  plates  are 
about  4  in.  wide  and  long  enough  to  give  the  desired 
spacing  to  a  pair  of  beams  and,  as  there  are  no  holes 
to  be  drilled,  they  may  be  clamped  on  the  beams  wher- 

ever necessary.  Tlie  ends  of  the  beams  are  similarly 
clamped  to  the  flanges  of  the  floor  girders  by  means  of 
bolts  and  special  cast-iron  clamps.     Shaft  hangers  are 

FIG.  11.  CONCRETE  BALCONY  FOR  FIRE  ESCAPE 

between  the  nuiin  floor  girders  are  flat  and  unl)roken  from 
side  wall  to  side  wall  of  the  building.  These  large  ceiling 
areas,  unbroken  by  beams,  allow  an  economical  and  most 
effective  spacing  of  sprinkler  heads  and  insure  an  unob- 
-tructed  flow  of  water  from  them  in  case  of  fire.  They 
also  afi'ord  the  greatest  facility  for  extending  electric  con- duits and  other  small  pipes  across  the  under  side  of  the 
floor. 
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fastened  by  bolts  through  the  bottom  plates.  Motors  are 
inverted  and  their  bases  are  bolted  up  in  the  same  way  as 
the  shaft  hangers.  ̂ Vhen  motors  or  starting  switches  are 
attached  to  the  building  columns  no  holes  are  drilled  in 
the  columns,  but  the  apparatus  is  held  by  bands  clamped 
around  the  columns. 

The  main  idea  in  this  whole  scheme  is  to  avoid  drilling 
holes  in  the  steel  framework  of  the  building  and  to  be 
able  to  set  up  shafting  with  the  least  amount  of  labor, 
or  to  change  the  location  of  machinery  quickly  and 
cheaply.  The  arrangement  used  is  probably  as  flexible 

as  any  that  could  be  devised.  Practically  all  spacing  be- 
tween floor  girders  is  iiniform  throughout  (16  ft.)  so 

that  the  I-beams  can  all  be  cut  to  one  length  and  can  be 
used  anywhere  in  any  building.  All  clamps  are  inter- 

changeable and  are  simply  loose  cast-iron  pieces  bolted 
up  with  ordinary  machine  bolts.  Story  heights  are  ex- 

actly the  same  in  all  buildings,  as  is  also  the  distance 
from  each  floor  to  the  lower  flange  of  the  floor  girders, 
so  that  when  machines  are  moved  from  one  department 

to  another  the  length  of  the  belt  from  machine  to  counter- 
shaft remains  unchanged. 

The  photograph,  Fig.  11,  shows  the  detail  of  the  end  of 
one  of  the  Ilion  units  with  the  balconies  and  doors  leading 
to  the  fire  escape.  These  inclosed  stairway  wells,  or  fire 
escapes,  at  the  end  of  each  unit  provide  a  means  of  exit 
in  an  emergency  in  case  the  main  service  stair  cannot 
be  reached  or  cannot  be  used.  This  well  is  inclosed  by 
a  brick  fire  wall  through  which  there  are  no  openings 
inside  the  building,  the  only  access  to  the  stairway 
being  by  means  of  the  door  at  each  end  of  the  central 
passage  on  each  of  the  upper  floors.  This  door  opens  onto 
a  concrete  balcony,  and  from  the  balcony  another  door 
opens  into  the  stairway  well. 

At  Bridgeport  no  doors  were  provided  for  the  opening 
leading  from  the  balcony  into  the  stairway.  As  these 
stairs  are  not  intended  for  regular  use  the  door  latches 
are  arranged  to  open  only  from  one  side,  to  allow  anyone 
to  pass  freely  out  of  the  building,  but  not  to  pass  in. 

aim    Hloiaollualtia 

By  Frank  A.  Stanley 

The  special  tools  used  and  some  operations  performed 
with  them  on  medium-  and  small-sized  work  in  the  shops 
of  the  Honolulu  Iron  Works  Co.  are  shown  by  the  ac- 

companying illustrations.  These  parts  are  all  members 
of  cane-crushing  mills  or  of  other  equipment  required  by 

sugar  plantations. 
Figs.  1  and  2  represent  two  views  of  a  special  double- 

ended  facing  machine  constructed  by  this  company  for 
operations  on  a  number  of  castings  of  circular  outline 
and  of  such  proportions  that  they  cannot  be  readily 
handled  on  the  faceplate  of  a  lathe  or  on  the  platen  of 
a  planer.  This  machine  consists  primarily  of  a  big  lathe 
head  and  spindle,  on  the  nose  of  which  is  mounted  a 

faceplate  with  a  swinging  capacity  of  about  6  ft.  in  diam- 
eter, while  an  auxiliary  plate  is  attached  to  the  tail  end 

of  the  spindle.  The  headstock  is  mounted  on  a  big  floor 

plate  provided  at  each  end  with  large  T-slots  and  carry- 
ing at  each  end  a  heavy  angle  plate  for  holding  the  work. 

These  angle  irons  have  a  height  of  four  or  five  feet  and  are 
adjustable  along  the  slotted  ba.se  plate  by  a  handwheel 
and  screw,  as  clearly  represented  in  the  illustrations.  The 

angle  irons,  or  work-holding  fixtures,  are  provided  with 
numerous  slots  in  their  bases  to  receive  the  holding  straps 
and  clamps  for  the  various  jobs  that  they  are  required 
to  handle.  The  parts  that  are  customarily  machined  here 
are  readily  secured  in  upright  position  to  the  vertical 
face  of  the  fixture. 

The  cutting  tools  for  facing  the  work  are  carried  in 
holders  in  slots  in  the  faceplates.  These  tool  holders 
serve  as  slides,  which  are  fed  regularly  in  or  out  by 
radially  located  screws  automatically  operated  by  a  star 
feed  at  the  end  of  each  screw,  the  star  wheel  striking  a 
contact  stud  screwed  in  a  bracket  projecting  from  the 
front  end  of  the  headstock  quite  near  to  the  base  plate. 

FIG.    1.    A   SPECIAL   FACING   MACHINE 
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FIG. FACING  HEAD  AND  TOOLS 

A  series  of  these  cutter  heads  may  be  seen  on  the  face- 
jjlate,  Fig.  2.  This  view  also  shows  the  star  feeding  ar- 

rangement. Tliere  are  eight  slots  in  the  faceplate  and, 
therefore,  eight  tool  slides.  Each  tool  holder  carries  sev- 
eral  cutting  tools.  The  tool  slides  may  be  so  adjusted  as 
to  give  any  desired  rate  of  advance  one  ahead  of  the  other 
in  feeding  across  the  work,  so  that  a  very  toarse  rate  of 
feed  may  be  adopted  and  yet  each  tool  have  only  a  normal 
feeding  advance  for  eacli  movement  of  the  star  feeding 
attachment. 

The  construction  of  the  vertical  fixture,  or  work  table, 

enables  the  casting  to  be  held  without  liability  of  spring- 
ing, and  the  work  is  readily  fed  forward  toward  the  spin- 

dle to  bring  it  to  the  desired  thickness  by  the  handwheel 
and  screw  at  the  rear  of  the  angle  iron. 
When  the  castings  have  a  numljer  of  bosses  or  other 

irregularly  disposed  surfaces  to  be  faced,  the  different 
tool  slides  may  be  set  so  that  a  number  of  these  surfaces 
are  operated  upon  simultaneously,  thus  reducing  corre- 

spondingly the  amount  of  time  required  to  pass  over  the 
work. 

The  machine  is  driven  electrically,  and  the  controlling 
apparatus  is  clearly  shown  at  the  front  of  the  spindle  of 
the  head. 

Special  Pl-^tes  for  Boring  Mill 

For  certain  boring-mill  jobs,  to  facilitate  holding  the 
work  properly  some  of  the  boring-mill  equipment  is  pro- 

vided with  special  plates  for  the  regular  table.  One  of 
these  is  sho^vn  on  a  machine  in  Fig.  3.  This  plate  is 
provided  with  radial  slots  to  receive  chuck  jaws  and  is 
used  for  a  variety  of  castings  that  would  not  conveniently 
rest  on  the  smaller  regular  table.  These  plates  are  easily 
placed  and  removed. 

This  view  illustrates  a  cylindrical  head  secured  in 
chuck  jaws,  while  the  inner  face  is  surfaced  liy  tlie  right- 
hand  tool  of  the  machine.  It  will  be  noticed  that  directly 
over  the  center  of  the  table  a  jib-crane  arm  may  be 
swung  with  its  trolley  and  lioist  for  liandling  work  on  the 
talile.  Similar  crane  facilities  are  provided  for  the  otlier 
boring  machines  in  tliis  department. 

FIG.  3.    SUGAR-MILL  JOB  ON  BORING  MILL 

for  Hsiinidllflinig  ILsj.ir'ge  Dra'wisa^s 
By  M.  Favor 

In  the  making  of  layouts  an  occasion  often  arises  where 
it  is  desirable  to  use  a  sheet  of  paper  which  is  longer  than 
the  board.  This  would  prove  rather  an  awkward  task 

were  the  board  handled  in  the  usual  manner,  but  by  ar- 

ARRANGEMENT   OF   DEVICP'    ON   DRAWING    BOARD 

ranging  the  board  as  shown  in  the  illustration  a  sheet 
of  fiat  paper  of  any  length  may  be  used. 

The  arrangement  consists  of  a  strip  of  wood,  or  steel, 
A  screwed  in  the  edge  of  the  board.  The  blocks  B  are 
placed  l)etwccn  the  strip  and  the  edge  so  a.s  to  leave  a 
space  through  which  the  paper  may  be  passed. 

This  scheme  permits  the  paper  to  be  run  through  the 
slot  and  over  the  board,  ajid  allows  the  roll  to  rest  on  the 
table.  As  the  T-square  slides  against  the  strip  there  is 
no  tendency  to  crease  the  paper,  which  can  be  large  enough 

to  permit  making  a  drawing  of  any  length. 
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Metliods  FoMo'wedl  iim  s\  Trad* 
Ed^cg\il5oin\  Slhiop 

By  Egbert  Mawson 

SYNOPSIS — On  this  and  I  lie  accompanying  data 

page  are  shown  special  small  tools,  jigs  and  fix- 
tures used  in  a  state  trade-education  shop.  The 

tools  are  somewhat  simple  in  nature,  as  the  pro- 
duction required  is  not  large.  The  intention  seems 

to  have  been  to  instruct  the  students  in  making 
tools  to  produce  parts  interchangeably.  The  jig 

and  fixttire  data  pages  appearing  in  the  "American 
Alacliinist"  for  the  past  two  years  were  u.'^ed  by 
the  students  as  the  basis  of  selection  for  design 
and  construction. 

In  a  previous  article  were  shown  some  of  the  jigs  de- 
signed and  built  by  students  in  a  state  trade-education 

shop,  Bridgeport,  Conn.  In  this  jig  and  fixture  data 
page  are  shown  other  similar  tools  made  by  the  students. 
Such  tools  make  clear  to  the  boys  the  advantages  of  jigs 
and  fixtures  in  obtaining  interchangeable  results.  A  care- 

ful reading  of  the  jig  and  fixture  pages  shown  in  the 
American  Machinist  will  help  any  shop,  either  large  or 
small,  in  designing  similar  small  tools. 

The  jig  used  in  boring  the  cover  plate  for  a  grinder 
is  one  of  the  simpler  plate  tools.  The  casting  is  dropped 
onto  the  jig  and  held  in  position  with  two  straps.  The 
tool,  though  simple  in  construction,  is  proving  efficient  in 

service.  A  milling  fixtiire  is  shown,  which  is  an  aid 

in  machining  the  base  of  the  lower  half  of  the  steady- 
rest.  The  casting,  which  is  of  a  peculiar  shape,  is  held 
rigidly,  and  the  operation  is  sucwssfully  performed.  The 
jig  used  in  drilling  the  saddle  is  also  of  simple  design. 
A  method  of  locating  the  apron,  Fig.  7,  for  both 

drilling  and  reaming,  is  worthy  of  note.  Setscrews  on 
the  side  of  the  jig  are  used  to  force  the  rough  casting 
against  pads.  To  hold  the  work  securely  during  the 
drilling  and  reaming  operations  three  straps  are  used. 
The  jig  cover  is  located  on  the  jig  base  by  two  dowels  and 
is  then  placed  over  the  casting.  To  hold  the  cover  in 
position  two  swinging  bolts  are  used. 

For  the  purpose  of  in.suring  interchangeability  by  simple 
means  the  tools  shown  appear  to  have  been  well  selected. 

FIG.8 

F16.4 
FIG.6 

JIGS  AND  FIXTURES  DESIGNED  AND  BUILT  BY   STUDENTS  IN  A  TRADE-SCHOOL  SHOP,  WITH 
WORK   SHOWN   IN  POSITION 

FIGS.    2    AND    2-A 
Operation — Boring  cover  plate  for  grinder.  Tlie  rough 

casting  is  rtropped  onto  the  jig,  being  located  by  its  contour. 
Two  straps  are  then  tightened  on  the  piece  to  hold  it  se- 
curely. 

Holes  Machined — One  114-in.  bored  5%  in.  long,  and  one 
1-in.  bored  3%  in.  long. 

FIGS.    4    AND    4-A 
Operation — Milling  lower  half  of  steadyrest.  Fig.  3.  The 

casting  is  located  on  two  adjustable  screws  and  held  against 
the  vertical  wall  of  the  fixture  with  an  open  washer  and  nut. 

Surface  Machined — Base  of  casting,  using  a  2.135-in.  diam- 
eter   cutter    and    a    1.810-in.    diameter    90-deg.    angular    cutter 

operating  at  103  r.p.m.  with  a  feed  of  0.032  in.  per  revolution. 
FIGS.    6    AND    6-A 

Operation — Drilling  saddle  and  lower  slide,  Fig.  5.  The 
castings  are  located  against  a  hardened-steel  stop  plate,  and 
a  long  strap  holds  them  in  position. 

Holes  Machined — One  1§ -in.  drilled  1%  in.  long.  The  hole 
is  then  tapped  with  %-in.  16  threads  for  a  distance  of  U  In. 
The  slip  bushing  is  placed  in  the  fixed  bushing  of  the  jig,  and 
the  feed  sciew  in  the  lower  slide  is  drilled  to  suit  a  ̂ 4-in. 
10  per  inch  square  thread.  The  nut  is  then  tapped  as  a 
separate   operation. 

FIGS.    8    AND    8-A 
Operation — Drilling  and  reaming  apron.  Fig.  7.  The  rough 

casting  is  located  against  pads.  l>eing  forced  against  them 
by  setscrews  on  the  side  of  the  Jig.  Three  straps  tightened  on 
the  casting  hold  it  securely.  The  jig  cover  is  placed  over  the 
casting,  being  located  on  the  jig  base  by  two  dowels.  Two 
swinging  bolts  hold  the  cover  in  position  and  permit  rapid 
fastening  and  unfastening.  The  cover  plate  for  the  Jig  is 
shown   separately  in  Fig.   ̂ -A. 

Holes  Machined^Two  %-in.  and  one  {f-in.  spot  drilled  .ind 
reamed;  two  %-in.,  two   U-in.  and  three  IJ-in.  drilled. 
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By  C.  F.  Scribner 

In  taking  tip  efficiency  work  of  a  practical  nature  in 

a  plant  engaged  in  the  production  of  a  line  of  medium 

and  heavy  machinery  I  was  forcibly  struck  with  the  ex- 
pensive types  of  milling  cutters  used  for  many  of  the 

operations.  It  was  no  uncommon  occurrence  to  observe 
cutters  of  5,  6  and  even  8  in.  in  diameter  which  had 

and  covering  both  face-  and  end-milling  cutters  was  laid 
out  as  shown  in  the  line  drawings  accompanying  Tables 
1  to  4.  It  will  be  noticed  that  all  cutters  7  in.  in  diam- 

eter and  over  were  made  with  cast-iron  bodies,  while 
those  smaller  than  7  in.  were  provided  with  machine-steel 
bodies  into  which  the  blades  were  inserted. 

The  bodies  were  bored,  reamed  and  turned,  then  taken 
to  a  universal  miller,  where  the  slots  were  cut  for  the 
blades  and  the  holes  for  the  taper  pins  were  drilled  and 

reamed.  The  blades  were  made  of  high-speed  steel,  ma- 
chined all  over  with  an  allowance  for  grinding  the  blade 
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,■  I  -Number  of  Taper  Pin'i\^' •>--      ,  mnted  '=== 
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TABLE   1.     STANDARD  INSERTED-BLADE  MILLING  CUTTERS  FOR 
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been  made  of  solid  high-speed  steel.  The  nonuniformity 
of  results  obtained  iji  hardening  cutters  of  this  type  in 
the  ordinary  shop  may  be  imagined.  Added  to  this  was 
the  cost  of  material  for  such  cutters,  and  the  whole  matter 
looked  as  if  standardization  was  the  remedy  for  the  whole 

problem. 
This  standardization  of  all  large  milling  cutters  was 

decided  upon,  and  it  was  determined  to  make  use  of  in- 
serted-blade  cutters  to  the  greatest  extent  possible.  With 
this  in  mind  a  series  of  sizes  from  3  to  13  in.  inclusive 

to  thickness  to  insure  a  good  fit  in  the  slots.  After 
hardening,  the  blades  were  ground,  the  taper  pins  inserted 
and  driven  to  a  seat,  and  the  cutters  were  ground  for 
diameter  and  the  clearance  on  the  cutting  edges  of  the 
teeth. 

The  results  have  been  greater  uniformity  in  hardening. 
cost  of  cutter  maintenance  has  been  reduced,  and  the 

productive  capacity  of  the  machines  has  been  materially 
increased — all  due  to  tliis  phase  of  standardization  of 
operating  conditions. 
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By  J.  E.  Johnson,  Jr.* 

,^YNOPSIS—The  author  tells  of  the  getting  to- 

gether of  "Professor  Sweet's  boys"  and  of  the 
pleasure  the  Professor  found  in  the  yearly  gath- 

erings of  men  whose  lives  he  had  influenced. 

Some  of  the  Professor's  engineering  achievements 
are  touched  upon,  with  appreciation  of  the  artistic 
qualities  of  all  his  work.  But  greater  than  all 
these  was  his  tireless  helpfulness  of  those  around 
him,  of  chance  acquaintances  and  of  a  much  larger 
number  irhom   he  reached  through   his  writings. 

As  to  the  portion  of  Professor's  life  during  and  sub- 
sequent to  the  Cornell  days  we  have  the  recollections  of 

"Professor  Sweet's  boys."  Perhaps  it  will  be  as  well  to 
give  here  a  brief  description  of  the  loose  organization  to 
whose  members  this  term  was  applied. 

It  was  perhaps  the  most  significant  pha.se  of  Professor 

Sweet's  character  that  men  once  thrown  in  contact  with 
him,  even  if  not  very  intimately,  retained  a  vivid  recol- 

lection of  him  and  a  desire  for  more  of  his  companionship. 
This  was  partly  because  of  his  personal  charm  and  partly 
because  of  the  generosity  with  which  he  gave  himself, 
to  whoever  might  ask  of  him,  without  any  question  of 
the  right  of  the  person  asking  the  favor,  but  simply  on 
the  ground  that  that  person  asked  his  assistance.  The 
repetition  of  a  story  previously  published  well  illustrates 
this  trait. 

On  the  last  day  of  Professor  Sweet's  life  a  man  from 
Texas — a  total  stranger — came  to  ask  advice  about  a 
new  type  of  engine  governor.  Professor  spent  the  whole 

forenoon  with  his  visitor,  but  was  seized  at  three  o'clock 
with  the  attack  that  ended  his  life.  He  went  home,  but 
before  his  death  at  eight  he  found  time  to  telephone  the 
office  concerning  further  information  that  must  be  given 
to  the  stranger  when  he  returned.  This  act  was  char- 

acteristic of  Professor,  and  it  was  therefore  not  sur- 
prising that  he  bound  to  himself,  with  ties  dissolved 

only  by  death,  a  considerable  number  of  the  men  with 
whom  he  had  contact  in  the  course  of  his  long  life.  Many 
of  the.se  had  been  his  students  at  Cornell,  and  upon  them, 
whose  contact  with  him  came  at  the  most  impressionable 
])ortion  of  their  lives,  he  made  an  indelible  impress.  In 
them  he  excited  a  feeling  of  profound  affection  and  also 
perhaps  of  exclusive  ownership  in  him.self;  but  as  time 

went  on,  after  he  had  founded  the  Straight-Line  Works, 
other  men  went  to  work  for  him  in  any  capacity  from 
that  of  apprentice  to  that  of  superintendent.  To  all 

those  who  soufht  what  he  had  to  give,  he  gave  freely, 
and  in  later  life,  I  think,  he  made  in  his  own  mind  very 

little  distinction  between  the  "Straight-Line  boys"  and 
the  "Cornell  boys."  Others  of  the  "boys"  never  even 
worked  for  him ;  they  came  somehow  to  know  him  and  to 
love  him  and  so  were  taken  into  the  fold. 

During  the  period  of  my  employment  I  often  heard 
bim  speak  of  this,  that  and  the  other  one,  always  of  the 

•Consultlnf?  Engineer,  Metallurgist. 

good  things  that  they  had  done  or  the  new  things  they 
were  trying  to  do.  I  heard  him  speak  more  than  once 
of  the  great  pleasure  he  experienced  from  the  accidental 
foregathering  of  four  or  five  of  these  at  the  shop  one 
Saturday  afternoon.  In  the  early  autumn  of  1901  I 
received  a  letter  from  E.  J.  Armstrong,  superintendent 
of  the  Ball  Engine  Co.,  who  had  at  one  time  been  super- 

intendent of  the  Straight-Line.  He  asked  me  what  I 
thought  of  the  project  of  getting  together  as  many  as  we 
could  of  the  old  boys  for  a  dinner  in  Professor's  honor 
and  of  making  some  sort  of  presentation  to  him  to 
show  our  affection  for  him.  I  responded  enthusiastically 
and  so,  I  think,  did  all  the  others  to  whom  Mr.  Arm.strong 
wrote.  No  organization  was  formed,  except  a  dinner 
committee,  and  Mr.  Armstrong  did  practically  all  the 
work  as  secretary  of  that.  Mrs.  Sweet  was  taken  into 
our  confidence,  but  the  matter  was  kept  entirely  from 
Professor's  knowledge.  Fortunately  for  our  plans,  he 
and  Mrs.  Sweet  took  a  long  trip  to  Mexico  during  that 
fall  and  returned  only  a  short  time  before  the  date  set 
for  the  dinner. 

In  casting  around  for  something  to  present,  one  or 
two  suggested  a  watch.  Mr.  Armstrong  wrote  that  as 
the  one  Professor  already  had,  which  had  a  rubber  case, 

"fell  apart  whenever  he  opened  it,  and  his  eyes  were  get- 
ting too  poor  for  rapid  reassembling,"  it  was  decided 

tliat  a  watch  would  be  most  suitable.  The  trouble  was 

that  a  watch  is  jewelry,  and  Professor  with  his  extreme 
simplicity  of  taste  would  not  like  and  probably  would 
not  u.se  a  watch  of  the  ordinary  character.  At  the  same 
time  he  had  often  expressed  his  admiration  for  the  won- 

derful works  made  by  Jnrgenson.  He  also  admired  very 
greatly  the  black  finish  on  iron  made  by  the  Bauer  Barff 
process.  Accordingly,  a  set  of  Jurgensen  works  was 
procured  and  a  special  case  made  of  Bauer  Barffed  iron, 
bearing  on  the  cover  a  has  relief  in  gold  of  the  first 

Straight-Line  engine.  The  project  was  financed  by  vol- 

untary subscriptions  from  the  "boys." 

The  First  Sweet  Dinner 

The  date  chosen  for  the  dinner  was  one  of  the  evenings 
during  the  latter  part  of  the  week  of  the  New  York  meet- 

ing of  the  American  Society  of  Mechanical  Engineers  in 
December,  1901.  The  dinner  was  held  at  the  old  "Arena." 
Professor  had  planned  to  go  back  to  Syracuse  the  after- 

noon of  the  day  for  which  the  dinner  was  set,  but  Mrs. 
Sweet  discouraged  the  idea  and  Mr.  Armstrong  per- 

suaded him  to  stay  over  to  help  "talk  to  some  men  to 
whom  he  (Armstrong)  wanted  to  sell  an  engine."  We 
all  gathered  in  a  reception  room,  adjacent  to  the  dining 
room,  at  an  early  hour,  and  Armstrong  then  brought  in 

Professor  to  meet  the  men  who  were  "to  buy  the  engine." 
His  surprise  and  delight  in  meeting  again  these  men, 
many  of  whom  he  had  not  seen  for  twenty  years  or  more, 
was  something  that  will  always  be  one  of  the  pleasant 
recollections  of  my  life.  He  went  around  the  room  greet- 

ing each  one  in  turn  with  equal  delight,  but  with  varying 
degrees  of  surprise  in  the  different  cases.     One  man,  not 
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interested  in  engineering  and  whom  Professor  had  not 
seen  for  nearly  twenty-five  years,  came  all  the  way  from 
Cleveland  to  attend  the  dinner.  After  the  greetings  were 
over,  we  adjourned  to  the  dining  room,  where  the  dinner 

was  served.  In  deference  to  Professor's  strong  temper- 
ance convictions  no  wines  or  liquors  of  any  kind  were 

served,  and  I  think  that  no  one  even  smoked,  but  at 
the  later  meetings  Professor  insisted  upon  providing  the 
cigars  himself. 

Albert  W.  Smith,  then  Dean  of  Leland  Stanford  Uni- 
versity and  now  of  Sibley  College,  presided.  No  outside 

talent  in  the  way  of  speakers  was  called  in;  a  half-dozen 
or  so  of  the  "boys"  had  been  given  subjects  and  were 
called  upon.  Engineers  are  not  always  good  speakers, 
but  perhaps  because  in  this  case  what  they  had  to  say 
came  straight  from  their  hearts,  I  think  I  have  never 
heard  speeches  of  such  a  high  order  of  real  excellence 
and  suitability  for  the  occasion  as  those  were.  The 
lamented  John  A.  Hill  was  there,  on  account  of  Pro- 

fessor's long  association  with  the  American  Machinist, 
and  made  a  rattling  speech,  one  or  two  sentences  of 
which  have  always  remained  in  my  memory.  One  of 

them  was  that  he  believed  "in  holding  the  wake  while 

the  corpse  was  still  alive  and  could  have  part  of  the  fun," 
a  fact  we  too  often  forget. 

None  of  the  speakers  made  the  slightest  allusion  to 
any  feature  of  the  dinner  except  the  reunion,  until  the 
last  one,  P.  A.  Halsey,  now  editor  emeritus  of  this  journal. 
At  the  conclusion  of  a  few  well-chosen  sentences  Mr. 
Halsey  drew  from  his  pocket  the  case  containing  the 

watch  and  presented  it  to  Professor  "as  a  token  of  our 
affection  and  esteem."  The  old  gentleman  had  been 
having  as  much  fun  as  anybody  out  of  the  proceedings, 
but  that  was  too  much  for  him.  He  arose  to  his  feet 

with  the  tears  streaming  down  his  cheeks  and  said,  "Gen- 
tlemen, I  had  expected  to  make  a  few  remarks,  but  I 

cannot,"  and  sat  down.  We  sat  around  and  talked  to  a 
late  hour,  and  it  was  unanimously  voted  that  the  meet- 

ing was  such  a  great  success  that  we  should  hold  one 
every  year,  and  this  was  accordingly  done. 

Other  Dinners  of  "Professor  Sweet's  Boys" 

Every  year,  with  the  exception  of  1911,  when  Professor 
was  on  a  trip  around  the  world,  a  fair-sized  company 
of  "the  boys"  met  at  dinner  to  do  him  honor.  Once 
we  had  only  eight  or  ten,  but  at  most  of  the  gatherings 
there  were  from  fifteen  to  twenty-five  or  thirty.  Con- 

sidering that  there  were  only  about  fifty  on  the  whole 
list  and  that  some  of  these  were  so  far  away  or  so  cir- 

cumstanced that  they  could  never  come,  it  will  be  seen 
that  the  percentage  of  the  attendance  compared  with  any 
other  similar  aimual  dinner  was  very  high.  In  a  good 

many  instances  men  came  a  thousand  miles  or  more  sim- 
ply for  this  dinner,  and  in  one  case  a  man  came  from 

Denver  and  in  another  from  San  Francisco.  Considering 
that  these  gatherings  were  only  informal  affairs,  and  that 
the  sole  attraction  was  meeting  and  honoring  Professor 
once  more,  this  fact  constitutes  as  remarkable  a  com- 

mentary as  anything  could  on  the  hold  which  he  main- 
tained on  his  friends. 

These  dinners  were  repeated  every  year  at  the  same 
time  and  place  until  1910.  In  1911  Professor  was  on  a 
tour  around  the  world,  and  no  dinner  was  held.  In  1912 

Professor's  eightieth  birthday  occurred,  on  Oct.  21,  and 
in  that  year  the  American  Society  of  Mechanical  Engi- 

neers gave  him  the  large  dinner  mentioned  in  his  'Rem- 
iniscenses,"  already  quoted,  in  the  United  Engineering 
Building  in  New  York. 

Thereafter  the  dinners  were  held  at  the  Onondaga 

Hotel  in  Syracuse  on  Professor's  birthday,  as  his  in- 
creasing age  made  it  more  difficult  for  him  to  stand  the 

strain  of  coming  to  New  York.  Up  to  the  very  last 

dinner  the  list  increased  of  those  who,  by  close  associa- 
tion and  affection  for  Professor,  felt  entitled  to  be  en- 

rolled, and  in  one  case  at  least  the  second  generation 
made  its  appearance  at  the  dinners. 

Some  of  Professor  Sweet's  Achievements 

As  to  Professor's  great  works,  little  can  be  said  that  the 
engineering  profession  does  not  generally  know.  At 
Cornell  he  had  charge  of  the  mechanical  end  of  the 

first  "dynamo"  built  in  America,  of  which  Professor 
Anthony  designed  the  electric  end,  and  he  started  there 
the  manufacture  of  micrometer  calipers,  which  he  called 

"measuring  machines,"  because  he  preferred  the  simple 
P^nglish  name  for  everything.  He  also  began  there  the 
making  of  limit  gages  and  standard  gages  of  hardened 
and  ground  steel,  such  as  are  now  common,  but  which 
at  that  day  were  scarcely  known.  He  not  only  had  these 
gages  made  by  the  students,  but  he  literally  fathered 
their  general  introduction  into  shop  practice,  as  well  as 

that  of  many  other  mechanical  refinements  now  in  com- 
mon use,  but  too  numerous  to  mention  here.  A  notable 

feature  of  his  designing  was  that  he  achieved  results  by 
leaving  things  off  rather  than  by  putting  them  on.  If 
somebody  had  accomplished  a  given  result  through  the 

use  of  a  lot  of  moving  parts,  he  would  scheme  some  sim- 
ple way  whereby  the  same  result  could  be  obtained  with 

the  aid  of  one  or  two  parts. 

The  Artistic  Quality  of  His  Designs 

Another  feature  of  Professor's  designing,  which  in  a 
sense  was  connected  with  that  last  described,  was  his  tre- 

mendous artistic  sense.  He  had  entered  engineering 
through  architecture  and  had  realized  fifty  years  ahead 
of  the  rest  of  the  American  world  that  true  art  in  archi- 

tecture consists  of  a  harmonious  adaptation  of  the  means 
employed  to  the  end  desired,  not  in  the  addition  of 
superfluous  parts  for  purposes  of  ornament  only.  He 

believed,  and  rightly,  as  we  now  know,  that  art  in  ma- 
chine designing  consists  in  the  most  direct  and  harmoni- 

ous adaptation  of  the  means  at  hand  to  the  object  de- 
sired. The  fluting  of  columns,  the  ornamental  paneling 

of  flat  surfaces  and  the  like,  the  use  of  curves  where 
a  straight  line  would  serve  and,  above  all,  where  a  stress 
was  to  be  transmitted  were  customary  in  machine  de- 

signs only  twenty  or  thirty  years  ago,  but  they  were  all 

abominations  in  Professor's  truly  artistic  sight.  In 
matters  of  appearance,  as  well  as  in  the  mechanism  used, 
he  believed  in  the  harmonious  assembling  of  the  essen- 

tial and  the  absolute  elimination  of  the  unnecessary. 

This  is  so  much  a  feature  of  the  best  present-day  de- 
signing that  those  familiar  only  with  the  present  do  not 

realize  how  different  were  the  conditions  previous  to 

Professor's  precepts  and  example  concerning  the  beauties 
of  simplicity.  He  had  a  saying,  "^Vhatever  is  right,  looks 
right" ;  and  if  something  looked  wrong,  he  would  analyze 
it  until  he  found  what  the  wrong  was.  It  is  probable 
that  he  came  nearer  to  criticizing  the  work  of  others  in 

this  direction  than  in  any  other  except  in  matters  in- 
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volving  moral  turpitude,  sucli  as  theft  of  anotluT  man's 
design  or  ideas,  copying  without  acknowledgment  and 
the  like.  In  those  matters,  though  he  commonly  did  not 
say  very  much,  the  little  he  did  say  was  greatly  to  the 
point  and  left  the  hearer  in  no  douht  at  all  as  to  his 
meaning  and  his  sentiments. 

He  was  quick  to  acknowledge  the  merits  of  the  work 
of  others  in  truly  artistic  design,  as  in  all  other  direc- 

tions. I  have  lieard  him  speak  in  terms  of  the  greatest 
admiration  of  the  splendid  simplicity  of  the  lines  of  the 
Centennial  Corliss  engine  and  of  the  work  of  some  Euro- 

pean designers  in  which  art  was  served  by  suppressing 
ornamentation. 

The  Straight-Line  Engine 

In  the  brief  autobiography  previously  quoted  Professor 
mentions  some  of  the  details  of  the  Straight-Line  en- 

gine, but  does  not  tell  how  remarkable  was  the  work- 
manship or  how  radical  was  the  design  as  compared  with 

previous  practice.  At  the  time  I  was  there,  now  nearly 

twenty-five  years  ago,  he  was  using  hardened  and  ground 
bushings  for  the  valve  gear,  so  that  if  a  pin  became  worn, 
its  bush  was  knocked  off  and  a  new  one  put  on,  while 
if  the  bore  became  worn,  its  bushing  was  knocked  out 

and  a  new  one  inserted.  In  this  w^ay  the  life  of  these 
parts  was  indefinite.  Tlie  main-bearing  shells  were  solid, 
but  had  eccentric  cheek  pieces  of  hard  babbitt  fitted  in- 

side them  so  that  rotating  up  these  cheek  pieces  by  liners 
behind  the  thick  edge  took  up  the  wear,  but  kft  the  center 
of  the  bearing  surface  unchanged.  The  valve  stem  was 
a  bush  of  hard  babbitt  about  two  feet  long,  hand  reamed 
to  an  exact  fit  on  the  ground  valve  steni.  The  babbitt 
bush  was  held  in  a  gland,  so  that  it  could  accommodate 

itself  to  the  line  of  the  valve  stem ;  the  piston-rod  pack- 
ing was  the  same,  except  much  shorter.  This  construc- 
tion made  an  absolutely  tight  joint,  which  was  good  for 

years  without  any  adjustment  whatever  and  with  an  irre- 
ducible minimum  of  friction.  Special  trams  were  in- 
vented, which  centered  themselves  to  the  actual  bore  of 

the  cylinder  and  permitted  the  main-bearing  shell  seats 
in  the  frame  to  be  bored  absolutely  at  right  angles  to 
the  center  line  of  the  cylinder. 

Professor  made  a  study  of  the  action  of  oil  in  moving 

machinery ;  and  when  the  Straight-Line  engine  was  built, 
it  was  an  engine  with  the  lubricating  system  built  into 
it  instead  of  being  an  engine  with  some  oil  cups  stuck 
on  it.  It  is  probable  that  the  system  of  lubrication, 

which  was  an  inherent  part  of  that  engine  twenty-five 
years  ago,  has  not  been  bettered  since.  He  not  only 
.schemed  simple  ways  to  make  the  oil  go  where  he  wanted 
it  to  go,  but  equally  simple  ones  that  prevented  it  from 
traveling  where  he  did  not  want  it  to  go — for  instance, 
the  knife-edge  rings  mounted  on  tlie  shaft  close  to  the 
ends  of  the  main-bearing  shells  and  inside  of  hoods  cast 
in  the  frame,  which  caught  the  oil  thrown  off  by  the 
knife-edges  and  returned  it  to  the  oil  cellar  in  the  base 
of  the  main  bearing.  These  things  are  simple  and  ob- 

vious enough  when  they  are  once  done,  Init  those  whose 
memory  goes  back  so  far  will  rememl)er  what  a  huge 
step  in  advance  they  constituted  over  anything  that  had 
been  done  up  to  that  time. 

The  question  of  the  relationship  between  mathematics 
and  engineers  is  one  that  has  often  been  fought  over.  In 
the  reminiscences  already  quoted  Professor  gives  the  dis- 

astrous results  of  the  first  attempt  to  teach  him  algebra. 

I  doid)t  whether  any  subsequent  one  was  more  success- 
ful, for  he  knew  nothing  of  that  science  or  of  any  higher 

mathematics.  Yet  by  intuitive  reasoning  power,  some- 
times assisted  by  simple  but  marvelously  ingenious  ap- 

plications of  graphics,  he  achieved  results  tliat  were 
positively  startling.  The  best  illustration  of  this  is  the 
story  of  him  told  by  Mr.  Armstrong. 

On  one  occasion  during  a  call  from  some  professor 
the  latter  spoke  of  the  very  difficult  problem  in  geometry 
which  the  mathematicians  had  just  succeeded  in  solving — 
namely,  that  if  three  circles  of  different  diameters  are 
drawn  in  any  position  in  a  plane  and  a  pair  of  tangents 
are  drawn  to  each  side  of  each  pair  of  circles  and  pro- 

longed to  their  intersection,  the  intersecting  points  of 
all  three  pairs  of  tangents  will  lie  in  a  straight  line. 
Professor  thought  this  over  for  a  few  minutes  and  said: 

"Yes,  certainly,  I  can  see  that  that  is  true." 

The  other  professor  said :  "I  guess  you  don't  under- 
stand. Professor.  This  is  a  very  difficult  problem,  and 

we  have  just  finally  accomplished  its  solution.  I  don't 
think  it  is  as  obvious  as  you  think  it  is." 

"Why,  yes,"  said  Professor,  "of  course  it  is  obvious. 
Instead  of  three  circles  in  a  plane,  take  three  balls  lyin? 
on  a  surface  plate.  Instead  of  drawing  tangents,  im- 

agine a  cone  wrapped  around  each  pair  of  balls.  On 
top  of  the  three  balls  lay  another  surface  plate.  It  will 
Test  on  the  three  balls  and  will  necessarily  be  tangent  to 
each  of  the  three  cones.  The  apexes  of  all  the  cones 
must  lie  in  the  intersection  of  the  two  surface  plates, 
and  as  the  intersection  of  two  planes  is  always  a  straight 
line,  the  apexes  of  the  cones  will  lie  in  a  straight  line. 

It  seems  to  me  that  this  is  perfectly  obvious."  So  it 
was  to  a  man  who  could  think  in  those  terms,  but  to  how 
many  of  us,  no  matter  what  our  mathematical  training, 

would  it  be  "obvious"  ? 
This  was  characteristic  of  his  method  of  attack  on  all 

new  problems.  He  did  not  have  to,  and  would  not,  play 
the  game  according  to  the  accepted  rules  in  such  cases. 
He  would  strike  out  a  method  suited  to  the  conditions, 

choosing  a  simple  method  of  attack  from  a  totally  un- 
expected direction,  and  yet  so  logical  that  it  could  not 

for  a  moment  be  denied.  Of  course,  problems  did  arise 
not  capable  of  solution  even  in  these  ingenious  ways, 
and  these  he  would  mull  over  in  his  mind.  If  he  finally 
became  convinced  that  he  could  not  solve  them,  he  had 
no  more  false  shame  about  a.sking  for  assistance  than 

would  a  boy  in  asking  help  of  his  father  for  liis  arith- metic lesson. 

His  Extreme  Modesty 

It  is  probable  that  no  man  ever  achieved  the  standing 

in  a  profession  that  Professor  had  and  yet  was  so  un- 
willing to  admit  that  he  had  it,  or  if  he  were  forced  to 

admit  this,  that  he  deserved  it.  His  modesty  was  liter- 
ally incurable.  He  came  of  plain  people.  He  was  neither 

proud  nor  ashamed  of  this  origin ;  he  simply  recognized 
it  as  a  fact.  But  that  his  achievements  entitled  him. 

not  only  to  professional  distinction,  but  that  his  ability 
and  above  all  the  charm  of  his  personality  qualified  him 
to  ornament  a  position  in  any  society  was  something  he 
could  never  be  made  to  believe.  With  this  same  habit 
of  mind  went  other  characteristics.  He  had  come  up 
through  the  ranks  as  a  mechanic,  and  he  never  felt  that 
he  was  entitled  to  very  much  greater  pay  than  a  me- 

chanic.    He  never  permitted  the  Straight-Line  Engine 
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Co.  to  pay  him  a  salary  bigger  than  would  be  expected 
by  the  foreman  of  a  good-sized  shop.  He  lived  in  the 
same  simple  way,  which  was  very  comfortable,  without 
the  slightest  sign  of  meanness  or  niggardliness  of  any 
kind  and  yet  without  a  penny  being  wasted  or  spent 
for  ostentation. 

As  a  sort  of  corollary  to  his  own  beliefs  and  conduct 
in  this  respect  he  felt  very  strongly  that  other  people 
perhaps  lived  better  than  they  should,  spent  more  on 
their  living  than  they  were  justified  in  doing.  The  point 
of  view  that,  for  most  men  to  command  a  position  or 
standing  of  a  given  kind  they  had  to  live,  in  a  broad 
way,  up  to  certain  standards,  never  appealed  to  him  in 
the  least.  The  fact  even  that  a  man  by  living  too  sim- 

ply might  shut  himself  off  from  the  possibility  of  in- 
creasing his  income  out  of  all  proportion  to  the  increase 

in  expenditure  that  it  required  never  entered  his  head. 
lie  had  an  instinctive  belief  that  it  was  wrong,  and  noth- 

ing could  alter  that.  He  never  made  himself  a  bore  by 
preaching  his  own  beliefs,  but  once  in  a  while  he  would 
let  drop  a  sentence  that  meant  volumes. 

His  Keen  Sense  of  Humok 

Very  often  a  man  with  high  ideals  of  conduct  is  spoilt 
for  human  companionship  by  a  sense  of  dignity  that 

replaces  or  stifles  his  sense  of  humor.  It  was  far  other- 
wise with  Professor.  He  had  a  keen  sense  of  humor  and 

could  illustrate  his  point  with  a  short  story  or  a  witty 

saying  in  a  manner  characteristically  American,  and  a 

good  story  well  told  was  sure  of  at  least  one  appreciative 
hearer  when  he  was  present.  I  have  seen  him  almost 
convulsed  in  a  quiet,  chuckling  laugh  over  something 
that  hit  his  fancy  especially.  At  the  dinner  in  October, 

1915,  one  man  told  a  number  of  stories,  mostly  South- 
3rn  stories  about  negroes.  These  amused  Professor  so 
much  that  he  wrote  afterward  to  the  story-teller  and 
asked  to  have  some  of  them  written  out  for  his  further 

enjoyment. 
Here  again,  perhaps,  his  modesty  played  a  big  part. 

He  was  never  in  his  own  mind  a  king  amid  inferiors, 
but  one  of  a  group  from  each  of  whom  he  could  learn 
as  eagerly  as  they  could  learn  from  him.  This  trait 
kept  up  his  spirit  of  fellowship  and  made  companionship 
agreeable,  and  leadership  natural,  to  him. 

His  Tireless  Helpfulness 

I  have  already  spoken  of  Professor's  helpfulness,  but  I 
cannot  refrain  from  reverting  to  this  subject  again,  be- 

cause it  was  so  borne  in  upon  me  during  my  service  with 
him.  Nearly  everybody  in  central  New  York  who  was 
doing  anything  mechanical,  and  a  very  large  percentage 
of  those  in  a  vastly  greater  region,  knew  or  knew  about 

Professor.  They  would  come  in,  exchange  greetings,  in- 
troduce themselves,  if  necessary,  and  proceed  at  once  to 

outline  the.  peculiar  problem  or  difficulty  that  they  had 
in  hand  at  the  time.  This  all  went  as  a  matter  of  course. 

The  famous  sign,  "Visitors  Always  Welcome,"  engraved 
in  the  .stone  over  the  doorway,  had  its  inception  in  Pro- 

fessor's temperament,  and  these  people  were  as  absolutely 
welcome  as  though  they  had  been  paid  clients,  though 
in  over  twenty  years  I  never  knew  one  of  them  so  far  to 
forget  his  dignity  as  to  offer  to  pay  for  the  help  that 
he  got.  The  idea  that  he  should  be  paid  never  entered 

Professor's  head,  except  when  it  was  put  there  by  some- 
one else,  and  never  stayed  then.  He  got  his  pay  in  the 

interest  that  he  took  in  the  things  brought  to  his  atten- 

tion.    Sometimes  a  little  fun  of  a  quiet  kind  was  mixed 
with  the  interest. 
Two  cases  I  remember  that  happened  while  I  was 

there;  they  are  only  typical  of  thousands  of  others.  A 
man  came  in  greatly  obses.sed  with  the  idea  that  the 
steam  engine  incurred  a  serious  loss  by  the  necessity  of 
starting  and  stoppin;z  its  reciprocating  parts  twice  during 
every  revolution.  After  he  had  explained  his  cure  for 

the  troul)le,  Professor  said :  "Now,  you  know  it  does  not 
cost  anything  to  push  on  a  thing,  no  matter  how  hard 

you  push,  as  long  as  the  thing  does  not  go  anj'where. 
Take  the  case  of  the  steam  in  a  steam  boiler.  It  is  push- 

ing on  every  square  inch  of  the  boiler's  surface  with  a 
hundred  pounds'  pressure;  but  as  Ions  as  the  boiler  does 
not  give  way,  it  does  not  cost  anything."  This  was  the 
simple  but  imshakable  foundation  upon  which  he  pro- 

ceeded to  build  up  an  explanation  that  removed  the  man's 
obsession  without  expense  or  even  pain  to  himself. 

A  Typical  Incident  of  His  Helpfulness 

On  another  occasion  a  man  came  in,  considerably  ex- 
cited over  the  amount  of  heat  that  the  steam  engine 

discharged  as  latent  heat  in  the  exhaust  steam.  On  this 
occasion,  as  I  guess  happened  pretty  frequently,  I  broke 
into  the  conversation,  because  this  trenched  on  the  sub- 

ject of  thermodynamics,  with  which  at  that  time  I  was 
quite  fully  loaded.  This  unfortunate  individual  had 
found  that  a  pound  of  exhaust  steam  contained  nearly 
one  thousand  thermal  units.  He  had  then  gone  to  a 
])rofessor  in  one  of  the  universities  and  asked  him  how 
hot  a  thousand  thermal  units  would  heat  four  pounds  of 
air,  and  the  professor  had  calculated  for  him  that  it 
would  heat  the  air  to  over  a  thousand  degrees.  We  will 

hope  that  the  questioner  had  not  mentioned  to  the  pro- 
fessor that  the  thousand  degrees  was  to  come  from  ex- 
haust steam.  With  this  information  the  man  proceeded 

to  line  out  a  system  whereby  he  could  heat  this  quantity 

of  air  to  that  temperature  and  thereby  increase  its  pres- 
sure and  make  it  do  a  lot  of  useful  work.  I  explained 

that  a  stern  and  natural  law,  known  as  the  "second  law 
of  thermodynamics,"  stood  in  the  way  of  all  such  feats 
and  that  the  loss  which  he  lamented  was  a  part  of  the 
inevitable,  natural  losses  incident  to  converting  heat  into 
work;  moreover,  that  neither  his  scheme  nor  any  other 
could  prevent  this  loss  unless  the  whole  fabric  of  our 
scientific  knowledge  collapsed  into  a  ruin.  After  he  had 

gone,  I  said  to  Professor:  "Did  you  want  me  to  take 
so  much  of  a  hand  in  that  discussion  ?"  He  said :  "Yes, 

that  was  right.  Get  that  idea  out  of  that  poor  man's 
head  and  prevent  his  wasting  his  own,  or  somebody  else's 

money." His  Inspir-vtion  in  the  Shop 

It  is  perhaps  as  remarkable  a  commentary  as  any  upon 

Professor's  character  that  in  spite  of  this  remarkable 
temperament,  which  generally  implies  an  easy-going  dis- 

position and,  therefore,  poor  ability  in  handling  lalxir. 

he  had  a  good  idea  of  what  a  dav's  labor  was  and  sur- 
rounded himself  ̂ vith  subordinates  who  were  able  and 

willing  to  get  it  for  him,  always,  of  course,  without  any 

bulldozing,  rough  language  or  any  of  the  other  methods 
of  the  "hell-driver."  To  a  great  extent  he  got  it  be- 

cause he  had  inspired  the  men  in  the  shop  witli  some 

of  his  own  spirit  and  they  were  willing,  without  much 

driving,  to  give  a  fair  day's  labor  for  the  fair  day's  pay 
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that  they  always  got.  On  one  occasion,  however,  liis 
foundrymen  struck.  Not  being  imbued  with  the  modern 
doctrines  of  political  economy,  Professor  fought  this  strike 
by  simply  paying  off  his  men  and  refusing  to  talk  to  any 
of  their  representatives,  organizers  or  others  until  they 

were  ready  to  go  back  to  work  again,  which  they  eventu- 
ally did  on  his  terms. 

This  illustrates  what  I  might  better  have  said  earlier, 

that  his  marvelous  disposition  did  not  obscure  his  judg- 
ment as  to  what  was  right  for  himself  and  his  stock- 

holders and  that,  if  he  were  forced  to  fight,  he  would 

fight — not  with  violence,  but  with  great  determination — 
for  what  he  believed  to  be  right.  I  suppose  that  he  would 

turn  in  his  grave  at  my  saying  this,  because  the  men- 
tion of  war  or  personal  conflict  was  utterly  abhorrent 

to  him.  The  point  of  view  that  our  sons  might  come  to 
a  worse  end  than  to  lay  down  their  lives  in  defense  of 

the  rights  of  their  country  or  humanity — that,  in  short, 
there  could  be  an  ethical  and  moral  side  to  war — was 
a  point  of  view  that  could  not  be  made  to  enter  his 
head. 

When  all  is  said  and  done,  while  I  do  not  believe  that 
the  world  knows  now  or  will  long  remember  half  that 

Professor  did  for  the  furtherance  of  mechanical  eiigi- 
neering  in  its  broader  sense,  nevertheless  it  seems  to  mc 
that  in  him,  as  in  those  whom  Emerson  mentions,  his 
character  exceeded  his  achievements.  As  a  moral  force 

in  the  world  he  was  greater,  because  rarer,  than  his 
achievements. 

I  can  never  forget  his  unfailing  modesty,  his  abso- 
lute unselfishness,  his  helpfulness  without  thought  of  the 

cost  to  himself  and  the  way  he  never  preached,  but  un- 
failingly lived,  the  golden  rule.  To  these  things  must  be 

added  his  human  personality  and  his  magnetic  power  of 
attracting  to  himself  a  large  percentage  of  the  men  he 
met,  of  holding  their  interest  and  affection  for  long 
years,  generally  for  life,  and  of  inspiring  them  with  high 
ideals  of  conduct  without  ever  mentioning  the  subject. 
Remember,  too,  his  marv^elous  ability  to  instruct  men 
technically  and  to  broaden  and  simplify  their  methods 
of  thought. 

These  seem  to  me  to  be  the  outstanding  characteristics 
which,  possessed  by  a  man  whose  achievements  equal  those 
of  the  greatest  engineers  of  our  time,  put  him  upon  a 
pedestal  so  that  he  overtops  them  all  in  those  things  that 
truly  make  for  greatness. 

Tlhe  Maimujifecil^re  of  Ptsfichin^s 
By  C.  W.  Starker* 

SYNOPSIS— On  page  529,  Vol.  U,  of  the  "Am- 
erican Machinist,"  the  author  described  features  of 

the  design  and  manufacture  of  punchings  for  elec- 
tric motors  and  generators.  In  the  following 

article  the  scrap  problem,  manufacturing  allow- 
ances, construction  and  life  of  dies  are  discussed. 

The  accunmlation  of  odd  pieces  of  sheet  steel  is  one 
of  the  serious  problems  in  the  manufacture  of  rotor  and 
stator  laminations  and  similar  punchings  for  electrical 
apparatus.  These  odds  and  ends  are  as  a  rule  known 

as  "scrap,"  although  some  75  to  80  per  cent,  of  thcni  are 

generally  utilized.  Expressed  in  per  cent.,  it  may  be- 
stated  that  between  40  and  45  per  cent,  of  the  material 
entering  the  punch  shop  leaves  again  as  actual  scrap. 
Even  this  scrap  is  not  thrown  away.  When  put  into 

proper  shape  for  shipment  so  as  to  avoid  excessive  freight 

charges,  it  can  usually  be  sold  to  steel  mills  or  foun- 
dries at  $18  to  $20  per  ton.  To  get  these  odd  pieces 

into  compact  form  hydraulic  baling  machines  are  used, 
as  shown  in  Fig.  1.  The  loose  punchings  are  put  into 
a  compartment  below  the  floor  level;  two  of  the  walls 
of  this  compartment  are  formed  by  rams  or  hydraulic 
pistons  that  compress  the  material  into  bundles,  as  shown 
in  the  illustration.  Each  bundle  weighs  between  250 
and  300  lb.  For  a  large  punch  shop,  this  scrap  material 
may  amount  to  one  or  two  million  pounds  every  month, 
representing  an  annual  value  of  $50,000  to  $100,000. 

Difficulties  in  Cost  Accounting 

The   real   value   of   that   part  of   the   so-called   scrap 
used  for  making  various  small  punchings  is  rather  dif- 

ficult to  determine,  in  fact  it  is  one  of  the  most  vexing 

problems  in  punch-shop  accounting.     Circles  or  centers 
•Inrluatrial  engineer.  Westlnghouse  Electric  and  Manufac- 

turing Co. 

coming  out  of  large  stators,  for  instance,  are  generally 
used  for  making  smaller  circular  punchings.  The  loss 
in  this  case  is  only  a  rim,  according  to  the  difference  in 
diameters.  The  width  of  this  rim  is  usually  l^  in. 
on  a  side  as  a  minimum.  However,  there  are  not  always 
orders  on  hand  in  the  punch  shop  that  allow  of  such 
favorable  use,  and  punchings  leaving  a  larger  rim  must 
be  made  from  the  centers.  The  maximum  rim  permitted 
is  about  2  in.  on  a  side.  Then  again,  there  may  be 

cases  where  it  is  necessary  to  use  a  large  circle  for 

making  various  small  circular  punchings,  or  pole  punch- 
ings, such  as  shown  in  Fig.  2.  If  an  operator  has  to 

use  up  such  odds  and  ends,  he  cannot  of  course  make 
as  good  time  as  if  he  used  a  straight  strip  of  a  proper 

width,  usually  known  as  "long  iron."  It  is  therefore 
necessary  to  pay  a  higher  labor  rate  for  using  up  scrap, 

and  it  is  this  feature  that  complicates  the  cost  calcula- 
tion. A  deduction  on  the  value  of  centers  should  ob- 

viously be  made  to  allow  for  the  additional  labor  in 
using  them  up.  On  the  other  hand  there  are  cases  where 
it  might  be  argued  that  a  center  should  be  valued  at  more 
than  long-iron  value — for  example,  where  a  circular 

punching  is  made  from  a  slightly  larger  center — as  in 
this  case  there  is  no  loss  from  corners  such  as  would 

occur  if  a  square  sheet  of  long  iron  was  used,  as  indi- 
cated by  A  (Fig.  2).  By  actual  observation  extending 

over  a  sufficiently  long  period,  the  losses  due  to  inability 

to  use  up  accumulated  odds  and  ends  can  be  deter- 
mined from  the  manufacturing  conditions  prevailing  in 

a  given  shop.  The  percentage  of  cases  where  additional 
labor  is  to  be  paid,  or  where  pieces  are  used  to  particu- 

larly good  advantage,  can  also  be  determined,  and  in 
this  manner  a  figure  is  obtained  that,  while  more  or  less 

arbitrary,  represents  a  fair  average  and  is  based  on  ac- 
tual working  conditions.  To  show  how  many  factors 

enter  into  the  question  of  valuation  of  scrap,  it  may  be 
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added  that  even  the  seasons  of  the  year  have  an  influence. 
For  example,  during  the  fan-motor  season  early  in  winter, 
there  is  a  large  demand  for  small  pieces  of  sheet  steel 
to  be  used  for  fan-motor  punchings,  while  at  other  times 
this  demand  does  not  exist,  and  the  material  accumu- 

lated cannot  be  used  up. 

Economical  Design 

In  designing  electrical  apparatus,  designs  are  encour- 
aged that  tend  to  reduce  scrap  of  punchings.  Lamina- 

tions   for    alternating-current    rotors    or    direct-current 

include  the  labor  for  the  building  up  of  the  laminated 

core.  The  cur\'e  is  drawn  for  sheet  steel  0.0172  in.  thick. 
For  other  thicknesses  of  material,  a  multiplying  factor 
must  be  used;  for  example,  for  material  0.0281  in.  thick, 
the  curve  values  should  be  reduced  in  the  ratio  of  the 

cost  per  pound  of  the  two  materials,  which  is  approxi- 
mately 0.0185  in.  and  0.0286  in. 

Ordinary  Bessemer  sheet  steel  cannot  be  used  for  rotor 

and  stator  laminations  of  electrical  motors  and  gener- 
ators, principally  on  account  of  its  lack  of  uniformity. 

It  may  however  be  used  for  direct-current  motor-pole 

FIG.    1.    HYDRAULIC   SCRAP-BALING   MACHINES 

armatures  may  be  built  up  directly  on  the  shaft,  or  built 
up  on  an  arbor,  pressed  and  riveted  together  so  as  to 
form  a  solid  unit.  The  punchings  in  either  case  extend 
clear  to  the  shaft,  the  only  scrap  being  the  center  hole 
for  the  shaft  and  perhaps  vent  holes  if  such  are  used. 
This  construction  is  preferred  to  building  the  punchings 
on  a  cast-iron  spider,  as  it  not  only  reduces  scrap  of 

punchings  but  eli'ects  other  economies  by  the  absence  of 
a  spider.  On  larger  sizes  of  macliines  it  becomes  eco- 

nomical to  use  a  spider,  as  the  center  cut  out  of  the 
punching  on  these  larger  sizes  can  be  used  for  making 
smaller  ones.  The  dividing  line  between  these  two  con- 

structions is  a  question  of  cost;  that  is,  a  question  of 
whether  the  value  of  the  punching  centers  equals  or  ex- 

ceeds the  cost  of  the  spider.  In  Fig.  3  is  shown  a  curve 
that  is  used,  as  a  guide  by  the  designers.  The  curve  shows 
the  value  of  centers  per  bundle  1  in.  tliick,  based  on  a 
material  value  of  the  centers  equivalent  to  80  per  cent, 
of  the  long-iron  value  for  diameters  above  6  in.,  for 
various  inside  diameters  of  rotor  punchings.  From 
tliis  table  the  value  of  the  centers  for  a  given  width  of 
the  rotor  core  can  be  determined,  and  if  this  amount  is 
less  than  the  cost  of  a  spider,  it  is  more  economical  to 

omit  the  spider  and  to  use  the  built-up  or  riveted  con- 
struction. For  closer  cost  calculation,  it  would,  of 

course,  be  necessary  to  figure  in  detail  the  cost  of  the 
end  plates  used  on  either  side  of  the  core  and  also  to 

punchings.  For  rotor  and  stator  punchings  the  mate- 
rial physically  must  be  ductile  and  soft,  but  not  to  such 

an  extent  as  to  drag  in  the  die.  It  must  be  uniform  and 
strong  enough  to  stand  punching  of  narrow  teeth  with 
the  usual  amount  of  rough  handling,  filing  of  the  com- 

pleted core,  etc.  Further  it  should  be  hard  enough  to 
prevent  the  breaking  of  the  teeth.  These  conditions 
are  fulfilled  by  a  soft  openhearth  steel,  known  as  grade 
M.  A.,  which  is  now  generally  used.  As  an  exception, 
a  silicon  steel  of  particularly  high  magnetic  qualities 
is  sometimes  used  on  motors  or  induction  regulators  al- 

though this  material  is  intended  principally  for  trans- 
former work — that  is,  punchings  not  requiring  slots  or 

teeth.  This  material  is  somewhat  hard  to  punch,  it  is 
brittle  and  the  scale  usually  occurring  on  the  material 
introduces  difficulties  in  manufacture.  A  particularly 
tough  material  and  of  heavier  gage,  0.0375  in.,  is  used 
for  stiffening  laminte  at  the  ends  of  the  cores.  This 
material  is  too  thick  to  be  punched  with  compound  dies 
as  it  would  require  very  heavy  presses  and  too  frequent 
renewal  of  dies. 

Purchasing  department  specifications  are  issued  for 
these  various  grades  of  material  and  they  specify  the 

principal  requirements.  Among  these  there  is  a  maxi- 
mum permissible  variation  in  thickness,  measured  either 

by  micrometer,  and  in  this  case  generally  specified  as 
plus  or  minus  10  per  cent,  of  the  nominal  tliickness,  or 
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by  weight,  in  which  case  it  is  usually  specified  as  plus 
or  minus  21/^  per  cent.  All  electrical  sheet  steel  is  tested 
for  watt  loss,  permeability  and  aging,  according  to  the 

rules  adopted  by  the  American  Society  for  Testing  Ma- 
terials. These  rules  specify  in  detail  definite  methods 

for  cutting  test  specimens  from  the  sheet  and  for  build- 
ing up  test  bundles  of  certain  dimensions.  These  bun- 
dles are  surrounded  by  test  coils  to  which  an  alternating- 

current  voltage  is  applied,  and  the  losses  found  by  watt- 

PIG.   2.    SMALL   PUNCHINGS  MADE   FROM  SCRAP 

meter  readings.     Details  of  these  rules  and  methods  may 
be  found  in  the  Year  Book  of  the  society. 

The  standard  sizes  of  sheets  obtainable  at  the  mill 

vary  somewhat  with  the  grade  and  thickness.  Their 

width  generally  varies  in  2-in.  steps  and  a  corresponding 
length  depending  on  the  size  of  slab  or  billet  used,  as 
follows:  21x84,  23x92,  25x100,  27x108,  29x87,  31x93, 

33x99,  35x105,  37x74  and  39x78  in.  In  designing  ma- 
chines it  is  essential  to  keep  these  sizes  in  mind  and  to 

select  punching  dimensions  so  as  to  use  the  material  most 
economically.  A  margin  allowance  of  y^  in.  on  one  side 
is  usually  made. 

Annealing  and  Enameling 

All  electrical  sheet  steel  used  on  generators  and  motors 

is  annealed  at  the  mill.  Generally  speaking,  the  aimeal- 
ing  has  the  object  of  producing  a  finer  grain  by  heating. 

Tfoughly  it  may  be  said  that  compared  with  the  orig- 
inal materia],  the  annealing  reduces  the  electrical  losses 

in  the  iron  in  the  ratio  of  about  3  to  1.  Some  manu- 
facturers anneal  the  material  a  second  time  after  punch- 

ing, which  results  in  a  slight  further  gain,  perhaps  of 

from  3  to  5  per  cent,  in  permeability,  but  has  the  dis- 
advantage of  causing  warping  of  the  punchings,  which 

results  in  poor  alignment  of  the  assembled  laminations 
and  necessitates  filing,  which  in  turn  tends  to  increase  the 

iron  losses.  For  this  reason  it  is  preferable  to  use  mill- 
annealed  sheet  steel,  without  a  second  annealing  after 

punching. 
In  this  connection  a  few  words  should  also  be  said 

about  the  process  used  for  insulating  the  laminations  in 
a  core  from  one  another.  The  object  of  such  a  film  of 
insulation  is  to  carry  still  further  the  original  object 
of  laminating;  namely,  that  of  preventing  the  flow  of  eddy 
currents.  Sometimes  the  oxidized  surface  of  the  iron 

is  sufficient  protection.  Particularly  in  the  squirrel-cage 
rotors  of  alternating-current  motors,  which  have  partially 
closed  .slots,  the  annealing  may  be  omitted  as  the  differ- 

ence in  iron  losses  is  insignificant.  All  punchings  for 
primaries  of  alternating-current  motors  and  for  direct- 
current  armatures  must  be  annealed. 

In  former  years  it  was  customary  to  cover  the  punch- 
ings of  one  side  with  a  layer  of  paper.  Today  this  process 

is  superseded  by  a  method  in  which  a  thin  film  of  var- 
nish is  baked  on  at  a  high  temperature.  This  process 

is  less  expensive  than  the  former  method  and  makes  a 

very  effective  insulator.    Low-priced  asphalt  varnish  may 
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be  used,  and  as  it  is  applied  hot,  excellent  heat-resisting 
qualities  are  obtained.  The  thickness  of  the  film  is  small, 
usually  between  0.001  and  0.002  in.  This  method  has 
therefore  the  additional  advantage  of  a  better  space 

factor;  that  is,  there  is  more  actual  iron  in  a  built-up 
laminated  core  of  a  given  width.  This  enameling  is 
done  after  the  punchings  are  completed  so  that  the  edge 
of  the  teeth  and  the  burs  are  equally  covered,  and  any 
bad  effect  the  oil  may  have  on  the  varnish  is  avoided. 

A  specially  designed  machine  is  used  for  this  enamel- 
ing process.  The  punchings  pass  through  rolls  that  ap- 
ply the  varnish,  then  they  proceed  on  an  endless  chain 

over  gas  flames  and  finally  through  an  oven  that  dries 
the  enamel. 

Manufacturing  Allowances 

Expense  for  upkeep  of  dies  is  another  of  the  serious 

problems,  and  a  large  factor  in  the  usually  high  over- 
head expense  of  the  punch  shop.  The  upkeep  of  dies 

depends,  first  on. the  construction  of  the  die,  whether  hard 
orsoft,  then  on  .the  grades  of  material  in  the  punching, 
as  well  as  the  material  of  which  the  die  is  made,  and 

finally  on  the  degree  of  accuracy  demanded  in  the  fin- 
ished punching.  When  the  liriiit  for  variations  or  burs 

on  the  punching  is, reached,  it  becomes  necessary  to  re- 
grind  the  die  or  to  replace  it. '  The  cost,  particularly 
of  compound  dies,  is  high,  and  it  will  readily  be  seen 
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that  too  frequent  renewal,  on  account  of  too  rigid  demands 
of  accuracy,  will  unduly  increase  the  indirect  expense  of 
the  punch  shop  and  in  turn  will  increase  the  cost  of 
the  product  over  which  this  expense  must  be  distributed. 
The  shop  management  carefully  watches  this  expense  and 
stimulates  eiforts  to  reduce  it  by  keeping  a  monthly  sheet 
in  the  punch  shop,  such  as  shown  in  Fig.  4,  which  gives 
the  expense  for  die  repair  in  relation  to  the  output  in 
punchings  for  each  subdivision  of  the  punch  shop. 

The  usually  high  overhead  prevailing  in  punch  shops 
is  largely  accounted  for  by  the  expense  for  repairs  to 

dies,  including  die  grinding,  expense  for  new  small  tools, 
handling  of  tools,  setting  of  dies  and  inspection.  All 
these  items,  to  which  might  be  added  part  of  the  expense 

for  defective  work,  have  a  direct  connection  with  the  ac- 

curacy demanded  and  the  manufacturing  variations  per- 

mitted. With  an  annual  output  of  several  million  dollars' 
worth  of  punchings,  it  will  readily  be  seen  to  what  this 
seemingly  small  detail  may  amount.  To  determine  the 
amount  of  bur  occurring  in  commercial  manufacture,  a 

large  number  of  punchings  were  measured  by  microm- 
eter and  the  burs  were  found  to  average  between  0.002 

and  0.008  in.  Individual  cases  occurred  where  0.018  and 
0.029  in.  were  observed.  It  is  desired  to  limit  the 
maximum  bur  to  0.004  in.  This  limit  can  be  maintained 

only  by  grinding  or  rolling  of  the  punchings.  The  ac- 
curacy with  which  the  dies  are  originally  made  and  with 

which  they  are  set  up  also  has  a  good  deal  to  do  with 
the  amount  of  bur,  so  that  regrinding  of  the  dies  does 

not  always  bring  the  desired  result  and  too  frequent  re- 
grinding  is  therefore  undesirable.  The  better  plan  is  to 
improve  punchings  that  show  burs  by  rolling  them,  which 
can  be  done  at  small  expense,  approximately  l/ic.  for 
labor  per  pound  of  punchings.  Points  such  as  these 
should  not  be  considered  as  minor  details,  for  they  rep- 

resent a  large  item  of  expense;  they  influence  the  design, 
performance  and  cost  of  apparatus,  and  designers  who 
are  familiar  enough  with  these  details  take  them  into 
account  and  thereby  are  enabled  to  produce  better  and 
more  competitive  apparatus  than  others. 

Definite  standards  for  the  variation  of  punchings  should 

therefore  be  mutually  agreed  upon  between  the  engi- 
neers and  the  shop,  allowing  as  much  variation  as  is 

consistent  with  good  workmanship  and  good  design.  For 
certain  classes  of  work  where  it  is  necessary  and  eco- 

nomical to  draw  the  limits  closer,  the  permissible  varia- 
tions may  be  fixed  accordingly.  For  rotor  and  stator 

punchings  of  electrical  machines,  the  following  rules  are 
considered  good  practice:  Small  round-hole  dies  are  to 
be  kept  within  plus  and  minus  0.002  in.;  larger  round- 
hole  dies  within  plus  and  minus  0.003  in.  Allowance 
on  the  outside  diameter  of  ordinary  punchings,  made  with 
round-hole  dies,  from  6  to  12  in.  in  diameter,  is  — 0.004 
in.  to  -|-0.006  in. ;  for  12  in.  in  diameter  and  up  — 0.005 
in.  to  -f-0.006  in.  For  rotor  and  stator  punchings  made 
with  compound  dies,  the  following  limits  are  allowed: 

From  1  to  15  in.  in  diameter  -|-0.002  in.  to  —0.004  in.; 
from  15  to  20  in.  in  diameter  +0.002  in.  to  —0.005  in.; 
from  20  to  25  in.  in  diameter  -j-O.OOS  in.  to  — 0.005  in. ; 
from  25  to  35  in.  in  diameter  -f  0.004  in.  to  — 0.006  in. 

The  allowance  on  the  bore  for  rotor  punchings,  shaft 
fits,  is  being  made  particularly  small  to  secure  the  great- 

est possible  security  against  loose  punchings,  due  to  the 
variation  both  of  shaft  and  punchings,  the  limits  being 
-|-0.001  in.  and  — 0.003  in.  for  all  diameters  of  bore. 

For  pole  punchings  on  direct-current  machines  the  varia- 
tion in  height — that  is,  the  difference  between  inside  and 

outside  radius  on  the  individual  punching — is  allowed  to 
be  4-0.003  in.  to  — 0.002  in.  for  1  to  4  in.  height  and 
-1-0.005  to  — 0.002  in.  for  4  in.  and  above. 

The  life  of  dies  varies  greatly  with  the  grade  of  steel 
used  in  the  part  having  the  cutting  edges.  A  series  of 
tests  has  been  carried  on  to  determine  the  relative  life 

of  a  single  slot  die  made  from  13  different  grades  of  steel, 

using  the  same  thickness  and  grade  of  punching  mate- 

$  Output 

of 

Punchings 

t  Upkeep 

of 

Dies 

FIG.    4.    EXPENSE    SHEET    SHOWING    RELATION   OF 
DIE  REPAIRS  TO  OUTPUT 

PuikJj  Shoe 

FIG.  5.    ROUND-HOLE  DIE 

rial.  These  steels  are  usually  known  by  various  trade 

names.  The  best  of  those  tested  punched  close  to  125,- 
000  slots  for  one  grinding,  the  poorest  only  about  12,- 
000  slots  per  grinding.  The  amounts  ground  off  in  one 
grinding  vary  between  0.015  and  0.020  in.  From  these 
wide  variations,  it  will  be  seen  that  it  is  rather  difficult 

to  say  anything  definite  about  the  life  of  a  die.  How- 
ever, to  give  a  general  idea,  such  as  may  be  required  to 

judge  the  cost  of  development  for  a  certain  order,  the 

following  figures  may  be  taken.  They  are  based  on  ac- 
tual observation  in  commercial  production.  A  round-hole 

die  up  to  about  8  in.  in  diameter  punches  approximately 
25,000  pieces  for  one  grinding.  This  amount  decreases 
for  the  larger  diameters  to  about  15,000  pieces  for  8  to 
15  in.  in  diameter  and  8,000  pieces  for  15  to  20  in.  in 
diameter.  A  compound  die  for  these  same  steps  in 
diameter  punches  about  20,000,  10,000  and  5.000  pieces 
between  grindings.  In  each  grinding  an  average  of 
0.015  to  0.018  in.  is  taken  off.  A  standard  length  that 

may  be  ground  off  on  the  punch  is  usually  adhered  to 
in  making  the  die.  so  that  the  number  of  regrindings 
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possible  can  be  calculated;  for  example,  for  li/^-in.  length, 
the  (lie  could  be  ground  about  75  times  before  renewal 
becomes  necessary.  This  then  gives  for  a  compound  die 
an  average  life  of  something  like  750,000  punchings. 
Taking  an  average  size  of  induction  motor  (about  15  hp.), 

a  compound  die  would  be  good  for  producing  about 
3,000  motors.  In  many  cases  the  annual  sales  greatly 
exceed  this  figure,  and  the  same  punching  ordinarily  is 
used  on  several  different  ratings,  so  that  the  life  of  a 
compound  die  may  in  some  cases  be  only  a  few  months  of 

Mochinesfeel-- 
Punch  Plaie 

,'Trimrntng  Edge 

FIG.  6. SLOT  DIE  FOR  AUTOMATIC  MACHINE  WITH 
TRIMMER 

■Knocker  Plate 
jPunch  Shoe 

FIG.    7.    COMPOUND    DIE    FOR    STATOR    PUNCHING 

regular  production.  In  estimating  tool  development  it 

may  be  necessary  therefore  to  figure  on  more  than  one 

compound  die  to  start  with.  On  the  other  hand,  there  are 

ca.ses,  particularly  on  larger  machines,  where  a  die  would 

outlast  by  far  the  probable  life  of  the  design.  This 

fact  should  be  kept  in  mind,  as  the  expense  for  the  die 
nmst  be  absorbed  in  the  number  of  punchings  made  or 

likely  to  be  made. 

Hardened  or  Soft  Dies 

The  reasons  for  and  against  the  hardening  of  dies  for 
such  punchings  as  those  under  discussion  should  also  be 
understood.  Engineers  sometimes  advocate  hardened 
dies,  as  these  are  said  to  give  better  punchings.  It  may 
also  be  true  that  hardened  dies  have  a  longer  life.  How- 

ever, in  manufacture,  if  anything  happens  to  the  die,  it 
is  easier  to  repair  a  soft  die  by  calking,  filing,  etc.,  than 
a  hardened  die,  which  would  have  to  be  ground  off  until 

the  injured  part  was  removed.  This  is  expensive,  con- 
sumes time,  delays  production  and  results  in  more  fre- 
quent renewal  of  the  die.  From  the  tool  department 

standpoint,  it  is  argued  that  the  shrinking  or  warping 

in  the  hardening  process  introduces  difficulties  in  ob- 
taining the  proper  small  clearances  between  the  male  and 

female  part.  It  is  customarv,  therefore,  to  harden  the 
die — that  is,  the  female  part — in  all  cases,  but  to  leave 
the  punch  soft  on  compound  dies  or  combination  dies 
for  rotor  and  stator  punchings.  In  the  case  of  the  female 
part  it  is  permissible  to  do  the  hardening  for  the  rea-son 
that  the  grinding  and  repairing  are  more  easily  done 
than  in  the  male  part  or  punch.  In  the  case  of  a  round- 
hole  die  the  punch  is  usually  left  soft  also.  In  slot  dies 
both  parts  are  usually  hardened,  as  repairing'  in  this 
case  is  not  a  serious  problem.  Dies  for  pole  punchings 
and  other  punchinss  using  rV-in.  or  heavier  material  are 
always  hardened,  both  punch  and  die. 

Punch  and  Die 

The  terms  "punch"  and  "die"  used  in  the  foregoing 
are  sometimes  misapplied.  The  punch-.shop  operator  us- 

ually calls  the  upper  half  in  the  press  the  punch,  the 
lower  half  the  die.  This  is  not  necessarily  so.  The 
punch  may  be  defined  as  that  part  which  goes  inside 
the  other  part.  In  designing  a  punching  tool,  the  choice 
of  which  part  should  be  the  upper  and  which  the  lower 
one  in  the  press,  depends  entirely  on  which  arrangement 
allows  the  easiest  and  most  time-saving  removal  of  the 
finished  punching  and  of  the  scrap.  Sometimes  there 
are  even  cases  where  the  die  part  contains  punches.  These 
punches  are  set  into  the  female  part  to  avoid  a  second 
operation  and  for  the  reason  that  there  is  not  sufficient 
room  in  the  other  part  for  supporting  these  punches. 

Die  Construction 

While  it  is  not  contemplated  in  this  article  to  qualify 
the  reader  to  become  an  expert  tool  designer,  the  main 
principles  of  die  construction  and  the  most  commonly 
used  terms  should  be  understood.  In  Fig.  5  is  shown  a 

general  sketch  of  a  round-hole  die,  such  as  is  used  for 
punching  round  holes  above  R  in.  in  diameter.  The 
upper  part  in  this  case  is  the  punch ;  it  consists  of  the 
punch  shoe,  made  from  machinery  steel,  and  the  punch 
ring,  which  is  bolted  to  it,  made  from  tool  steel  and 
left  soft.  Note  the  cutting  edge  on  the  punch.  The 
die  or  female  part,  in  this  case  the  bottom  die,  has  a 
machine-steel  die  shoe,  and  bolted  to  it  is  a  machine- 
steel  ring.  This  ring  is  drawn  over  the  die  ring  proper 
by  bolts,  a  tapered  fit  being  provided  as  shown  in  the 
illustration.  The  ring  has  the  cutting  edge  and  it  is 
made  of  tool  steel  and  hardened.  Inside  of  this  die 

ring  is  the  stripper  plate,  which  rests  on  springs  and 
has  the  function  of  pushing  the  center  of  the  punching 
out  of  the  die  for  easy  removal.  Sometimes  the  die 

has  a  cast-iron  center  plug  that  may  be  of  variable  diam- 
eter and  that  serves  the  purpose  of  locating  the  punch- 
ings centrally.  In  Fig.  6  is  shown  the  construction  of  a 

slot  die,  such  as  is  used  on  automatic  machines  for  in- 
dexing slots  in  segmental  punchings.  The  die  in  this 

case  has  an  extension  for  trimming  the  radius.  The 

various  paris  are  marked  in  the  sketch  and  from  the  fore- 
going will  be  readily  understood. 

In  Fig.  7  is  shown  a  typical  example  of  the  construc- 
tion of  a. compound  die  for  stator  punchings.    There  are 
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again  the  upper  and  lower  die  shoes,  and  there  are  guide 
pins  and  holes  provided  to  assure  proper  alignment.  The 
tool-steel  punch  is  bolted  to  the  upper  half  and  punches 
the  outside  of  the  punching.  The  lower  half  has  the 

stripper  plate  resting  on  springs,  which  removes  the  ma- 
terial outside  of  the  outer  diameter  of  the  punching — 

that  is,  corners  and  margin.  The  lower  half,  it  will  be 
noted,  is  in  this  case  acting  as  a  punch  for  the  outside 
diameter.  The  punches  for  the  slots, 
however,  are  set  into  the  punch  plate 
that  is  part  of  the  upper  die.  There 
is  also  a  guide  plate  that  serves  to  hold 
the  punches  in  position  instead  of  sup- 

porting them  at  the  ends  only,  in  the 
punch  plate.  In  back  of  the  punch  shoe 
there  is  a  knocker  plate  set  into  a 
recess  with  sufficient  clearance  to  slide 

along  the  vertical  axis.  This  plate  is 
connected  with  the  upper  stripper  plate 
by  screws  and  by  the  knocker  pins.  The 
action  of  this  stripper  plate  is  as  fol- 

lows: In  operation,  after  the  punching 
is  punched  out  and  the  upper  and  lower 
halves  separate  again,  the  outer  scrap  is 
pushed  up  by  the  lower  stripper  plate. 
The  material  coming  out  of  the  slots, 

"tooth  scrap,"  falls  through  the  lower 
half  of  the  die,  the  punching  itself  is 
carried  up  with  the  upper  half  until  it 
is  almost  at  the  top  of  the  stroke,  when 
a  stationary  knocker  pin  hits  the 
knocker  plate  and  releases  the  punch- 

ing. In  the  meantime  the  operator 
has  pulled  his  sheet  back  so  that  the 
punching  will  not  fall  on  the  place 
where  it  was  punched  out.  Then  he 
advances  the  sheet  so  that  the  next  cut 

may  be  taken.  In  this  way  the  punching  is  easily  pushed 

off  with  the  sheet  itself  without  requiring  the  operator's 
hands.  This  is  a  good  example  of  how  to  arrange  punches 
in  the  upper  and  the  lower  half  of  the  die  to  facilitate 
removal  and  to  save  time.  There  are  many  interesting 
and  ingenious  designs  of  dies  for  the  manufacture  of 
punchings  for  electrical  apparatus,  and  there  is  little 
written  about  them  or  put  in  the  form  of  drawings,  most 
of  it  being  handed  down  by  word  of  mouth  as  the  ac- 

cumulated experience  of  the  tool  department;  but  in 
this  article  it  is  not  intended  to  go  into  this  further. 

easily  convertible  to  re-tum  these  rings  to  the  numerous 
outside  diameters  increasing  by  ̂   in.  This  is  accom- 

plished by  means  of  the  chuck  shown,  fitted  to  a  Bullard 
vertical  turret  lathe. 

An  outside  view  of  the  chuck  with  the  packing-ring 
clamp  C  in  place  ig  shown  in  Figs.  1  and  2.  Details  of 
the  clamp  C  are  shown  in  Fig.  6.  The  part  A  is  clamped 
to  the  face  of  the  boring-mill  table  by  means  of  four  bolts 

r   

  -^■ 

-•-1 , 

liv 

:ii;:!:;;;:ii|--a 
y 

ST 

\-
 

4. 

w-,i--. 

->l 

Fie.5 

(:h.Mh 

FI6.2 RQA FI6.6 

CHUCK    AND    CLAMP    FOR    PACKING    RINGS 

Cttaiiack 

smp 

for  Air 

By  F.  E.  Stewart 

It  has  been  the  practice  to  return  air-pump  packing 
rings  after  they  have  been  slit  at  the  proper  angle.  Many 
of  the  methods  used  are  slow  and  inaccurate,  especially 
so  if  the  piece  cut  out  is  %  in.  or  more  for  rings  8  to  9 
in.  in  diameter.  Ee-tunied  rings  mean  longer  life  for 
cylinders  and  greater  efficiency  for  pumps. 

It  is  the  practice  of  one  large  railroad  system  to  rebore 
cylinders  that  are  found  ̂ ^  in.  out  of  round,  and  to  bush 
the  cylinders  when  worn  i\  in.  larger  than  nominal  diam- 

eter. Eings  are  manufactured  in  its  shops  to  fit  these 
rebored  sizes,  so  it  is  necessary  to  have  a  chuck  that  is 

through  the  slots  E.  The  pilot  F  is  &  correct  fit  in  the 
central  hole  in  the  table. 

A  set  of  bushings  similar  to  the  one  shown  in  Rg.  3 
are  turned  so  that  the  inside  fits  the  part  H,  Fig.  4,  and 
the  outside  fits  inside  the  finished  bore  of  the  packing 

rings.  Where  the  packing-ring  diameters  are  between 
wide  limits  it  is  necessary  to  build  out  to  the  larger  diam- 

eters with  a  series  of  bushings. 

Tlie  bushing  sho\^^l  in  Fig.  3  is  slipped  over  the 
pedestal  A,  Fig.  1,  the  packing  rings  are  then  applied 
with  Joints  quartered  until  the  last  one  projects  ̂ ^  in. 

to  i/g  in.  above  the  top  edge  of  the  bushing.  The  steel 
clamp  (J,  Fig.  6,  draws  the  rings  tight  against  the  bush- 

ing ,7  by  turning  the  handle  D  on  the  square  threaded 
screw.  When  the  setscrews  in  the  cap  K,  Fig.  5,  are 
drawn  down  against  the  rings  sufficiently  tight,  the  clamp 
C  can  be  removed,  thus  exposing  the  outside  of  the  rings 
for  turning.  The  shoulder  0,  Fig.  3,  is  ̂   in.  less  than 
the  thickness  of  the  ring. 

3S 

mg  Pen 
A.!a  lBimpr®wase<d  I 

By  B.  a.  Donley 

A  mechanic  designing  a  piece  of  machinery  had  to 
have  a  ruling  pen.  None  being  available,  he  took  a  piece 
of  %-in.  steel  wire  R  in.  long,  sawed  it  about  1  in.  deep 

through  the  center,  and  after  grinding  it  to  his  satis- 
faction he  sharpened  it  and  finished  the  job  satisfactorily. 
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OperatioEas  oia  tike  IR<eceBveir==EII]I 

SYNOPSIS — The  description  of  machine  and 
bench  operations  on  the  Springfield  model  1903 
service  rifle  is  continued  in  this  article.  Work 
and  tool-holding  devices,  cutting  tools,  jigs  and 
fixtures  are  illustrated  and  production  time  is  given 
for  all  operations. 

iiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiuniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiniiiiiiiiiJiiiiiiiiiiiii 
iiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiJiS 

Devices — Work  held  in  vise  Jaws,  Pig.  370-A.  Tool-Holdlngr 
Devices — Cutter  held  in  bar;  see  A,  Fig.  370-B.  Cutting  Tools 
— Cutter;  special  radius  cutter;  see  Figs.  370-B  and  371. 
Number  of  Cuts — One.  Cut  Data — Strokes  of  machine,  30  per 
min.;  feed,  about  0.003  in.  per  stroke;  hand  feed.  Coolant — 
Cutting  oil,  »^-in.  stream.  Average  Life  of  Tool  Between 
Grindings — 250  pieces.  Gages — PMg.  372;  A,  width  of  slots; 
B,  height  from  bottom;  C,  use  of  gage.  Production — 20  per  hr., 
two    machines. 

OPERATION   34.    MILLING   RECEIVER   CLIP   SLOT, 
ROUGHING 

Transformation — Fig.  373.  Machine  Used — Pratt  &  Whit- 
ney No.  2  Lincoln  type,  belt  drive.  Number  of  Machines  per 

Operator — One.      Work-Holding    Devices — Work    held    in    vise 
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OPERATION    52  8c  35 

STEEL  (Harden) Straight  Edge 
FIG.372B 

figU 

lock 

OPERATION  32.  SHAVING  LEFT  LOCKING-LUG  SLOT 
Transformation — Fig.  369.  Machine  Used — Horizontal 

shaving  machine,  made  at  the  shops.  Number  of  Operators 
per  Machine — One;  two  barrels  at  one  setting.  Work  is  held 
on  angle  plate;  held  by  nose  and  sides,  located  against  bot- 

tom, Fig.  374.  Tool-Holding  Devices — Threaded  arbor.  Cut- 
ting Tools — Side-milling  cutters.  Pig.  375.  Number  of  Cuts — 

One.  Cut  Data — Speed,  60  r.p.m.;  %-in.  feed.  Coolant — Com- 
pound. Average  Life  of  Tool  Between  Grindings — 1,000 

pieces.  Gages — Fig.  376;  A,  depth  from  front  end;  B,  width 
of  slot  and  location  from  right  side.  Production — 20  pieces 
per  hr. 

OPERATION  33.    SHAVING   RIGHT  LOCKING-LUG  SLOT 
Transformation — Fig.       369.         Machine       U.sed — Horizontal 

shaving  machine  made  in  the  shops.     Number  of  Machines  per 

•Copyright,   1916,  Hill  Publishing  Co. 

Operator — Two.  Work-Holding  Devices — Same  as  Pig.  370-A. 
Tool-Holding  Devices — Same  as  operation  32.  Cutting  Tools — 
Same  as  Figs.  370-B  and  371.  Number  of  Cuts — One.  Cut 
Data — Same  as  operation  32.  Coolant — Cutting  oil,  %-ln. 
stream.  Average  Lite  of  Tool  Between  Grindings — 250  pieces. 
Gages — Same  as  Fig.  372.  Production — 20  pieces  per  hr.,  two machines. 

OPERATION  35.    PROFILING  TOP  OF  RIGHT  WALL,  FRONT 
AND  REAR  SHOULDERS  AND  HANDLE  SEAT  TO  FINISH 

Transformation — Fig.  377.  Machine  Used — Pratt  &  Whit- 
ney profiler  No.  2.  Number  of  Operators  per  Machine — One. 

Work-Holding  Devices — Worlt  held  in  stud  clamped  by  vise 
jaws,  clamped  on  sides,  located  by  nose  and  bottom,  Fig.  378. 
Tool-Holding  Devices — Taper  shank.  Cutting  Tools — End-mill- 

ing cutters.  Fig.  3S0.  Number  of  Cuts — Two.     Cut  Data— Speed, 
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OPERATION     36  &  37 

1.200  r.p.m. ;  hand  feed.  Coolant — Compound.  Average  Life 
of  Too!  Between  Grindings — 120  pieces.  Gages — Fig.  381;  A 
length  and  fillet  gage;  B,  height  from  bottom  and  location  of 
front  and  rear  shoulders.  Production — 20  pieces  per  hr.  Note 
■ — Machining  diagram  shown  in  Fig.  379. 

OPERATION  JJ.  REMOVING  BURRS  LEFT  BY  OPERATION 
35  (REAMER) 

Number  of  Operators — One.  Description  of  Operation — 
Filing  burrs  oft  top  and  sides  and  reaming  burrs  from  hole 
Apparatus  and  Equipment  Used — Hand  reamer,  Fig.  36S-A,  and 
file.     Production — 250  per  hr. 

OPERATION  36.     PROFILING  TOP  OF  LEFT  WALL 

Transformation — Fig.  3S2.  Machine  Used— Pratt  &  Whit- 
ney No.  2  profiler;  machining  diagram.  Fig.  3S3.  Number  of 

Operators  per  Machine — One.  Work-Holding  Devices — Work 
held  on  stud  by  finger  clamp.  Fig.  3S4.  Tool-Holding  Devices 
— Taper  shank.  Cutting  Tools — Special  milling  cutters.  Fig. 
385.  Number  of  Cuts — Two,  one  with  straight  cutter  for  front 
end;  formed  cutter.  Fig.  385.  for  second  cut.  Cut  Data- 
Speed,  1,200  r.p.m.;  hand  feed.  Coolant — Compound,  >4-'n. 
stream.  Average  Life  of  Tool  Between  Grindings — 300  pieces. 
Gages — Fig.  386;  A.  position  and  shape  of  left  wall;  B,  gage 
in  position.     Production — 50  pieces  per  hr. 
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OPERATION   37.    PROFILING   THUMB   CUT   OVER 
LEFT  WALL 

Transformation — Fig.  3S2-A.  Machine  U.sed — Pratt  &  Whit- 
ney profiler;  machining  diagram.  Fig.  3S3-A.  Number  of 

Operators  per  Machine — One.  Work-Holding  Devices — Same 
IS  Fig.  384.  Tool-Holding  Devices — Taper  shank.  Cutting 
Tools — Special  milling  cutter.  Fig,  385-A.  Number  of  Cuts — 
One.  Cut  Data — Speed,  1,200  r.p.m.;  hand  feed.  Coolant — 
Compound,  ^4-in.  stream.  Average  Life  of  Tool  Between 
Grindlngs — 300  pieces.  Gages — Fig.  386;  C,  shape  and  loca- 

tion from  lug  slots;  D,  location  of  cut;  E,  use  of  gage.  Pro- 
duction— 60  pieces  per  hr. 

OPERATION  38.    SHAVING  CLIP  SLOT 

Transformation — Fig.  387.  Machine  Used — Bement,  Miles 
Co.  slotter,  20-in.  table.  Number  of  Operators  per  Machine — 
One.     Work-Holding   Devices — Work   held  on   stud   at   A,   Fig. 
388,  and  between  vise  jaws  B;  located  by  thumb-screw  C 
Tool-Holding  Devices — Tool  held  in  double  tool  post.  Cutting 
Tools — Shaving   tool   screwed   to  holder,  high-speed   steel.   Fig. 
389.  Cut  Data — Speed,  50  strokes  per  minute;  feed,  0.003  in. 
per  stroke;  hand  feed.  Coolant — Cutting  oil  put  on  with 
brush.  Average  Life  of  Tool  Between  Grindlngs — 400  pieces. 
Gages — Fig.  390;  A,  width  and  location  from  right  side;  B, 
distance  from  front  end;  plug  goes  in  bore  with  finger  A  rest- 

ing on  the  right  side;  finger  B  is  raised  to  drop  in  slot,  then 
the  end  of  plug  is  measured  by  a  straight-edge  across  the 
front  end  of  the  receiver.     Production — 40  per  hr. 

The  operations  shown  herewith  involve  not  only  some 
interesting  machinery  but  also  give  a  further  insight  into 
the  methods  of  gaging  difficult  and  intricate  work,  which 
have  been  developed  during  long  years  of  experience  in 
making  the  same  class  of  work.  The  sliaving  of  the 

locking-lug  slots  in  operations  32  and  33  is  done  in  a  spe- 
cial machine  using  hook  cutters  which  are  fed  into  the  work 

in  the  same  way  as  the  cutters  in  the  rifling  machine. 

'I'he  details  of  this  cutter  and  feeding  mechanism  are 
shown  in  Fig.  371.  This  shaving  might  even  be  called 
an  intermittent  broaching;  in  fact  the  broaching  of  such 
a  piece  as  the  receiver  at  one  cut,  even  with  a  long  broach, 
would  be  a  difficult  problem;  both  as  to  holding  against 
the  cut  and  supporting  the  sides  against  bulging  or 
springing  which  would  be  a  very  serious  drawback  indeed. 

The  measuring  of  these  slots  is  also  of  interest,  the 
mandrel,  which  plays  such  a  part  in  machining  the 
receiver,  being  also  used  in  measuring  many  of  the  opera- 

tions performed.  In  the  case  of  the  locking-lug  slots  the 
mandrel  is  first  inserted  in  the  hole,  then  the  gage  blocks, 
mounted  on  handles  bent  at  an  angle  of  about  30  deg., 
are  slid  into  place  beside  the  mandrel. 

OPERATION    39.    MILLING   CORNERS    OF   CLIP   SLOT 

Transformation — Fig.  391.  Machine  Used — Woodward  & 
Rogers  14-in.  three-spindle  upright  miller.  Number  of  Oper- 

ators per  Machine — One.  Work-Holding  Devices — Drill  jig, 
Fig.  392;  located  by  front  stud  and  at  tang  and  sides;  sup- 

ported on  the  bottom;  two  leaves,  A  and  B,  carrying  bushings, 
swing  over  receiver  to  guide  milling  cutter  C.  Tool-Holding 
Devices — Drill  chuck.  Cutting  Tools — Special  cutter.  Fig. 
392-A.  Number  of  Cuts — Two.  Cut  Data — Speed,  600  r.p.m.; 
hand  feed.  Coolant — Cutting  oil.  Average  Life  of  Tool  Be- 

tween Grindlngs — 450  pieces.  Gages — Fig.  393,  stand  gage 
with  hardened  plugs  In  bushings.  Production — 40  pieces 

per  hr. OPERATION   40.    DRILLING   HOLE   AT  FRONT   END   OF 
EJECTOR  SLOT 

Transformation — Fig.  394.  Machine  Used — Woodward  & 
Rogers  three-spindle  upright  drilling  machine,  14  in.  Number 
of  Operators  per  Machine — One.  Work-Holding  Devices — 
Drill  jig.  Fig.  395,  A  and  B;  A,  Jig  empty;  B,  with  work;  work 
is  held  by  jaws  A  against  stop  B;  swinging  stop  C;  bushing 
held  in  D,  which  slips  into  well  and  is  held  by  pin  E;  arm  F 
clamps  it  down,  and  screw  G  steadies  it  sidewise.  Tool- 
Holding  Device — Drill  chuck.  Cutting  Tools — 0.182-in.  twist 
drill,  high-speed  steel.  Number  of  Cuts — One.  Cut  Data — 
600  r.p.m.;  hand  feed.  Coolant — Cutting  oil,  %-\n.  stream. 
Average  Life  of  Tool  Between  Grindlngs — 400  pieces.  Gages — 
Fig.  396,  position  from  front  end.  Production — 100  pieces 

per  hr. 
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The  straight-edge  is  also  used  to  a  considerable  ex- 
tent in  gaging  the  various  parts.  An  example  of  this 

is  shown  in  Fig.  381-B.  Here  the  bottom  of  the  receiver 
rests  on  a  steel  support  and  against  the  side  templet 
shown.  This  templet  is  broad  enough  to  steady  a 
straight-edge,  which,  when  laid  across  it,  shows  whether 
the  side  of  the  receiver  matches  the  gage  or  not. 

A  different  type  of  gage  for  a  somewhat  similar  pur- 
pose  is   seen   in    Fig.    386.     Here    the    contour   of   the 

opportunities  for  error  in  shifting  from  one  to  the  other. 
This  is  of  course  necessary  at  times,  as  in  the  case  of 
the  receiver  under  consideration,  but  should  be  avoided 

when  possible. 
In  most  cases  it  is  necessary  to  have  three  working 

points  to  the  piece,  either  a  hole  and  one  side  or  two 
sides  at  right  angles,  and  one  end.  The  hole  makes  a 
good  working  point  as  can  be  seen  in  this  instance,  and 
can   in   addition   be   used   to   advantage  for  measuring. 

riG.593 

OPERATION     59 

other  side  is  being  gaged  as  well  as  the  relation  to  the 
lower  right  side,  one  of  the  important  gaging  points. 

Tliis  brings  up  the  importance  of  so  planning  the 
progress  of  work  through  the  shop  that  points  can  be 
established  from  which  to  locate  work  and  also  as  points 
for  gaging.  The  same  points  should  be  maintained 
through  all  its  operations  if  possible  as  there  are  always 

i<--/5  -  >k 

U   y 

FIG.  396  STCCl. 

Plug 

OPERATION   4.0 

The  uses  to  which  the  hand  milling  machine  are  put 
in  this  class  of  work  are  full  of  suggestions  that  should 
be  applicable  to  many  other  lines  of  work.  They  show 
work  held  in  both  horizontal  and  vertical  positions  as 

in  Figs.  374  and  421.  In  the  latter  case,  however,  the 
principles  of  the  profiler  are  applied  in  a  very  simple 
manner.     This  principle  gives  almost  any  desired  form 
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OPERATION   4  3.     PROFILING   FOR   CUTOFF  THUMB-PIECE 

Transformation — Fig.  397.  Machine  Used — I'ratt  &  Wliit- 
ney  No.  2  proilier;  machining  diagram.  Fi>r.  397-A.  Number 
of  Operators  per  Machine — One.  Worlc-Hoiding  Devices — 
Worl<  heid  on  mandrel  ciampid  hy  finger  ciamp,  Fig.  398. 
Tool-Hoiding  Devices — Taper  shanlt.  Cutting  Tools — ',4 -in. 
end  mills;  two  cutters,  rough  and  finish,  Fig.  399.     Number  of 

Cuts — Two.  Cut  Data — 1,200  r.p.m.;  hand  feed.  Coolant — 
Compound,  two  %-in.  streams.  Average  Life  of  Tool  Between 
Grindlngs — 500  pieces.  Gages — Fig.  400;  A.  location  from 
front  end;  B,  depth,  measured  by  putting  the  body  in  the  cut- oft  slot  and  slipping  the  rod  through  the  gage;  C,  height. 
I'roduction — 75  pieces  per  hr. 
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OPERATION  41.  HAND  MILLING  TOP  AND  BOTTOM  OF 
CUTOFF  CAVITY  COMBINED  WITH  OPERATION  42 

Transfoi-mation — Fig.  401.  Machine  Used — Whitney  Man- 
ufacturing Co.  No.  6.  Number  of  Operators  per  Machine — 

One.  Worlc-Holding-  Devices — Rotating  fixture,  Fig.  402. 
Tool-Holding  Devices — Taper  shank.  Cutting  Tools — Milling 

cutter,  Fig.  403.  Number  of  Cuts — One.  Cut"  Data — Speed,  700 r.p.m.;  hand  feed.  Coolant — Cutting  oil,  A -in.  stream.  Aver- 
age Life  of  Tool  Between  Grindings — 1,000  pieces.  Gages — 

Fig.  404;  A,  bottom  of  cutoff  cavity;  B,  top  of  cutoff  cavity. 
Production — 100  pieces  per  hr.  Note — Bottom  and  hole  are 
working  points. 

OPERATION  44.  HAND  MILLING  TO  REMOVE  BURRS  IN 
CUTOFF  THUMB-PIECE  CAVITY 

Transformation — Fig.  405.  Machine  Used — Reed  hand 
miller  No.  2.  Number  of  Operators  per  Machine — One.  Work- 
Holding  Devices — Work  held  on  mandrel,  held  by  finger 
clamp,  Fig.  406.  Tool-Holding  Devices — Cutter  arbor.  Cut- 

ting Tools — Facing  mill  with  one  round  corner.  Fig.  407.  Num- 
ber of  Cuts — One.  Cut  Data — Speed.  360  r.p.m.;  hand  feed. 

Coolant — Cutting  oil  put  on  with  brush.  Average  Life  of  Tool 
Between  Grindings — 4,000  pieces.  Gages — Not  gaged  till  after 
operation  44%.  Production — 175  pieces  per  hr.  Note — Right 
side  of  receiver  is  the  working  point,  two  pins  in  bottom  plate 
of  fixture  locate  cut. 

OPERATION  44%.  MILLING  FRONT  AND  REAR  OF 
CUTOFF  CAVITY 

Transformation — Fig.  408.  Machine  Used — Special  machine 
built  at  Hill  shop.  Number  of  Operators  per  Machine — One. 
Work-Holding  Devices — Work  held  on  mandrel  using  right 
side  as  centering  point.  Fig.  409.  Tool-Holding  Devices — Drill 
chuck.  Cutting  Tools — Special  cutter  and  special  arbor,  Fig. 
410;  pin  in  cutter  locks  bayonet  joint  in  arbor;  stops  on 
machine  determine  width  of  cutoff  opening.  Number  of  Cuts 
—One.  Cut  Data — 70  r.p.m.;  hand  feed.  Coolant — Cutting  oil 
put  on  with  brush.  Average  Life  of  Tool  Between  Grindings — ■ 
2,000  pieces.  Gages — Width,  Fig.  411.  Production — 45  pieces 
per  hr. 

OPERATIONS  491/2  AND  79.  HAND  MILLING  TO  REMOVE 
STOCK  REAR  OF  SAFETY-LUG  SLOT 

Transformation — Fig.  412.  Machine  Used — Garvin  No.  3 
hand  miller.  Number  of  Operators  per  Machine — One.  Work- 
Holding  Devices — Rotating  fixture;  work  held  on  stud  and  by 
tang,  supported  on  bottom.  Fig.  413.  Tool-Holding  Devices — 
Milling  cutter  arbor.  Cutting  Tools — Two  milling  cutters, 
Fig.  414.  Number  of  Cuts — One.  Cut  Data — 400  r.p.m.;  hand 
feed.  Coolant — Cutting  oil,  two  iV-in.  streams.  Average  Life 
of  Tool  Between  Grindings — 4,000  pieces.  Gages — Fig.  415; 
A,  shape  and  location;  B,  round  corner  over  clip  slot.  Pro- 

duction— 40  pieces  per  hr.  Note — Working  points,  bottom  and 
hole  of  receiver. 

OPERATION  45.  MILLING  TANG 

Transformation — Fig.  416.  Machine  Used — Pratt  &  Whit- 
ney No.  2  belt-drive  Lincoln  type.  Number  of  Operators  per 

Machine — One.  Work-Holding  Devices — Vise  fixture.  Fig.  417; 
locates  by  front  end  and  bottom,  clamps  on  sides;  fixture 
raises  work  to  give  proper  contour,  by  what  is  known  as 
"bridge"  milling.  Tool-Holding  Devices — Taper  shank.  Cut- 

ting Tools — One  form  cutter.  Fig.  418.  Number  of  Cuts — One. 
Cut  Data — 50  r.p.m.;  %-in.  feed.  Coolant — Compound,  14 -in. 
stream.  Average  Life  of  Tool  Between  Grindings — 2,000 
pieces.  Gages — Fig.  419;  contour  gage  with  fingers;  locates 
from  front  end,  sides  and  bottom.  Production — 40  pieces  per 
hr.     Note — Working  points,  bottom,   sides  and  hole. 

without  the  use  of  complicated  and  expensive  formed 
cutters.  It  is  well  worth  careful  consideration  and  will 
often  save  the  use  of  more  expensive  machines.  The  ele- 

vating fixture  also  has  its  place  in  this  work,  operation 
45,  milling  the  tang,  being  an  example  of  this.  Here 
the  table  is  raised  as  it  is  fed  forward  by  power,  a  cam 
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beneath  giving  the  table  the  proper  elevation  at  each 
point.  In  other  cases,  the  fixtures  are  elevated  simply 

to  bring  the  work  against  the  cutter  in  the  proper  posi- 
tion, this  being  preferred  to  raising  the  table  of  the  ma- 

chine. The  weight  raised  is  much  less  and  it  is  easier 

to  "feel"  the  stop  than  where  a  heavier  weight  is  being 
handled.  A  valuable  feature  is  the  use  of  the  profiling 
machine  and  cutter  for  securing  slots  of  the   desired 
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width,  such  as  the  cockiiifj-pieee  groove  shown  in  opera- 
tion 51,  Figs.  444  and  445.  Even  wliere  the  end  of 

the  groove  does  not  need  to  be  rounded  as  in  this  case, 
the  use  of  the  profiling  cutter  and  guide  makes  it  pos- 

sible to  secure  the  desired  width  with  more  certainty  than 
with  the  usual  milling  cutters.  Cutter  wear  can  be 
easily  counteracted  by  simply  moving  the  taper  guiding 

insure  correct  seating  of  the  part  in  the  next  operation, 
for  milling  cutters,  drills  and  other  cutting  tools  will 
throw  up  burrs  and  these  interfere  with  properly  locating 
work  in  a  fixture.  And  this  is  a  big  factor  in  securing 
accurate  and  duplicate  work. 

This,  in  fact,  is  one  of  the  "personal"  elements  which 
enter  into  this  sort  of  work  and  which  are  too  often  over- 
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|jin  down  toward  the  profiling  form,  while  it  is  extremely  looked  in  trying  to  find  reasons  for  new  men  spoiling 
difficult  to  maintain  accuracy  in  the  width  of  cut  with  a  work.     It  also  affords  a  suggestion  for  fixture  designs, 
solid  milling  cutter.  pointing  out  the  advantages  of  so  designing  fixtures  that 

The  numerous  filing  and  burring  oyx-rations.  trivial  in  burrs  and  similar  discrenancics  will  not  affect  the  loca- 
themselves,   are   in   reality   quite   necessary    in   order   to  lion  of  the  work  in  the  fixture. 
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46 

OPERATION  45% HAND  MILLING  TO  MATCH  TOP  OF 
TANG 

Transformation — Fig.  420.  Machine  Used — Whitney  Man- 
ufacturing Co.  No.  6.  Number  of  Operators  per  Machine — ■ 

One.  Worl<-Holding  Devices — Vise  fixture,  Fig.  421  with 
form  A  to  guide  roller  B  and  give  contour;  stop  C  locates 
tang.  Tool-Holding  Devices — Milling  arbor.  Fig.  422,  fitted 
with  roll  to  guide  cutter  over  the  form.  Cutting  Tools — 
Formed  milling  cutter.  Fig.  423.  Number  of  Cuts—One.  Cut 
Data — 300  r.p.m.;  hand  feed.  Coolant — Cutting  oil,  A -in. 
stream.  Average  Life  of  Tool  Between  Grindings — 4,000 
pieces.  Gages — None.  Production — 175  pieces  per  hr.  Note — 
Working  points  are  hole  and  sides  of  receiver. 

OPERATION  46.    DRILLING  TWO  HOLES  FOR  CUTOFF- 
SPRING  SPINDLE 

Transformation — Fig.  424.  Machine  Used — ^'oodward  14- 
in.  three-spindle  upright  drilling  machine.  Number  of  Oper- 

ators per  Machine — One.  Work-Holding  Devices — Drill  Jig. 
Fig.  425;  bushing  In  A  guides  special  drill;  jig  Is  turned  over 
and  rests  on  legs  BBBB  to  drill  other  side.  Tool-Holding 
Devices — Drill  chuck.  Cutting  Tools — Round-nose  drill.  Fig. 
426.  Number  of  Cuts — Two.  Cut  Data — 600  r.p.m.;  hand  feed. 
Coolant — Cutting  oil,  ,'  -in.  stream.  Average  Life  of  Tool 
Between  Grindings — 1,000  pieces.  Gages — Fig.  427.  locates 
position  of  holes.  Production — 60  pieces  per  hr.  Note- Working  points,  sides  and  hole. 
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The  shaving  operations  typified  by  operation  38  are 
clone  on  slotters  or  punch  presses.  The  cutters  and  cut- 

ter holders  are  made  so  as  to  be  readily  removable  and 
easily  kept  to  size.  The  feed  in  such  work  is  something 
of  a  problem,  owing  to  the  possibility  of  distortion  of 
the  piece,  as  it  is  difficult  to  support  the  rear  of  the 
receiver  for  this  work.  This  necessitates  a  very  light 
feed  per  stroke,  about  0.003  to  0.005  in.  being  found 
best  from  all  points  of  view.     At  50  strokes  per  minute. 

however,  the  clip  slot  can  be  finished  at  a  fair  rate  of 
speed.  It  is  gaged  from  the  front  end  as  in  many  receiver 
operations.  The  finger  is  lifted  to  allow  the  gage  to 
be  put  in  place,  then  the  lug  is  drawn  back  and  front 
end  measured  across  receiver,  instead  of  gaging  from  the 
rear  end  as  might  be  surmised  from  the  form  of  the 
gage.  Shaving  operations  such  as  these  are  often  the 
most  feasible  means  of  cleaning  up  out-of-the-way 
surfaces  hard  to  get  at  by  any  other  means. 
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OPERATION      48 

OPERATION    47. PROFILING    GROOVE    FOR    CUTOFF- 
SPRING   SPINDLE 

Transformation — Fig.  428.  Machine  Used — Pratt  &  Whit- 
ney No.  2  profiler;  machine  diagram,  428-A.  Number  of  Oper- 

ators per  Machine — One.  Worlt-Holding  Devices — Held  on 
vertical  mandrel  by  finger  clamp,  operated  by  lever  A,  Fig. 
429;  the  profilinK  form  B  Is  adjustable  by  screws  C  and  D. 
Tool-Holding  Devices — Taper  shank.  Cutting  Tools — Round- 
edge  milling  cutter.  Fig.  430.  Number  of  Cuts — One.  Cut 
Data — 1,200  r.p.m.;  hand  feed.  Coolant — Compound,  %-ln. 
stream.  Average  Life  of  Tool  Between  Orlndings — 300  pieces. 
Gages — Fig.  431.  Production^SO  pieces  per  hr.  Note — 
Working  point.s,  hole,  front  end  and   right  side. 

FIG.  435C 

OPERATION  48.    MILLING   SEAR   SLOT,   ROUGH 
ON  RECEIVER 

Transformation — Fig.  432.  Machine  Used — Pratt  &  Whit- 
ney No.  2  Lincoln  type  miller.  Number  of  Machines  per  Oper- 
ator— Two.  Work-Holding  Devices — Held  on  stud  at  front 

end,  vise  Jaws  and  plug  at  rear  end,  Fig.  433;  fixture  raises 
work  against  cutter,  as  in  Fig.  366.  Tool-Holding  Devices — 
Taper  shank.  Fig.  434-A.  Cutting  Tools — Side-milling  cutter. 
Fig.  434-B.  Number  of  Cuts — One.  Cut  Data — Speed,  70  r.p.m.; 
%-in.  feed.  Coolant — Compound,  ?4-in.  stream.  Average  Life 
of  Tool  Betweeti  Grindings — 2,000  pieces.  Gages — None. 
Production — 20  pieces  per  hr.  per  machine.  Note — This  is  an 
example  of  the  use  of  a  fixture  with  auxiliary  feed. 
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OPERATION   48%.    MILLING   SEAR  SLOT,   FINISH 

Transformation — Same  as  Fig.  432.  Machine  Used — Pratt 
&  Whitney  No.  2  Lincoln  type  miller.  Number  of  Machines 
per  Operator — One.  Work-Holding  Devices — Same  as  Fig. 
433.  Tool-Holding  Devices — Same  as  Fig.  434-A.  Cutting 
Tools — See  flnish-cutter  dimensions  in  Fig.  434-B.  Number 
of  Cuts — One.  Cut  Data — Speed,  70  r.p.m.;  %-in.  feed.  Coolant 
— Compound,  '/4-in.  stream.  Average  Life  of  Tool  Between 
Grindings — 2,000  pieces.  Gages — Fig.  435;  A,  centering  gage, 
locates  from  right  side;  B,  width  of  slot:  C,  depth;  base  A  is 
Bet  across  bottom  of  receiver  and  point  B  Indicates  by  multi- 

plying lever;  bottom  of  both  sear  slot  and  receiver  should  be 
the  same.     Production — 40  pieces  per  hr. 

OPERATION    49. MILLING    COCKING-PIBCE    GROOVE 
IN    RECEIVER 

Transformation — Fig.  436.  Machine  Used — Pratt  &  Whit- 
ney No.  2  Lincoln  type  miller.  Number  of  Machines  per  Oper- 
ator— Two.  Work-Holding  Devices — Held  on  stud  and  In  vise 

Jaws,  Fig.  437;  locates  by  stud  and  top  of  sear  lug.  Tool- 
Holding  Devices — Taper  shank,  Fig.  43S-A.  Cutting  Tools — 
Side-milling  cutter.  Fig.  438-B.  Number  of  Cuts — One.  Cut 
Data — Speed,  70  r.p.m.;  %-in.  feed.  Coolant — Compound,  >4-in. 
stream.  Average  Life  of  Tool  Between  Grindings — 200  pieces. 
Gages — Fig.  439;  A,  length  from  front  end  of  receiver;  B, 
width,  depth  and  location  from  right  side.  Production — 20 
pieces  per  hr.,  one  machine.  Note — Working  points,  hole  and 
top  of  sear  flange. 

OPERATION  50.    PROFILING  REAR  OF  SAFETY-LUG  SLOT 

Transformation — Fig.  440.  Machine  Used — Pratt  &  Whit- 
ney No.  2  profiler;  machining  diagram.  Fig.  440-A.  Number  of 

Operators  per  Machine — One.  Work-Holding  Devices — Held 
by  stud  and  vise  Jaws,  Fig.  441.  Tool-Holding  Devices — Taper 
shank.  Cutting  Tools — End  mills.  Fig.  442.  Number  of  Cuts — 
Two.  Cut  Data — Speed,  1,200  r.p.m.;  hand  feed.  Coolant — Com- 

pound, two  "A -In.  streams.  Average  Life  of  Tool  Between 
Grinding!? — 400  pieces.  Gages — Fig.  443;  A,  location  from 
right  side;  B,  plug  goes  in  receiver,  finger  A,  locates  against 
right  side,  while  a  block  on  top  fits  the  slot;  a  straight-edge 
across  front  measures  correct  distance.  Production — 75  per  hr 
Note — Working  points,  hole   and   bottom. 

OPERATION  51.    PROFILING  COCKING-PIECE  GROOVE 

Transformation — Pig.  444.  Machine  Used — Pratt  &  Whit- 
ney No.  2  profiler;  machining  diagram.  Fig.  444-A.  Number 

of  Operators  per  Machine — One.  Work-Holding  Devices — 
Held  on  stud  and  vise  Jaws.  Fig.  445.  Tool-Holding  Devices — 
Taper  shank.  Cutting  Tools — End  mill.  Fig.  446.  Number  of 
Cuts — Two.      Cut    Data — 1,200    r.p.m.;    hand    feed.      Coolant   

Compound,  two  hi-in.  streams.  Average  Life  of  Tool  Between 
Grindings — 200  pieces.  Gages — Fig.  447;  A,  width  of  groove; 
B,  depth;  under  side  is  curved  to  fit  a  plug,  outside  to  fit 
radius  of  groove;  the  gage  must  slide  between  plug  and  re- 

ceiver wall;  C,  location;  finger  A  rests  on  right  side  when 
block  B  is  in  groove.  Production — 40  pieces  per  hr.  Note — 
Working  points,   hole  and  bottom. 

Drillis&g  a  I^oir^^  Cairmisl&eift 
The  Curtiss  camshafts  are  made  hollow  in  order  to 

reduce  weight,  and  also  for  lubrication.  They  are  of  0.15 
carbon  steel,  41  in.  long  and  about  21/2  in.  in  diameter, 
with  a  34-in.  hole  bored  the  whole  length.  The  boring 
of  these  camshafts  led  to  some  interesting  experiences, 
both  in  the  machine  to  use,  in  the  best  drill  for  the  work, 
vhe  kind  of  lubricant,  the  pressure  required  and  last  but 

not  least,  the  quantity  which  would  give  the  best  results. 
Special  drilling  machines  were  built  by  the  Fay  & 

Bowen  Co.,  Geneva,  N.  Y.,  as  none  could  be  purchased  at 
either  a  reasonable  price  or  delivery.  These  machines 
were  built  up  of  a  pair  of  channel  beams,  A,  spaced  by 
substantial  cast-iron  blocks  at  each  end  and  having  lighter 

braces  at  different  points  along  the  bed.  A  substantial 
headstock,  carrying  a  suitable  chuck  and  driven  by  a  heavy 
belt,  is  mounted  at  one  end  of  the  bed.  At  the  other  end 
is  the  tailstock,  or  boring  head,  while  E  is  a  central  sup- 

port for  the  outer  end  of  the  camshaft.  This  also  guides 
the  drill  into  the  work  and  carries  the  lubricant  to  the 

cutting  edge  around  the  outside  of  the  drill.  Standard 
hollow  drills  are  used. 

The  illustration  shows  the  camshaft  at  B,  the  drill  at  D, 
the  ratchet  wheel  and  feed  at  E,  the  screw  being  at  F 
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The  rod  //  controls  the  belt  shifter  on  the  headstock. 

In  the  beginnincr,  before  the  problem  of  proper  lubrica- 
tion was  thoroughly  realized,  a  small,  single-cylinder 

pump  was  used.    This  delivered  about  1  gal.  per  min.  at 

;  -tifiMi 

A                              : 

SPECIAL   MACHINE    FOR   CAMSHAFT    DRILLING 

1.50  lb.  pressure.  Experience  soon  demonstrated  that  this 
was  insufficient,  and  both  the  pressure  and  the  amount 
of  the  lubricant  were  greatly  increased.  Oil  was  first 
tried,  but  it  was  found  too  heavy  to  allow  of  a  sufficient 
quantity  being  pumped  through  the  drill.  The  water 
lubricant,  solent,  has  been  found  much  more  satisfactory. 

The  speed  of  the  camshaft  revolution  is  270  per  min. 
and  the  feed  of  the  drill  about  %  in.  per  min.  The  holes 
yre  drilled  halfway  through  and  the  camshaft  then  turned 
end  for  end,  the  holes  meeting  with  very  little  variation. 

Sps'ais^isag  Eiasi-mffieS  Upoia  Medals 
By  Peter  F.  O'Shea 

In  a  short  time  it  will  be  as  hard  to  get  hand-painted 
metal  parts  as  it  is  now  to  find  hand-painted  china.  The 
spraying  method  is  far  quicker  and  may  be  done  by  un- 

skilled labor,  and  if  the  conditions  are  properly  regulated, 
the  result  is  just  as  good.     This  applies  also,  if  especial 

THE    ENAMELING    ROOM 

care  be  taken,  to  enameling.  It  is  therefore  timely  to  give 

a  description  of  one  company's  spraying  arrangements. 
Two  galvanized  iron  hoods  are  arranged  side  by  side 

and  two  more  placed  back  to  back  with  them.  An  exhaust 
air  pipe,  branching  into  each  of  the  four  hoods,  leads 
away  from  this  cluster  to  carry  off  the  flying  vapor  of  the 
enamel.  The  front  of  each  hood  is  open,  as  the  exhaust 
is  expected  to,  and  does,  keep  the  enamel  from  entering 
the  room.  In  the  center  of  the  floor  of  each  hood  stands 

a  rack,  or  holder,  for  holding  the  article  firmly,  vet 
allowing  all  parts  of  the  surface  to  be  reached  by  the 
spray. 

The  spray  is  applied  from  a  reservoir  holding  about  a 
quart  of  enamel  and  shaped  like  the  usual  ga.soline  torch. 
At  the  top  is  a  nozzle  fed  by  compressed  air,  which  blows 
over  the  top  of  the  reservoir  and  ejects  the  spray  of  enamel 
with  sufficient  force  to  make  it  adhere.  It  takes  the 

workman  but  a  short  time  to  learn  how  much  to  put  on 
so  that  the  enamel  will  not  crack  or  peel. 

For  large  special  pieces  a  long,  high,  shallow  hood  is 
provided,  flat  against  a  wall  or  partition. 

The  work  is  dried  in  a  battery  of  ovens  shown  in  the 
illustration.  The  pieces  are  taken  out  after  an  hour  and 

hung  on  pegs  in  the  air.  For  pieces  which  have  to  be  as- 
sembled, enameled  and  rushed  through  in  a  hurry,  special 

racks  made  of  angle  iron  are  provided,  as  shown  at  the 

right-hand  end  of  the  picture,  where  the  piece  is  sus- 
pended by  bent  wire  through  holes. 

Steel  Gages 
By  C.  a.  Macreadt 

That  metal  can  be  straightened  by  peening  it  with  a 
hammer  is  well  known.  It  is  not  so  well  known,  how- 

ever, that  this  peening  effect  shows  itself  on  hardened 
sleel  when  ground  in  a  surface  grinder.  The  curling 
of  thin  work  in  the  surface  grinder  is  usually  attributed 
to  local  heating  of  the  surface  in  contact  with  the  wheel. 
While  this  local  heating  may  have  some  slight  influence,; 
and  cause  slight  stretching  and  consequent  distortion  of 
the  whole  piece,  the  principal  cause  of  distortion  is  the\ 
peening  effect  of  the  millions  of  abrasive  grains  striking] 
the  surface  at  high  speed,  and  each  one  peening  andj 
stretching  the  surface  by  a  very  minute  amount. 

One  may  ask.  How  do  you  know  that  it  is  the  peen- 
ing and  not  the  heat,  when  both  conditions  are  concur- 

rent? Take  a  piece  of  thin  hardened  steel,  such  as  used 
for  thickness  gages,  and  grind  it  to  say  0.005  to  0.010 
in.  thick.  Such  a  strip  when  taken  from  the  magnetic 
chuck  is  curled,  but  of  even  thickness  throughout. 

Now  take  an  india  oilstone  pencil  and  stone  the  con- 
cave surface.  The  heat  generated  is  so  slight  that  its 

effect  is  negligible,  but  the  piece  of  steel  is  curled  by 
the  stretching  or  peening  of  the  concave  surface.  The 
stoning  should  be  carried  on  till  the  piece  is  curled  in  the 
opposite  direction,  then  turned  over  and  stoned  on  the 
new  concave  side  to  bring  it  straight,  thus  straightening 

the  piece  and  eliminating  the  curling  caused  by  grind- 
ing. If  carefully  done  the  work  is  just  as  thick  after 

stoning  as  before. 

A  piece  of  emery  cloth  wrapped  round  a  piece  of  board 
was  used  in  this  way  to  pcen  the  distortion  out  of  a 

i>icce  of  tin  14  in.  in  diameter.  It  acted  as  if  a  niilli'^-- 

peenLng  hammers  wore  operating  on  the  surface.  ̂ .'^ 
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Larger  production,  greater  accuracy,  reduced  drill 
breakage,  and  a  more  even-tempered  operator  are  some  of 
the  profitable  results  to  be  realized  by  clamping  drill 
jigs  to  the  drilling-machine  table  when  practicable  to  do 
so,  yet  these  facts  are  often  overlooked.  The  majority 
of  tiie  jigs  used  for  one  hole  only  can  be  fastened  in  this 
way,  often  without  change  in  design,  yet  we  see  small 
holes  drilled  in  pieces  that  are  diificult  to  line  up  quickly 
with  the  drill  on  account  of  the  combined  weight  of  the 

]iressed  in  the  base  //,  and  the  plug  D  is  pressed  in  A 
and  is  a  turning  fit  in  7.  The  base  //  may  be  clamped 

to  the  table  by  the  projecting  rim.  As  A  is  easily  re- 
movable from  the  base  II,  other  jigs  of  the  same  type 

may  be  used  on  the  same  base  by  making  the  pin  E  and 
the  plug  I)  uniform  on  all.  In  Fig.  2  is  shown  another 
type  of  indexing  jig  that  may  be  clamped  into  position, 
this  jig  being  used  for  drilling  the  strap  A.  The  base 
plate  B,  as  shown,  has  lugs  on  each  end  for  clamping 
purposes.  The  bole  C  is  at  an  angle  from  the  vertical 
equal  to  one-half  the  angle  included  between  the  holes 

FIGS.    1    AND    2.     EXAMPLES    OF    .'!TMPLE    INDEXING    JIGS 

ivork  and  the  jig.  The  drill  not  being  stiff  enough  to 
pull  the  jig  into  exact  position,  both  drill  and  bushing 
are  worn  excessively,  the  hole  is  not  drilled  straight,  and 
drill  breakage  is  frequent.  Many  drilling  machines  of 
the  sensitive  type  have  no  provision  for  clamping  any- 

thing to  tlie  table..  A  false  table  with  T-slots,  tap])ed 
holes,  or  both,  l)olted  to  the  machine  table,  will  be  found 
in  many  cases  to  be  very  inexpensive  compared  with  the 

'  benefits  derived  from  its  use.  A  wide  piece  of  cold-rolled 
steel  with  a  few  tapped  holes  for  clamp  screws,  and 
attached  to  the  macliinc  table  by  C-clamps  or  pattern- 

makers' clamps,  will  often  answer  the  purpose  where  the 
job  is  light  and  small  production  requires  that  expense 
be  kept  at  a  minimum. 

Modifications  of  the  type  of  jig  shown  in  Fig.  1  may 
often  be  used  where  two  small  holes  are  to  be  drilled  in 

a  comparatively  large  piece.  The  jig  illustrated  consists 
of  an  angle  plate  A,  and  a  strap  B  carrying  bushings  C, 
which  are  placed  at  equal  distances  on  each  side  of  the 
center  plug  D.  The  pin  E  in  the  angle  A  stops  against 

base  //,  thus  bringing  the  bushings 
ling    position.     The    bushing    I    is 

pins  F  and  (!  in  the 
Hernately    into    dril 

in  the  strap  A.  The  center  stud  D  is  pres.sed  into  part 
F,  and  is  a  turning  fit  in  the  hole  C,  end  movement  being 
taken  up  by  the  washer  and  nuts  as  shown.  The  surfaces 
F  and  (1  may  alternately  be  brought  against  the  pin  H, 
thus  bringing  the  bushings  into  drilling  position.  The 
screw  /  has  a  flat  to  permit  the  removal  of  the  work. 

Pins  ./  are  stojjs,  while  the  pin  A'  locates  in  a  slot  in  A. 
For  light  drilling,  these  types  of  jigs  will  be  found 

just  as  satisfactory  as  a  lock-indexing  jig,  more  rapid 
to  handle  and  less  expensive  to  make.  The  bushing 
heads  may  be  ground  so  that  the  jig  may  be  positioned 
exactly  by  an  indicator.  Leroy  M.   Curry. 

Anderson,  Ind. 

One  of  the  important  operations  in  the  manufacture 
of  brass  cartridge  cases  is  the  partial  annealing  of  the 
moutli  of  the  case  before  tapering. 

The  object  is  to  anneal  the  part  of  the  case  to  be  ta- 
]iered,  so  that  thu  metal  will  be  soft  enough  to  compress Ta, 

Cuts- 
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without  wrinkling  and  yet  be  sufficiently  hard  so  that 

the  specified  tensile  strength  is  obtained  after  tapering. 

A  number  of  devices  have  been  made  for  this  opera- 

tion, among  which  are  a  red  hot  chamber  in  which  the 

case  is  held  at  a  fixed  depth  and  for  a  length  of  time 

determined  by  experiment,  an  arrangement  of  gas  jets 

playing  on  the  side  of  the  case,  which  is  slowly  revolved, 
and  variations  of  these. 

A  method  which  the  writer  has  not  seen  described  in 

the  columns  of  the  American  Machinist  is  annealing  by 
immersion  in  a  molten  mass. 

The  apparatus  is  simple,  consisting  of  a  common  iron 

sink  with  a  holding  device  for  the  cartridge  cases,  the  wliole 

at  a  temperature  of  750  dcg.  F.  for  2  min.  is  satisfactory 

for  use  with  a  given  set  of  tapering  tools.  Using  a  sink 

with  15  holders,  one  case  is  put  on  and  removed  every 

8  sec.  The  cases  are  quenched  by  rolling  into  a  tank  of 

water.  The  cleaning  has  not  been  done  in  the  quench 

tank,  because  the  concentration  of  saltpeter  increases  rap- 

idly from  drippings  carried  over.  C.  R.  Baktox. 
El  Paso,  Tex. 

When  cutting  keyways  in  the  lathe  it  is  customary  to 
center  the  shaft  and  then  work  the  carriage  back  and 

forth  by  hand.  This  is  slow  and  hard  work.  If  the 

keyway  is  not  to  be  the  full  length  of  the  shaft,  the  follow- 
ing method  can  be  used : 

The  shaft  is  placed  between  centers  with  the  steady- 
rest  clamped  near  the  live-center  end.  The  steadyrest 

guides  shoidd  be  carefully  tightened,  so  that  they  clamp 

the  shaft  and  prevent  it  from  turning.  The  live  cen- 
ter, however,  should  turn  freely.  A  cutting  tool  is  held 

on  its  side  in  the  tool  post;  a  follow  rest  should  be 

clamped  to  the  carriage  at  the  rear  of  the  cutting  tool. 

,     ,^,  _  ̂       ,^_„    ,      ̂    .    <7lOM>i  Ctiecliermrk  of 
Ba^-Pipt  t*  ̂ ~J-CSid"i55:P<S^^^^        da  Firebrick 

IndtKsd  Draft 

THE    MOUTH-ANNEALING    OUTFIT 

set  in  brickwork  over  a  gas  burner,  as  shown.  The  holder  is 

made  of  %-in.  black  pipe  screwed  together.  The  fork 

to  hold  the  case  is  a  three-fingered  brass  casting  made  for 

the  purpose.  It  will  be  noted  that  one  of  the  uprights  is 
left  blank,  this  because  tlie  joints  usually  leak  and  gas 

is  formed  inside  the  pipe,  the  gas  being  vented  through 
the  unused  upright. 

To  secure  a  material  for  the  liquid  which  is  satisfac- 

tory in  every  respect  has  been  difficult,  and  perhaps  some 

of  the  readers  may  suggest  something  better  than  salt- 
peter, or  commercial  sodium  nitrate,  which  has  proved 

to  be  the  most  economical  so  far  as  it  melts  easily  and 

does  not  volatilize  appreciably  within  the  range  of  tem- 

perature used,  700  to  850  deg.  F.  The  main  disad- 
vantage is  that  it  sticks  to  the  case  after  quenching  and 

must  be  removed  before  tapering.  A  dip  in  the  sulphuric- 
acid  pickle  tub  is  sufficient,  but  the  attendant  rinsings, 
washings  and  dryings  are  troublesome  and  expensive. 
However,  it  has  been  found  that  a  certain  amount  of 
cleaning  is  necessary  on  the  case  before  tapering,  in  order 
to  avoid  the  scratches  that  are  so  objectionable  to  the 

inspectors. 
A  pyrometer  registers  the  temperature,  which  can  eas- 

ilv  be  kept  constant  after  work  has  started,  and  the  num- 
ber of  cold  cases  dipped  in  the  liquid  per  minute  is 

constant. 
The  procedure  is  to  remove  and  put  on  a  case  at  such 

intervals  that  each  one  is  properly  annealed  during  the 
time  all  the  others  are  being  changed.  By  keeping  one 
man  on  the  job  this  interval  can  be  judged  accurately 
without  a  watch. 

The  Russian  3-in.  cartridge  case  has  a  double  taper. 
It  has  been  found  that  an  immersion  of  3^  in.  in  liquid 

LATHE   SET  UP   FOR   CUTTING   KETWATS 

The  tool  should  lead  the  follow  rest.  A  hardwood  block 

held  in  the  rest  in  place  of  the  metal  guide  will  save  the 
shaft  from  being  cut. 

"The  lathe  is  started  up  and  the  carriage  given  quick 
feed,  the  cutting  tool  being  fed  into  the  cut  hy  hand. 

The  carriage  should  preferably  be  run  back  by  hand  with 
the  tool  out  of  the  cut.  If  the  lathe  is  small,  then  light 

cuts  should  be  taken :  otherwise  the  shaft  may  be  forced 

up  against  the  live  center  and  cause  binding.  It  is  best 

to  rough  out  the  cut  with  a  narrow  rounded  tool  and 

then  finish  with  a  square-cornered  one  the  full  width  of 

the  required  kej-wav.  H.  H.  Parker. 
Oakland,  Calif. 

The  Natsude  Works  in  Osaka,  Japan,  were  recently 
founded  to  make  fuses  for  Russia.  The  shop  is  equipi^d 

with  about  1,000  machine  tools,  with  from  2,000  to 

2,300  men.  The  entire  works  were  completed  and  started 

to  make  fuses  in  three  months  after  the  order  was  signed. 

They  have  about  2.700,000  fuses  on  hand,  the  contract 

price  being  about  -1.10  yen  (about  $2)  each. 
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C^ttttnim^  Tools 
I  read  an  article  on  page  300  of  tlie  American  Ma- 

chinist that  told  liow  to  braze  a  piece  of  high-speed  tool 
steel  onto  a  piece  of  iron  with  an  electric  welding  plant. 
Here  is  a  method  that  may  be  employed  by  the  small  shop 

that  does  not  possess  an  electric  outfit: 
The  tool  is  made  of  common  wrought  iron  y^^sXV-y,  in., 

with  a  l^-in.  square  piece  of  high-speed  tool  steel  brazed 

l"^-'\ 

THE  BRAZED-TIP  TOOL 

into  the  gap  cut  on  the  end.  The  work  is  done  by  sim- 
ply heating  the  iron  and  cutting  out  a  gap  large  enough 

for  the  point.  The  steel  is  put  on  the  bar  of  iron,  which 
is  laid  in  the  fire  with  the  steel  side  up. 

A  slow  blast  is  used,  and  when  the  iron  and  steel  are 

at  about  the  heat  required  to  forge  the  steel,  the  com- 
pound is  put  on  top  of  the  steel,  and  when  it  melts  the 

work  is  taken  out  of  the  fire.  As  soon  as  the  steel  ad- 
heres, the  tool  is  tempered  under  a  blast.  The  compound 

used  is  a  mixtiire  of  fine  brass  shavings  and  jnilverized 
borax.     There  is  no  special   rule  for  mixing. 

Aldrich.  Ala.  Joe  Gillklanp. 

I  have  read  articles  in  the  American  Machiimt  lately 

that  discussed  the  subject  of  standard  size  holes  from 

many  angles,  but  the  man  wlio  uses  cold-rolled  shafts 
has  not  as  yet  testified. 

The  man  who  makes  harvesters,  haying  machinery  and 

kindred  lines,  as  well  as  the  makers  of  certain  motor- 

car parts,  uses  cold-rolled  or  drawn  shafting  with  no 
further  finish  on  its  outside  dianu^ters.  He  has  no  choice 

but  to  bore  holes  of  varjdng  sizes,  which  are  used  pro- 
gressively on  smaller  holes  until  they  become  useless,  or 

perhaps  are  staved  out  and  reground  to  the  original  size 
if  no  use  exists  for  them  when  smaller. 

Poughkeepsie,  N.  Y.  H.  \V.  Joiixsox. 

Tlhe  Metric  Ss^s^esmi 
I  have  read  with  interest  all  the  numerous  articles  for 

and  against  the  metric  system.  There  are  two — one  by 
Mr.  Osborne,  page  560,  and  the  other  by  Mr.  Dew,  page 
56-! — that  I  should  like  to  answer. 

Mr.  Osborne's  remarks  in  regard  to  the  length  of  the 
meter  in  terms  of  the  earth,  and  inches,  are  annising; 
but  they  are  beside  the  point,  which  is  that  a  decimal 
system  is  fundamentally  better  than  any  other  aiul  that 
this  particular  system  is  now  established  in  a  number  of 

countries.     Further,  a  good  many  of  our  manufacturers 

are  already  using  the  metric  system  in  filling  foreign  or- 
ders, and  I  believe  that  it  has  become  so  much  the  inter- 

national standard  that  no  foreign  buyer  asks  for  any 
other. 

I  will  agree  that  a  40-in.  meter  would  be  a  little  easier 
for  us  (only  a  little,  however),  but  how  about  the  ])oor 
unfortunates  who  happen  to  live  in  the  countries  where 
the  meter  originated  and  who  do  not  know  an  inch  from 

a  furlong?  By  the  way,  can  Mr.  Osborne  tell  me  offhand 
how  many  inches,  or  feet,  in  a  furlong  or  in  a  rod?  But 
even  he  can  tell,  without  looking  at  a  table,  how  many 
meters  in  a  kilometer. 

Can  and  will  the  editor  kindly  tell  us  some  of  the 

principal  systems  that  the  metric  has  superseded? 

I  hardly  think  that  Mr.  Osborne  is  justified  in  saying 

that  it  is  a  life's  job  to  learn  to  think  in  terms  of  the 
metric  system  and  handle  it  easily.  I  have  never  hap- 

pened to  run  across  it  in  any  of  my  work  in  the  shop; 
but  when  I  was  in  college,  some  years  ago  now,  I  was 

required  to  use  it  altogether  in  the  laboratory.  I  remem- 
ber very  distinctly  that  it  did  rtot  take  me  long  to  become 

jjerfectly  familiar  with  such  of  the  dimensions  as  we 
used.  It  was  certainly  not  over  a  month  or  so  before  I 
could  think  in  centimeters  as  readily  as  in  inches;  that  is, 

estimate  the  length  of  anything  in  centimeters  or  milli- 

meters as  readily  as  in  inches  and  fractions — and  without 
any  translating  of  one  into  the  other.  This,  be  it  under- 

stood, was  not  after  using  it  all  the  time  in  everything, 

but  only  in  the  laboratory  three  afternoons  a  week. 

Of  course,  as  I  have  not  used  the  system  since  then,  I 
have  forgotten  what  I  learned.  I  am  very  sure,  however, 
that  if  I  were  to  begin  to  use  it  for  all  my  work,  that  it 
Avould  not  take  me  two  weeks  to  be  able  to  think,  as  you 

might  .say,  fluently  in  the  metrics ;  that  is,  estimate  dis- 
tances in  centimeters  or  millimeters  without  going  through 

any  translating.  As  I  do  not  consider  myself  any  differ- 
ent from  the  majority  in  this  respect,  I  think  that  this 

difficulty  of  making  the  change  is  very  much  over- estimated. 

In  regard  to  Mr.  Dew's  questions  also,  I  think  the 
trouble  is  not  nearly  so  great  as  people  think  it  will  be. 
He  mentions  pipe,  for  instance,  and  asks  if  the  sizes  will 

have  to  be  changed,  necessitating  changing  all  the  tools, 
or  if  the  names  only  will  be  changed  to  odd  decimals  of 
the  metric  table.     I  say  neither. 

Pipe,  it  strikes  me,  is  more  easily  changed  than  almost 

anything  else;  it  is  so  rough.  It  is  sold  in  sizes  that  by 
courtesy  are  said  to  vary  by  even  fractions,  %,  y^,  %,  etc. 

But  is  by  courtesy  only  that  it  is  called  by  these  sizes,  for 
as  a  matter  of  fact  it  is  so  rough  and  uneven  that  it  is 

impossible  to  measure  an  ordinary  piece  of  pipe  clo.ser  than 

tV-  Now  %  in.  =  3.3  mm.;  and  as  0.3  mm.  is  a  much 
smaller  variation  than  can  be  seen,  all  that  will  be  neces- 

sary to  change  our  system  to  metric  is  simply  to  change 
the  names  of  sizes  to  the  nearest  even  millimeter,  thus: 

%  In.  =  22  mm. %  in.  =  3  mm.. 
^  In.  =  6  mm. 
%  in.  =  9  mm. 

V2  in.  =  13  mm. 
%  in.  =  16  mm. 
%  in.  =  19  mm. 

In.  =  25  mm. 
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All  pipe,  fittings  and  tools  could  remain  exactly  as  they 
are.  The  change  could  be  made  in  the  same  way  with 
rough  bar  iron  and  steel,  and  rough  bolts. 

I  do  not  know  what  the  standard  sizes  are  abroad  (per- 
haps the  editor  will  enlighten  us),  but  I  take  it  for 

granted  that  the  above  will  not  agree  with  them.  I  can- 
not see  that  this  will  make  any  difference.  The  manu- 

facturers who  get  foreign  orders  have  to  make  the  foreign 
standards  anyway.  Even  if  we  come  to  the  foreign 
standard  eventually,  my  suggestion  will  make  the  change 
more  gradual  and  easier.  Of  course,  the  selling  prices 
will  have  to  be  changed  to  so  much  per  meter  and  per 
kilogram. 

Cold-rolled  and  drawn  bar  stock  and  shafting  will 
have  to  be  changed  to  even  metric  sizes,  as  will  also  cap- 
screws,  fractional-sized  smooth  rod,  drills  and  reamers, 
taps  and  dies.    These  items  will  be  most  troublesome. 

All  the  various  thickness  gages  (including  tin  plate), 
numbered  and  lettered  screws  and  drills,  wire,  rod,  etc., 
will  bo  unchanged,  unless  by  some  good  fortune  some  of 
the  various  gages  might  be  lost  altogether  in  the  shuffle. 
All  that  would  be  required  would  be  new  tables  giving  the 
sizes  in  metric  terms. 

The  more  I  read — both  sides — and  think  of  the  matter 
the  less  fear  I  have  of  the  trouble  to  be  caused  by  the 
change.  The  advantages  of  a  decimal  system  are  so 
great  as  to  be  worth,  I  think,  much  more  effort  than  it 
will  take  to  get  it.  ,  W.  B.  Geeenleaf. 

Plymouth,  ]\Iich. 

[The  metric  system  is  not  established  to  the  exclusion 
of  all  others  in  any  country  that  we  know.  In  Germany 
the  inch  (ZoU)  is  still  largely  used,  and  in  France  the 

inch  (pouce)  is  also  extensively  used.  "The  Metric  Fall- 
acy," will  give  Mr.  Greenleaf  a  lot  of  information  on 

the  different  standards  used  in  so-called  metric  coun- 
tries.— Editor.] 

Does  Teclhffiiscal  Wrltai^^  Faiy  ? 

Assuming  that  Mr.  Jacobs'  interesting  article  on  page 
544  was  meant  to  encourage  occasional  contributors  by 
giving  them  an  inside  look  at  the  writing  business,  I 
doubt  if  he  has  reached  his  goal.  The  assertion  that  one 
should  acquire  the  knack  of  writing  without  rewriting,  is 
not  encouraging  by  any  means.  Moreover,  the  suggestion 
is  not  a  logical  one.  I  was  born  and  brought  up  in  the 
quaint  fisher  village  of  Volendam  (Holland),  which  for 

years  has  been  the  gathering  place  of  the  world's  most 
eminent  painters,  authors  and  composers,  America's  in- 

cluded. I  had  free  access  to  their  ateliers  and  never 

noticed  that  any  of  these  men  would  attempt  to  produce 
anything  worth  while  without  first  making  a  preliminary 
lay-out.  The  very  difficulty  of  a  task  furnishes  the  greater 
part  of  the  pleasure  of  successfully  working  at  it  to  a 
finish,  and  there  is  not  the  slightest  reason  for  a  strug- 

gling contributor  to  refrain  because  he  has  to  rewrite  his 
thoughts  a  few  times. 

Though  I  am  hampered  by  a  substantial  lack  of  Eng- 
lish, and  jump  through  my  treasure  of  words  like  a  fellow 

from  stone  to  stone  while  crossing  a  creek,  still  it  has 
paid  me  from  the  very  beginning  to  work  for  the  Hill 
publications,  notwithstanding  the  fact  that  the  editor  once 
in  a  while  returns  my  short  articles.  In  such  a  case  a 
man  should  not  accuse  the  editor,  but  show  some  common- 

sense  in  finding  out  his  own  faults  and  try  to  di.scover 
the  sore  spot  himself.  One  cannot  expect  a  busy  editor 
to  run  an  educational  department  as  a  side  line. 

Besides  editor's  checks,  many  other  advantages  are  to 
be  derived  by  writing.  In  the  gathering  of  information 
one  comes  in  contact  with  many  people  and  the  interest 
shown  is  rewarded  with  friendliness.  One  becomes  wide 

awake  to  the  small  things,  and  the  owner-writer  of  a 
small  shop  will  see  his  plant  improve  by  leaps  and  bounds. 

The  employee-writer  increases  his  value  to  his  employer. 
A  sufficient  amount  of  data  on  hand  to  write  short  articles, 
when  out  of  a  position  for  a  month,  has  proved  to  me  to 
be  much  better  than  an  offer  of  a  new  position. 

In  my  opinion  a  beginner  should  write  for  the  publi- 
cations of  one  house  only,  and  these  should  be  the  best 

on  the  market.  Jan  Spaandeb. 

Brooklyn,  N.  Y. 

lElBScieinicy  isa  th.®  Pattteirini  Slhop 
In  the  American  Machinist,  Vol.  44,  p.  956,  John  J. 

Byre,  in  his  article,  writes:  "Too  often  the  foreman  of 
the  pattern  shop  thinks  that  he  knows  the  best  way  to 

mold  patterns  and  make  up  some  complicated  work  with- 

out talking  the  matter  over  with  the  foundry  foreman." 
Very  true,  but  let  us  put  it  in  another  way:  Too 

often  the  foreman  of  the  pattern  shop  does  know  the 
best  way  to  make  the  pattern,  because  he  ha,s  already 
talked  the  matter  over  with  the  foundry  foreman,  but  in 
a  great  many  instances  this  information  is  not  conveyed 
to  the  pattern  maker  who  makes  the  pattern,  until  the 
pattern  is  completed  and  handed  over  to  the  foreman 
pattern  maker  for  inspection. 

There  is  nothing  that  will  aid,  encourage  and  put  con- 
fidence into  a  pattern  maker,  when  he  is  given  a  pattern 

to  make,  like  a  short  talk  and  exchange  of  ideas  with 
the  foreman  pattern  maker. 

There  is  a  right  way  and  there  is  a  wrong  way.  so 
we  are  told.  This  rule  does  not  apply  to  the  making  of 
patterns.  If  there  is  a  standard  right  way  to  be  followed 
in  the  construction  of  a  pattern,  I  do  not  know  of  any 
such  rule.  If,  however,  a  standard  way  could  be  applied 
in  the  construction  of  patterns,  it  would  benefit  both  the 

pattern  maker  and  the  molder.  "Standard  pattern 
construction"  might  be  thought  out,  but  I  never  expect to  see  it. 

Speaking  about  talking  the  matter  over  with  the 
foundry  foreman,  let  me  relate  an  experience.  I  made 
a  set  of  master  patterns  for  a  patented  hardware  article 
cast  in  malleable  iron.  When  the  patterns  were  finished 
and  delivered  to  the  owner,  I  suggested  to  him  that  he 
liave  the  gated  metal  patterns  made  at  the  foundry  where 
he  intended  having  his  stock  malleable  castings  made. 
This  he  did  not  do. 

He  thought  that  the  ]iroper  place  to  have  these  patterns 
made  was  in  a  general  jobbing  shop  where  metal-pattern 
making  was  a  specialty.  It  was  in  one  of  these  shops 
that  he  had  the  work  done  at  a  cost  to  him  of  $208. 
Upon  delivery  of  these  patterns  at  the  malleable 

foundry  the  foundry  foreman  was  called  to  talk  the 
matter  over  and  learn  if  they  were  made  to  answer  the 
foundry  requirements  and  were  practicable  for  molding. 
When  the  foundry'  foreman  had  finished  his  inspection 

of  the  patterns,  he  decided  that  they  were  well  made, 
but   a   few  changes  would  be   necessary   to  make   them 
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loiil'orin  to  the  foiiiHliy  requireniPiits.  There  was  no  way 
out  ol'  it,  so  the  owner  of  tlie  patterns  agreed  to  have 
the  changes  made  in  the  foundry's  own  pattern  shop. 

Note  the  practical  way  in  which  the  information  was 
conveyed  to  the  pattern  dejiartment.  The  foreman  of  the 

|)atterii  shop  was  not  called  into  the  office  to  consult 
with  the  foreman  of  the  foundry  regarding  the  changes 
tliat  were  to  be  made,  but  tlie  patterns  were  taken  to 
the  bench  of  the  workman  wlio  was  going  to  make  the 
changes.  Here  the  matter  was  talked  over,  not  only  with 
the  foundry  foreman,  but  with  the  workman  as  well. 

Eight  there  and  then  confidence  Mas  instilled  into 

the  workman.  He  was  given  a  right  start;  he  was  posi- 
tive; he  did  no  guessing  as  to  what  was  wanted  or  how 

the  work  should  be  done ;  he  was  present  when  the  fore- 
man pattern  maker  talked  the  matter  over  with  the 

foundry  foreman.  The  job  was  done  and  finished  in  a 
way  that  was  satisfactory  to  all  except  the  owner  of  the 
patterns,  who  was  presented  with  a  bill  for  $46.50  for 
correcting  the  patterns. 

The  foreman  pattern  maker  is  at  liberty  to  visit  in 
the  drawing  room  when  he  desires.  There  he  can  talk 
the  matter  over  with  the  draftsman  and  keep  posted 
on  every  detail  as  the  work  progresses.  The  same  is  true 

regarding  the  foundry,  but  what  about  the  fellow  who 
is  going  to  make  the  pattern  ?  Does  he  derive  any 
benefit  from  the  foreman  of  the  pattern  sliop  who  has 
talked  the  matter  over  with   the  foundry  foreman  ? 

Kenosha,  "Wis.  M.  E.  Dugo.\n. 

To  Pire'^eEa^  Wlh©®!  ILo^dlnira^ 

The  practice  of  using  grease  or  oil  to  prevent  wheel 
loading  while  grinding  aluminum,  as  suggested  by  E.  J. 
Hansen  on  page  646,  American  Machinist,  gives  excellent 

results.  To  apply  the  oil  eifectively  to  a  vitrified  wheel, 
it  is  necessary  to  soak  the  wheel  over  night  in  a  tub 
containing  just  enough  oil  to  submerge  it.  When  the 
soaked  wheel  is  first  run,  it  will  throw  off  a  regular 

shower  of  oil.  After  the  superfluous  oil  has  come  off. 
the  remainder  will  usually  kee})  the  wheel  in  working 
condition  for  a  full  working  day. 

Another  simple  method  that  gives  equally  good  results 
is  to  provide  the  countershaft  with  a  reverse  belt.  After 
the  wheel  is  loaded  with  aluminum  particles,  it  should 
be  run  in  the  other  direction.  This  necessitates  a  work 
rest  at  the  back  as  well  as  one  at  the  front  of  the  wheel. 

When  using  this  method  it  is  necessary  to  provide  an 
extra  jam  nut  on  the  wheel  spindle.  Otherwise,  the 
reversal  is  liable  to  loosen  the  imt. 

Any  old  wheel  picked  up  at  random  will  not  successful- 
ly grind  aluminum.  Coarse  wheels,  16  to  24  grit,  in  me- 

dium hard  grades  give  the  best  results.  The  bond  also  has 
much  to  do  with  the  successful  working  of  the  wheel. 

The  open  vitrified  bond,  while  excellent  for  steel,  is  too 
porous  for  aluminum,  and  shellac  or  clastic  bond  will 
be  found  to  give  better  results.  These  latter  wheels  are 
comparatively  expensive  when  first  cost  only  is  considered; 
but  in  the  long  run  they  are  the  most  economical,  as 
they  cut  fast  and  do  not  load  over  readily. 

Some  grinding-wheel  manufacturers  who  have  made  a 
special  study  of  the  requirements  for  successful  aluminum 
ijrinding  have  developed  wheels  solely  for  this  purpose. 
The  exact  composition  of  these  wheels  is  somewhat  of  a 

trade  secret.  Tiiey  are  comparatively  heavy,  and  notwith- 
standing the  fact  that  they  are  made  with  siiellac  bond — 

the  strongest  known  bond — it  is  a  very  good  plan  to  use 
safety  flanges  with  them  to  guard  against  possible 
accidents.  P.  B.  Jacous. 

Indianapolis,   Ind. 

m 

TSae  Factioiry  lEaspector 

Your  editorial  on  i)age  609  calls  to  mind  an  experience 

of  the  writer,  somewhat  more  amusing  aiul  less  exasper- 
ating than  the  case  you  cited.  I  had  planned  and  super- 
vised the  installation  of  considerable  electrical  apparatus, 

including  a  generator  and  several  motors,  in  a  factory  in 
one  of  our  large  cities,  and  the  official  factory  inspector 
arrived  to  approve  or  condemn  the  work. 

I  went  over  the  ground  with  him,  and  his  only  com- 

ments were  "Very  good"  and  "That's  all  right,"  until  it 
seemed  to  occur  to  him  that  he  should  be  more  critical 

to  prove  that  he  was  "on  the  job."  He  pointed  to  some 
wires  that  were  far  above  his  head,  and  the  following 
conversation  ensued: 

"I  am  afraid  those  wires  are  too  small." 

"They  are  the  proper  size,  according  to  the  rules." 
"What  size  are  those  wires?" 

"They  are.  No.  6,  B.  &  S.  gage." 

"Well,  they  may  be  No.  6,  but  they  don't  look  to  me  to 

be  any  larger  than  No.  4." Without  commenting  oh  the  relative  sizes  of  No.  6  and 
No.  4,  I  assured  him  that  they  were  No.  6,  and  he  left, 
apparently  satisfied  both  with  himself  and  with  the 
installation  that  he  had  inspected. 

The  requirements  for  inspectors  who  are  supposed  to 

safeguard  the  interests  of  the  general  public  should  cer- 
tainly include  more  technical  knowledge  and  common- 

sense,  if  not  less  political  pull.  FiiED  B.  Corey. 
Barberton,  Ohio. 

I  am  prompted  to  write  a  comment  on  the  spring- 
operated  reaming  jig  shown  on  page  455,  becau.se  it  is 
scarcely  a  month  since  I  crushed  the  end  of  one  finger  in 

a  jig  of  this  type.  The  danger  point  is  where  the  bushing 
])late  lets  down  and  rests  upon  the  jig  frame  columns. 
The  man  who  introduced  this  style  of  jig  into  a  factory 
manufacturing  agricultural  implements  is  now  having 
tubular  guards  put  on  the  lower  side  of  the  bushing  plate 
in  such  a  way  as  to  cover  the  gaj)  when  the  jig  is  opened. 
Any  doubt  as  to  the  value  of  this  improvement  can  be 
instantly  dispelled  by  allowing  one  of  these  jigs  to  close 
down  on  your  finger.  H.  W.  Johnson. 

Poughkeepsie,  N.  Y. 

:*; 

Q^esttJoEBS  of  L-atfei© 
^esiftra 

On  page  692,  J.  H.  Davis,  referring  to  American 
lathes,  asks  why  the  handwheel  of  the  carriage  is  on  the 

left-hand  side  of  the  apron.  It  seems  to  me  that  caliper- 
ing  work  with  the  left  hand  and  operating  the  handwheel 

with  the  right  hand,  or  operating  the  handwheel  and 
crossfeed  simultaneously,  would  be  rather  inconvenient, 

should  the  handwheel  be  on  the  right-hand  side  of  the 
apron.  Geokge  F.  Kuiine. 

Rutherford,  N.  J. 
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Otmt  of  tllhe  AsHes 

On  the  opposite  page  is  a  picture  of  what  one  might  be 
tempted  to  call  complete  destruction.  Heavy  projectiles 
have  smashed  their  way  through  the  walls  of  this  French 
shop,  leaving  havoc  behind  them.  Fire  has  followed  and 
completed  the  little  needed  to  perfect  a  total  loss.  One 

who  says,  however,  that  this  French  shop  has  been  anni- 
hilated would  be  speaking  rashly.  It  has  been  obliterated, 

but  not  annihilated.  Within  the  ashes  and  twisted  bits 

of  iron  and  steel  that  represent  what  is  left  of  a  once- 
husy  machine  shop,  there  remains  a  germ  of  life  from 

which  will  spring  a  more  impressive  edifice.  The  pliysi- 
cal  destruction  of  a  shop  is  one  of  the  least  dreadful 

things  that  can  happen  to  it.  Drj'  rot  is  much  more  com- 
mon and  invariably  fatal.  Shops  that  decay  have  no 

hope  of  resurrection. 

It  is  safe  to  say  that  the  wholesale  destruction  of  ma- 
chine shops  in  Europe  will  prove  to  be  a  powerful  vitaliz- 

ing influence  in  the  coming  industrial  period.  When 

these  shops  rebuild — and  ninety-nine  out  of  a  hundred 
will — it  will  be  with  new  buildings  and  new  equipment. 
Tliere  will  be  no  hesitation  to  east  aside  a  majjhine  which 

is  a  back  number,  but  which  is  kept  simply  because  a  few 

more  years  of  service  can  be  coaxed  from  it.  The  prece- 
dents that  have  lived  with  these  machines  are  gone,  as 

are  the  old-time  records  in  the  fire-devastated  office.  Suc'h 
a  shop  has  been  refined  by  fire;  and  when  its  activities 
recommence,  it  will  have  a  vitality  such  as  can  only 
accompany  a  resurrection  from  the  ashes. 

The  American  shop  manager  has  always  considered 
himself  progressive  and  indeed  has  been  so  considered  by 
others.  When  one  is  in  the  self-complacent  frame  of  mind 
accompanying  such  reflections,  he  is  usually  on  slippery 
footing.  As  a  matter  of  fact  the  American  manufacturer 
needs  a  stimulus.  The  will  power,  soothed  by  habit  and 
by  fixed  routine,  is  lulled  to  sleep.  Human  nature  needs 
a  sudden  shock  to  jar  it  out  of  its  rut.  Are  the  advisable 
improvements  in  your  plant  neglected  by  reason  of  your 
not  perceiving  them  or  because  it  is  easier  for  you  to 
[lostpone  them?  The  latter  tendency  is  the  first  symptom 
of  dry  rot. 

When  a  man  is  not  really  a  "dead  one,"  the  results  of 
whock  are  decidedly  efl^ective.  The  down-and-out  club  is 
naturally  larger  in  membership  than  the  come-back  club, 
hut  the  latter  usually  draws  its  membership  from  the 
former  and  does  not  as  a  rule  give  them  back.  One  re- 

sult of  a  moral  or  physical  upheaval  is  the  complete  for- 
frctting  of  past  limitations.  Reconstruction  is  not  gaged 
I'v  the  remembrance  of  former  accomplishments,  nor  lim- 

ited by  the  thought  of  past  failures.  San  Francisco 

bv'ijpfited  by  its  earthquake.  The  time  to  come  back  is 
before  you  are  down  and  out. 

As  a  matter  of  preparedness  some  American  shops 
would  do  well  to  build  42-centimeter  guns.  Not  to  be 
used  as  weapons  of  warfare  these,  but  to  blow  up  the 
])lants  that  built  them — to  reduce  them  to  a  state  similar 
to  that  of  the  French  machine  shop  here  pictured — to 
burn  up  the  records  of  the  past  and  to  annihilate  the  feel- 

ing of  self-sufficiency  with  which  they  are  permeated. 
No  more  paying  investment  could  be  had  by  many  shops 
than  one  that  would  necessitate  their  complete  rebuilding 
and  also  furnish  the  stimulus  for  it.  But  unfortunately 
those  very  shops  that  need  it  most  cannot  be  induced  to 
spend  enough  to  buy  the  powder  with  which  to  blow  them 
up !    Barren  earth  is  made  prolific-  by  dynamite. 

One  can  feel  the  evidence  of  an  unseen  stimulus  at 

work  among  the  live  shop  managers  and  business  execu- 
tives in  America.  In  the  past  two  years  American  manu- 

facturers have  begun  to  go  to  school  again.  It  is  evidenced 
in  their  eager  search  for  information  about  other  coun- 

tries, other  industries  and  the  other  fellow's  business.  It 
is  evidenced  in  the  apparent  and  increasing  desire  to  keep 
posted  .on  the  last  word  in  shop  equipment  and  to  find 
better  ways  of  doing  things. 

A  successful  lawyer  nmst  burn  nudnight  oil  and  become 
familiar  with  the  ins  and  outs  of  liaif  a  dozen  trades  and 

professions  that  touch  upon  the  circle  of  his  daily  work. 
He  finds  it  necessary  to  know  something  about  medicine, 
manufacturing,  merchandising  and  many  kindred  arts, 
in  order  that  he  may  sell  his  commodity — service — to 
those  outside  of  his  own  profession.  In  this  respect  he 
may  be  held  up  as  an  example  worth  studying  by  the  shop 
executive.  The  old-style  manager  who  knows  his  own 
business  and  little  else  outside  of  it  will  soon  be  as  obso- 

lete as  the  dodo,  with  the  adverse  distinction  that  no 
inuseuni  will  consider  it  wcn-th  while  to  stuff  his  remains. 

The  man  who  solves  the  other  fellow's  problem  gets 
the  other  fellow's  business.  That  is  the  way  the  builders 
of  electric  motors  developed  their  great  industry.  That 
is  the  way  the  manufacturers  of  motor  trucks,  now  that 
the  saturation  point  with  regard  to  pleasure  vehicles  is 
said  to  be  in  sight,  are  planning  to  enlarge  their  outputs. 
That  is  the  way  that  the  chemical  industries  in  Germany 
made  themselves  so  necessary  to  maimfacturers  in  this 
country,  and  the  fact  that  we  over  here  have  not  fully 
realized  this  principle  accounts  for  our  sudden  and  un- 
l)leasant  awakening  when  many  of  these  chemical  supplies were  cut  off. 

Let  us  return  to  the  electric  motor  a  moment.  Not  only 
is  it  a  typical  machine-shop  product,  but  it  is  also  a  fine 

example  of  the  result  of  solving  the  other  fellow's  prob- 
lems. There  was  nothing  about  the  electric  motor  in  its 

early  days  to  make  it  an  easy-selling  article.  On  the  con- 
trary, there  were  many  things  about  it  which  placed 

obstacles  in  the  way  of  its  use:  It  was  unknown,  untried; 
it  was  considered  dangerous,  and  worst  of  all,  using  it 
necessitated  an  expensive  electrical  installation. 
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The  man  who  owned  a  textile  machine  or  a  laundry 
machine  or  in  fact  any  other  kind  of  machine  found  no 
fault  in  particular  with  the  thcn-in-voRue  belt  drive.  He 
did  not  come  to  the  motor  manufacturer,  hat  in  hand, 
and  beg  him  to  develop  a  motor  suitable  for  his  machines. 
It  was  the  other  way  about.  The  motor  manufacturer 
burnt  midnight  oil,  studying  the  problems  of  these  men. 
in  other  fields.  He  sent  his  experts  to  learn  the  other 

fellow's  business,  realizing  that  the  productive  basis  of 
sales  is  helpful  suggestion.  The  whole  business  of  selling 
electrical  machinery  is  based  on  the  word  service. 

Yes,  the  American  shop  executive  and  the  American 
business  executive  must  go  to  school  again  if  they  are  to 

keep  up  with  the  progress  that  will  arise  from  the  Euro- 

pean stimulus  of  war.  They  must  study  the  other  fellow's 
problems,  not  only  in  foreign  countries,  but  also  at  home, 
for  the  home  market  is  often  overlooked  in  the  glamour 

of  the  fascinating  foreign  market,  in  spite  of  the  pot  of 

gold  being  more  often  found  near  home  t1ian  at  the  foot 
of  the  rainbow.  The  other  fellow's  problems  might  be 
next  door  to  you.  Many  of  them  can  be  dug  out  week  by 

week  from  the  pages  of  the  American  Machinist. 

Progressive  machine-tool  builders  have,  for  a  number 

of  years,  'typified  the  art  of  solving  the  other  fellow's 
problems.  They  have  demonstrated  beyond  a  doubt  the 

possibility  of  generalizing  distribution  while  -specializing 
the  product.  They  have  widened  the  field  of  each  type 
of  machine  tool  while  restricting  each  one  more  closely 

to  type.  Special  attachments  and  modifications  that  de- 
part from  the  standard  are  to  be  regarded  with  disfavor. 

It  requires  less  brains  to  change  a  machine  to  do  work  the 

other  fellow's  way  than  to  change  the  other  fellow's  way  of 
doing  work.  Combining  unlike  functions  in  design  have 
met  with  small  success.  Even  the  small-shop  man  who  has 
need  for  but  one  tool  of  a  kind,  wants  each  one  to  stand 

on  its  own  legs.  Hj'brids  are  more  interesting  than  use- 
ful.    Lathe  and  planer  marriages  are  usually  childless. 

'0. 

Two  things  are  necessary  if  you  wish  to  be  a  special- 
izing generalist.  The  first  is  a  clear  knowledge  of  the 

possibilities  and  limitations  of  your  machine;  the  sec- 
ond, a  knowledge  of  what  your  potential  customer  is  try- 

ing to  accomplish.  When  you  walk  through  his  shop, 
primed  with  a  knowledge  of  what  your  machine  is  best 
fitted  to  do,  and  seeing  what  he  aims  to  do,  the  places 
that  your  product  can  best  fill  become  at  once  visible. 
They  become  apparent  to  you  as  vacant  areas  even  though 
they  may  be  crowded  with  machines.  And  seeing  these 
vacant  spaces  you  can  make  him  see  them  too.  For 
knowledge  is  power.  Anyone  can  see  the  star  after  the 
astronomer  has  pointed  it  out. 

The  future  executive  will  not  permit  the  existence  of  a 
state  of  uncertainty  as.  to  whether  or  not  his  product  can 

find  a  place  in  the  other  fellow's  business.  And  in  order 
to  know  he  must  have  under  control  a  knowledge  of  the 

other  fellow's  problems.  The  future  executive  must  be  a 
cosmopolitan — not  a  provincial.  He  must  travel  and  visit 
the  plants  of  his  competitors,  not  with  a  view  to  under- 

selling and  undermining,  but  with  a  fixed  purpose  of  up- 

building and  serving.  Heretofore,  his  journeys  have  been 
to  see  what  he  needs  of  the  other  fellow — now  they  nmst 
be  to  see  what  the  other  fellow  needs  of  him.  It  is  addi- 

tion and  not  subtraction  that  makes  the  big  sum  total. 

And  there  are  a  number  of  industries  outside  of  your 
own,  Mr.  Machinery  Builder,  to  which  you  are  or  can  be 
tributary.  What  do  you  know  about  the  paper-pulp  in- 
dustrj'  or  the  textile  industry  or  the  marble  and  stone- 
working  business  or  the  production  of  cement  or  of  bakery 
products  ?  What  do  you  know  about  the  mechanical  need> 

of  the  lumber  industry — the  largest  single  industry  in 
America?  You  who  are  expert  at  lifting  the  burden 
from  human  shoulders  and  placing  it  on  wheels,  who  make 

machines  to  do  the  work  of  men — are  there  not  problems 
to  be  solved  in  these  great  industries  that  offer  opportunity 
for  both  your  brains  and  your  product?  Problems,  per- 

haps, that  are  unknown  to  those  most  familiar  with  the 
industry,  but  who  are  without  your  knowledge  of  mechan- 

ical applications. 
8 

This  is  an  age  of  specialists,  but  it  is  also  an  age  of 
generalists.  Specialization  must  apply  to  the  product, 
which  for  profit  must  be  restricted  to  a  rather  small  vari- 

ety and  have  a  large  output.  Knowledge  of  how  to  make 
this  product  must  be  broad,  and  broader  still  the  knowl- 

edge of  how  to  apply  the  product.  A  man  who  knows  all 
there  is  to  know  about  one  simple  mechanism  is  a  rare 
and  valuable  man.  But  without  the  knowledge  of  where 
and  how  the  other  man  can  use  this  mechani.sra  in  /iw 

business  such  knowledge  is,  in  its  present-day  industrial 
value,  on  a  par  with  that  of  the  coin  collector  or  anti- 

quarian. Perhaps  in  the  past  the  public  made  a  beaten 
path  to  the  door  of  the  chap  who  made  a  better  mouse 
trap — that  was  before  competition  became  so  severe  in  the 
mouse-trap  business.  Nowadays  it  is  not  enough  to  make 
the  trap — you  must  go  out  and  find  the  mouse  also. 

is 

The  large  manufacturing  plants  and  .some  small  ones 
have  for  a  number  of  years  placed  young  men,  often  grad- 

uates of  technical  schools,  in  their  shops  for  a  period  of 
training,  recruiting  the  more  promising  of  these  for  sales 
and  engineering  vacancies.  Nine  or  ten  hours  a  dav  of 
perspiration  and  grimy  contact  with  the  materialistic, 
rounds  the  corners  left  sharp  by  college  professors  and 
textbooks  and  gives  these  young  men  an  insight  into  the 
details  of  things  and  makes  of  them  valuable  executive 
material. 

The  special  apprentice  of  the  future,  after  having  ali- 
sorbed  the  elements  of  machinery  building  at  first  hand, 

will  be  sent  to  study  the  other  fellow's  problem  in  the 
same  intimate  way.  Given  an  organization  in  which  are 
a  dozen  or  more  of  capable  young  men,  each  trained  to 

a  knowledge  of  the  parent  industry-  and  one  other,  you 
have  a  combination  hard  to  Ijeat — one  that  will  solve  the 

other  fellow's  problems  and  get  the  other  fellow's  business. 

tiet  to  work  on  the  other  fellow's  problems,  specialize 
in  production  and  generalize  in  distribution,  and  out  of  the 
past,  as  from  the  ashes  of  a  war-wrecked  shop,  will  arise 
the  winged  success  that  will  bear  your  product  to  the 
earth's  four  corners. 
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EleSaef  fto  Formaedl  C^a^fteips 

The  machine  shown  was  designed  to  give  straight  or 
periphery,  side  and  end  relief  for  all  work  within  its 
capacity.  It  is  a  recent  product  of  the  Becker  Milling 
Machine  Co.,  Hyde  Park,  Mass. 

The  construction  is  of  the  box  type  with  special  ways. 
The  alignment  of  the  tailstock  is  maintained  by  two  T- 

BACKING-OPF    MACHINK    FOR    RELIEVING    CUTTERS 
Capacity,  cutters  up  to  13  in.  in  diameter;  flutes,  3  to  12  in. 

inclusive:  even  number  of  flutes,  12  to  40  inclusive:  maximum 
adjustment  of  tallstocl<.  24  in.;  maximum  longitudinal  adjust- 

ment ol'  carriage,  12  in.;  pulley  diameter,  14  m.;  4-in.  belt; 
motor  drive,  3-hp.  motor;  weight,  6,500  lb.;  tloor  space,  67x47x 
64  in. 

slots  at  the  back  of  the  bed.  The  tailstock  is  locked  in 

any  desired  position  by  four  clamping  bolts. 

The  spindle  is  cnicible  steel,  884  in-  in  largest  diam- 
eter. It  is  driven  through  a  spur  gear  mounted  directly 

on  the  spindle.  Tlie  s])indle  bearings  are  solid  p!ios]ihor 
bronze  provided  with  means  of  compensation  for  wear. 
The  taper  hole  in  the  spindle  is  No.  13  B.  &  S.,  and  the 

spindle  is  bored  to  accommodate  a  %-in.  draw  bolt.  A 
clutch  drive  is  provided  to  insure  positive  rotation  of 
the  tool  to  be  relieved. 

The  drive  is  arranged  for  a  single  pulley  with  provi- 
sion for  three  speed  changes  through  a  set  of  spur  gears. 

A  single-throw  cam  at  the  back  of  the  machine  gives 
from  0  to  V4-in.  relief.  Wear  on  the  cam  rolls  is  taken 
np  by  a  tapered  gib. 

The  cutter  to  be  relieved  can  be  placed  in  proper  re- 
lation to  the  forming  tool  without  loosening  bolts  or 

nuts  by  operating  a  worm  meshing  with  a  wheel  secured 

to  the  camshaft.  A  micrometer  stop  is  attached  to  the 
relief  slide  to  give  accurate  resetting  of  the  tool  at  the 
change  of  work.  The  peripheral  relief  and  the  side  re- 

lief are  obtained  by  the  same  cam.  End  relief  is  ob- 
tained by  a  separate  cam  at  the  end  of  the  bed.  The 

tailstock  is  made  to  take  either  collar  bearing  or  center 
bearing,  whichever  is  better  suited  to  the  nature  of  the 
work — that  is,  collar  bearing  for  a  heavy  cut  on  a  long 
arbor  to  insure  rigidity  by  supporting  the  arbor  near  the 
work,  and  center  bearing  in  cases  where  short  arbors  are 
used  on  small  work. 

In  giving  hobs  a  clearance  the  cam  may  be  thrown 
out  in  reversing.  The  gearing  for  cutting  hobs  and 
worms  is  easily  detached  when  not  in  use. 

The  tool-holder  block  is  made  to  hold  tools  from  14 
to  1  in.  in  thickness.  The  holder  block  is  set  on  a  30- 
deg.  slide  plate  and  operated  by  a  handwheel  at  that  side 
to  raise  or  lower  the  tool  to  the  required  adjustment. 
The  tool  is  fed  to  the  work  by  a  differential  handwheel, 
giving  accurate  control,  using  the  differential  for  fine  feed 
and  throwing  it  out  to  give  direct  quick  adjustment. 

Rotary  ©all  Ftuunmps 
The  rotary  oil  pumps  shown  were  designed  to  be  espe- 

cially adapted  for  pumping  compounds  and  oils  to  metal- 
working  machines.  Two  styles  are  made:  One  oper- 

ates ^n  either  direction,  thereby  making  it  particularly 
suitable  for  screw  machines  and  automatic  machines  that 

reverse;  the  other  operates  in  only  one  direction,  for  ap- 
plication to  machine  tools  in  general. 

The  pumps  are  designed  to  produce  an  even  flow  and 
a  steady  power  demand  on  the  driver.  The  foot  is  made 
in  two  styles  and  can  be  swiveled  about  the  pump  to 
360  deg.,  by  which  adjustment  it  is  possible  to  locate 
the  pumps  on  almost  any  form  of  machine  tool.  Each 
style  is  made  in  two  sizes. 

Both  styles  are  equipped  with  a  relief  valve  and  by- 
jiass  built  in  the  cover.  This  feature  is  planned  to  per- 

mit the  operator  to  control  the  amount  of  oil  or  cutting 
compound   and   also   to   protect  the   pump   against   any 

FIG.    1.      REVERSING    ROTARY    OIL    PUMPS 
Capacities,  %  to  1>4  and  2  to  5  gal.  per  min.:  lift  and  force. 

2n   ft.;   weights,   14  and   16  lb.     Capacities   of  single   direction. 
IV2  to  4  and  4  to  10  gal.  p'er  mln.;  lift  and  force.  50  ft.;  weights, 10  and  191/2  lb. 
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excess  pressures  that  might  be  developed  owing  to  the 

closing  of  the  oil  pipe  or  valve.  The  principal  mechan- 
ism constitutes  a  pair  of  cams  that  run  together  in  a  tight 

case.     The  cams  are  especially  designed   for  pump  duty 

FIG.   2.    CONSTRUCTION  OF   ROTARY  OIL   PUMPS 

and  are  generated  on  a  shaner  to  secu"e  a  rolling  contact. 
The  two  forms  shown  are  recent  additions  to  the  line 

made  by  the  Goulds  Manufacturing  Co.,  Seneca  Falls, 
N.  Y. 

Tlic  illustration  represents  a  line  of  30-in.  swing  gang 
drilling  machines  recently  developed  by  the  Silver  ilanu- 
facturing  Co.,  Salem,  Ohio.  The  machines  are  made  in 
four  styles,  with  plain  lever  feed,  lever  and  wheel  feed, 
power  feed  and  a\itomatic  stop,  and  back  gearing,  and 

are  also  available  in  two,  three  or  four  gangs  made  in  any 
combination  desired. 

The  counter.shaft  is  made  for  two,  three  or  four  drills. 
It  has  but  one  drive  pulley  placed  in  the  center  of  the 
shaft,  which  is  designed  not  only  to  save  floor  space,  but  i 
also  to  effect  economical  belting  costs.  Each  spindle  is 
independent  of  the  others,  so  that  each  may  be  operatid 
individually  or  all  simultaneously.  Each  gang  inclu<lcs 
one  friction  tapping  attachment,  as  shown  at  the  k't. 
The  spindles  have  individual  tables,  adjustable  up  and 
down  or  to  either  side,  thus  permitting  a  wide  range  nf 
work  to  be  accommodated.  The  tables  are  made  in  eitlur 

round  or  square  form. 

Ves=4a£sil  Ds^aMaira^  Madhiiae 

The  drive  of  the  high-duty  vertical  drilling  machiiic 
shown  is  through  a  large  single  pulley  running  at  a  con- 

stant speed  and  thence  through  high-carbon  steel  shaft inu' 
and  heat-treated  stub-tooth  transmission  gearing  to  the 
main  spindle.  A  simple  gear  box  is  provided  wherein  >i\ 
initial  speed  changes  are  oljtained  through  sliiling  gear-. 

SWING   GANG   DRILLING  MACHINE 
Height,   68^    in.;  diametor  of   column,    5^^    in.;    diameter  o, 

round    table,    16    in.;    diameter   of    square    table,    16Vixl6%    in.; 
liiameter  of  square-table   i^laned  surface,   IS^ixlS^    in.;   diam- 
liter  of  spindle,   1%   in.;  vertical   travel  of  spindle,  10  in.;  ver- 

tical travel  of  table,  16  in.;  distanced  from  column  to  center  of 
table,  101/4    in.;  distance  from  spindle  to  base,  4H^  in.;  distance 
from    spindle    to    table,    26%     in.;    distance    between    spindles 
<:enter  to  center,  18   in.;  diameter  of  large  pulley  on  cone,   9Vi 
in.;   diameter   of  small    pulley   on    cone,    4   in.;   belt.   2   in.;   flooi 
apace,  including  countershaft,  two-spindle,  41V4x42%    in.;  floor, 
s.pace,  including  countershaft,   three-spindle,   4H<,x60   in.;   flooi 
upace,  including  countershaft,  four-spindle,  4iy<.x7S  in.;  coun 
tershaft  drive  pulley,   10x6  in. 

IP           II Ill 
^^■^

 

r^H 

1 
VERTICAL  DRILLING  M.\CHINE 

High-speed  drill  in  solid  steel,  2^^  in.;  center  of  spindle  to 
face  of  column,  14  in.;  end  of  spindle  to  plain  table,  3,t  in.; 
end  of  spindle  to  base,  50  in.;  size  finished  surface  (plain 
table),  20x26  in.;  vertical  adjustment  of  table,  IS  in.:  driving 
pulley,  20x3%  in.;  compound  table  size  over  all,  17x38  in.;  net 
weight,  5,300  lb. 

Ball  bearings  are  provided  throughout  the  transmission 
<^ear  bo.x.  The  transmission  gears  revolve  in  Hooded  lubri- 

cation, which  is  circulated  over  the  gears  by  a  sravity-feei 
system  of  oiling. 

The  two  cranks  engaging  the  holes  in  the  dials  seen  at 
the  left  side  of  the  head  obtain  the  six  changes  of  speed 
The  crank  seen  above  these,  nearer  the  front,  engages  the 

'direct  drive  and  back  gears.     By  this  construction  all  tlie 

I 
J 
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main  head  casting, 
ile  drive  a  large 
is  driven   direct  bv 

high  speeds  are  obtained  through  a  smaller  gear  on  the 
spindle  sleeve,  thus  obviating  the  high  tooth  velocities. 
There  are  no  gears  having  a  tooth  velocity  of  over  800  ft. 
per  min.,  and  this  arrangement  is  designed  to  insure  not 
only  durability  but  quiet  running. 

The  lever  l)elow  the  speed  dials  operates  an  expanding 
Ijand  friction  inside  the  gear  box,  which  runs  in  oil.  The 
up-and-down  movement  of  tliis  lever  controls  the  direction 
of  rotation  of  the  drill  spindle  and  forms  a  convenient 
braking  device  as  well  as  a  tapping  attachment.  An 
opening  in  the  gear  box,  over  which  is  secured  an  oil-tiglit 
cover,  supplies  a  ready  means  of  adjusting  the  driving 
frictions. 

The  machine  is  supplied  with  either  the  rear  drive  or 
the  side  drive,  and  cither  style  of  drive  may  be  applied 
readily  even  after  installation.  The  upper  plate  at  the 
rear  of  the  main  housing  is  removed,  thus  making  room 
for  a  flanged  bearing  carrying  the  side  drive  pulley 
mounted  on  annular  ball  bearings.  The  entire  transmis- 

sion gear  box,  including  rear  or  side  drive  arrangement, 
tapping  attachment  and  the  six  initial  gear  changes,  is 
contained  within  a  single  transmission 
casing,  the  rear  end  of  which  flanges  to 
the  back  of  the  main  housing,  and  the 
forward  end  pilots  directly  into  the 

In  the  main  spin- 
cylindrical  sleeve 
the  gearing,  and 

tliis  sleeve  has  wide  and  deep  key- 
seats  diametrically  opposite  which  en- 

gage the  two  hardened  driving  keys, 
mounted  into  the  driving  head,  keyed 
rigidly  to  the  main  spindle,  but  of 
course  arranged  to  move  up  and  down 
within  the  sleeve.  This  arrangement 
is  designed  to  overcome  all  trouble 
occasioned  by  the  binding  of  the 
spindle  when  sliding  under  extreme 
pressure  and  is  also  invaluable  when 
heavy  tapping  is  done.  The  spindle  is 
provided  with  a  ball  thrust  bearing. 
The  feed  is  imparted  to  the  spindle  by 
the  vertical  shaft  at  the  front,  and 
this  shaft  is  arranged  to  be  driven  at 
various  speeds  by  the  changing  of  the 
gearing,  mounted  upon  a  swinging  quadrant  at  the  upper 
end  of  the  spindle  sleeve.  It  is  only  necessary  to  change 
this  gearing  to  suit  the  feed  to  some  special  lead  that  occa- 

sion may  require,  and  12  regular  feeds  are  provided  to 
take  care  of  all  reaming  and  drilling  needs.  The  steel 

stub-tooth  feed  gearing  is  contained  within  the  feed  box, 
cast  integral  with  the  head  at  the  right  of  the  spindle. 
The  feed  gearing  is  of  the  sliding-gear  type,  no  pull  pins 
being  used  at  any  point. 

The  12  changes  of  feed  are  transmitted  to  a  large  worm- 
wheel  keyed  to  the  pilot  shaft,  ujion  which  is  cut  a  coarse 

wide-face  pinion  engaging  the  wide  feed  rack  cross-keyed 
to  the  spindle  sleeve.  The  small  levers  are  used  for 
obtaining  the  speed  changes,  and  a  suitable  index  plate 
designates  the  proper  position  of  all  the  levers  both  for 
feeds  and  speeds.  An  automatic  knockout  for  the  feed 
gives  a  positive  and  accurate  depth  gage  for  drilling,  and 
a  safety  stop  prevents  the  spindle  from  feeding  beyond  its 
proper  traverse.  Pilot  handles  are  provided  for  quickly 
traversing  the  spindle. 

The  plain  table  is  provided  with  an  oil  groove  and  is 
reinforced  to  permit  a  3-in.  boring  bar  to  pass  entirely 
through  it.  Telescopic  screws  are  used  to  give  the  table 
vertical  adjustment.  The  compound  table  is  of  heavy 
construction.  The  cross-saddle  has  a  tongued  taper  gib 
adjusted  from  the  front.  All  adjustments  are  made  by 
accurately  cut  screws  engaging  bronze  nuts,  the  screws 
being  provided  with  micrometer  collars  and  large 
handwheels. 

The  machine  is  a  recent  development  of  the  Minster 
]\Iachine  Co.,  Minster,  Ohio. 

Foirsa    GrfiiadleK' 
The  illustration  shows  a  combination  traverse  and 

form  grinder  recently  placed  on  the  market  by  the  Ford- 
Smith  Machine  Co.,  Ltd.,  of  Hamilton,  Canada.  While 
this  machine  is  designed  for  standard  cylindrical  work, 
the    headstock    is   so   arranged   that    special    shapes    can 

Capacity,  IS  in. 
required  for  form 
ft.;  weight,  14,000 

TRAVERSE  AND   FORM  GRINDER 

in  diameter,  5  ft.  long;   wheels,   22-in.  dlam.,  8-in.  width;   20   hp 
grinding,  l6  to  1!>  hp.  for   traverse    grinding;    floor   space,    6x15 lb. 

be  ground.  The  machine  has  proved  successful  in  grind- 
ing formed  punches  used  in  the  manufacture  of  shrapnel 

and  high-explosive  shell  forgings.  These  punches  range 
from  3  to  6  in.  in  diameter,  and  in  length  up  to  5  ft. 
ITsed  punches  can  be  re-dressed  and  kept  in  repair  without annealing. 

Work  is  held  by  means  of  a  universal  chuck,  in  com- 
bination with  a  special  interior  centering  arrangement 

within  the  hollow  spindle.  Numerous  changes  of  speeds 
and  feeds  are  provided,  all  levers  being  situated  at  the 
front  of  the  machine  within  ea.«y  reach  of  the  operator 
in  working  position. 

A  special  wheel-truing  device  is  attached  to  the  ma- 
chine table.  Water  is  supplied  to  the  wheel  by  a  pump 

of  ample  capacity.  The  wlieel  hood  is  convenient  in  use 
and  permits  the  ready  changing  of  wheels.  The  drive  is 
self-contained,  and  the  machine  may  be  direct  connected 
to  a  motor  or  lineshaft,  as  required.  Adjustment  for 
taper  grinding  is  provided.  This  is  graduated  to  read 
in  degrees. 
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While  the  pinion  illustrated  may  possibly  not  be  the 
largest  one  of  the  noiseless  type  ever  produced,  it  is 
certainly  large  enough  to  be  of  interest  from  the  size 
viewpoint. 

As  shown  by  the  comparison  with  the  foot  rule  at  the 

right,  this  pinion  is  81  in.  in  diameter  and  has  an  8-iii. 

A  LARGE  BAKBLITE-MICARTA  PINION 

face.  It  is  designed  to  transmit  100  hp.  at  42.5  r.p.m. 
and  is  made  out  of  Bakelite-Micarta.  As  will  be  noticed. 
no  metal  shroud  is  necessary. 

Ed^waF^  TSaosmas  Kleiradlee 

Edward  Thomas  Hendee,  whose  rise  to  the  important 

position  of  secretary  of  Joseph  T.  Ryerson  &  Son  dis- 
tinguished him  as  one  of  the  most  successful  men  of 

the  younger  set  in  the  steel  and  machinery  trade,  died 
suddenly  on  Nov.  13  in  Minneapolis,  Minn.,  while  on 

a  business  trip.  Mr.  Hendee's  charm  of  personality, 
business  enthusiasm  and  capacity  for  executive  work 
gained  for  him  wide  recognition. 

Mr.  Hendee  was  born  February  22,  1880,  at  Clare- 
mont,  N.  H.  He  graduated  from  the  New  York  Uni- 

versity in  1900  with  the  degree  of  B.  S.  and  received 
the  degree  of  Sc.  D.  at  Columbia  University  in  1901. 
From  1901  to  1902  he  was  assistant  profes.sor  of  mechan- 

ical engineering  at  New  York  University. 
In  1902  he  became  associated  with  Joseph  T.  Ryerson 

&  Son  of  Chicago  as  advertising  manager  and  was  con- 
spicuous in  the  upbuilding  of  the  machinery  department 

of  which  he  became  manager.  He  was  made  assistant 
to  the  president  in  January,  1911.  In  1913  he  assumed 
charge  of  the  railway  .supply  department  of  the  firm. 
In  1913  he  was  elected  secretary  of  Joseph  T.  Ryerson 
&  Son  and  continued  so  with  increasing  executive  respon- 

sibilities, until  the  time  of  his  death. 

Under  his  able  leadership  both  the  domestic  and  for- 
eign-iHaehrnery  business  and  the  railway  supply  business 

of  the  company  were  widely  extended. 
Mr.  Hendee  was  also  vice-president  and  director  of 

the  Lennox  Machine  Co.  and  director  of  tlie  American 

Clyco-Metal  Co.  He  was  a  member  of  the  American 
Society  of  Mechanical  Engineers. 

Mr.  Hendee  was  married  October  12,  1907,  and  leaves 
a  widow  and  two  sons. 

iiiiiiiiiiiiiniHMUiiiii iiiiitiiiitriiiiiitiiinuis 

Personals 
Siiiiiitiiiiiiiriitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiitiiitiiiiiiiiiiiiiiiiia 

Thomas  Crowther  has  sold  his  interest  in  T. 
Crowther  &  Co.,  Inc.,  Boston,  Mass.,  in  order  lo 
establish  his  own  business  under  the  name  of  tiie 
Thomas  Crowther  Co.,  19  Pearl  St.,  Boston,  Mass. 

R.  H.  Wood,  for  a  number  of  years  connected 
with  the  Buffalo  office  of  the  Warner  &  Swasey 
Co..  has  been  appointed  Chicago  district  manager 
of  the  Modern  Tool  Co.,  Erie,  Penn. 

Leo  C.  Steinle  has  taken  over  the  direct  repre- 
sentation of  the  Modern  Tool  Co.,  Erie,  Penn.,  in 

France.  Mr.  Steinle  is  actively  connected  with 
the  Steinle  Turret  Machine  Co.,  Madison,  Wis., 
whose  foreign  interests  he  is  looking  after. 

M.  M.  Cory  lias  become  manager  of  the  Ciddings 
and  Lewis  Mfg.  Co.,  Fond  du  Lac,  Wis.,  succeed- 

ing C.  E.  Cleveland,  recently  resigned.  Mr.  Cory 
resigned  his  position  with  the  Concrete  Steel  Co.. 
Chicago,  III.,  in  order  to  join  the  Giddings  and 
Lewis  organization. 

B.  A.  Brennan,  previously  contract  manager  of 
the  Westinghouse  Machine  Co.,  and  later  sales 
manager  of  the  power  department  of  the  Beth- 

lehem Steel  Co..  has  resigned  the  vice-presidency 
of  the  Mercantile  Trust  Co..  St.  Louis.  Mo.,  to 
accept  the  presidency  of  the  Citizens  Co.,  Inc., 
Baltimore.  Md.,  to  which  office  he  has  recently 
been   elected. 

£iiiiiiiiiiiiiiiiii .illltltlllMllllllt): lllllllllllllllllllllttllllltl^ 

Business  Items 

The  Hess-Bright  Manufacturing  Company  cor- 
rects a  misleading  rumor  tliat  llatl  gained  some 

circulation  to  the  effect  that  It  had  been  absorbed 
by  another  bail-bearing  company.  Its  announce- 

ment states :  A  group  of  liankers  including 
Frank  A.  Vanderlip,  Philip  W.  Henry,  Thatcher 
M.  Brown  and  Franklin  B.  Kirkbride,  of  New 
York,  and  Marcus  Wallenberg,  of  Stockholm,  have 
recently  acquired  from  the  American  group  of 
'stockholders,  a  controlling  interest  in  the  shares 
of  the  Hess-Bright  JIanufacturing  Co.  This 
group  of  bankers  owns  also  a  substantial  inter- 

est In  the  S  K  F  Ball  Bearing  Co.,  of  Hartford, 
Conn.  The  two  companies  will  be  operated 
quite   independently   of  each   other.      The    former 

policy  of  the  Hess-Bright  Manufacturing  Co.  will 
be  continued  except  tlmt  Its  manufacturing  facili- 

ties will  be  increased  somewhat  more  rapidly  to 
meet  the  constantly  growing  demand  for  Its 
product.  B.  D.  Gray,  who  retains  his  former 
stock  holdings,  will  continue  to  manage  the  busi- 

ness as  president.  F.  E.  Bright  retires  from  ac- 
tive participation  in  the  company's  affairs,  but remains  identified  with  the  company  as  chairman 

of  the  Board.  Aside  from  these  two  changes,  the 
organization  remains  as  before. 
:.'litiiiitilliliiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiitiii>ii>iiiiiiiitiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiitiiiiitu 

(  Trade  Catalogs 
7iiiiuiiiiiiiiiiiiitiiiiiiiitiMiiiiiiit)iiiiiiiiiiiiiuiiiiii   iiiitiiitiiiiiiiiiiiiiiiitiiiiiiiiiA 

Three-Wheel  Transfer  Truck.  The  Geo.  P. 
Clark  Co.,  Windsor  Locks,  Conn.  Circular  No. 
ol.      Illustrated. 

Friction  Clutches  for  High  Speeds.  The  Moore 
&  White  Co.,  Philadelphia,  Penn,  Catalog.  Pp. 
64  ;    6x9    in.  ;   illustrated. 
Small  Forging  Furnaces — Oil  or  Gas  Fuel. 

Tate.  .lones  &  Co.,  Inc.,  Pittsburgh,  Penn.  Cir- 
cular No.    150.     Pp.    4;   8x11    in.;   illustrated. 

Lubrication  of  Pneumatic  Tools.  Chicago  Pneu- 
matic Tool  Co.,  Fisher  Building,  Clllcago,  111. 

Bulk'lin    No.    130.      Pp.    8;    6x9    in.;    illustrated. 
"Rockford"  Railway  Motor  Cars.  Chicago 

Pneumatic  Tool  Co.,  Fisher  Building,  Chicago, 
111.  Bulletin  No.  266.  Pp.  12;  6x9  In.;  illus- trated. 

Lathe,  Universal  Milling  Attachments.  High- 
Speed  End  Mills.  The  Porter-Cable  Machine  Co., 
Syracuse.  N.  V.  Catalog.  Pp.  16;  8^x1114  In.; 
illustratcii. 

Large  and  Medium  Sized  Forging  Furnaces — 
Oil  or  Gas  Fuel.  Tate,  .Tones  &  Co..  Inc.,  Pltts- 
burgli,  Penn.  Circular  No.  149-A.  Pp.  4;  8xU 
in. ;  illustrated. 

IMotors.  Dynamos,  Converters.  H.  Boker  &  Co., 
Inc.,  101  Duane  St..  New  York.  Price  List  No. 
E3.  Pp.  24 ;  6x9  In.  :  illustrated.  This  shows 
the  products  of  Ercole  Marelli  &  Co.,  Ltd.,  Milan, 
Italy,   wiiich   this   company    represents   Iiere. 
"Red  Devil"  Tools  and  Hardware  Specialties. 

Smith  &  Hemenway  Co.,  Inc.,  99  Chambers  St., 
New  York.  Catalog.  Pp.  182 ;  4xT  in. ;  illus- 

trated. This  is  tlie  seventh  edition  of  what  is 
known  as  the  Green  Book  issued  by  this  com- 

pany, showing  pliers,  screwdrivers,  hack-saw frames  and  blades,  etc. 

Forthcoming  Meetings     | 
ailttlliiiniiniiiiimim   f,.f^fT.frTtT 

American  Society  of  Mechanical  Engineers. 
Annual  meeting,  Dee.  5-8,  Engineering  Building, 
New  York  City.  Calvin  W.  Rice,  secretary,  29 
West  39th  St.,  New  York  City. 

American  Society  of  Slechanical  Engineers. 
Monthly  meeting,  first  Tuesday.  Calvin  W.  Rice, 
secretary,  29  West  39th  St.,  New  York  City. 

Boston  Branch  National  Metal  Trades  Associa- 
tion. 31onthly  meeting  on  first  Wednesday  of 

each  month,  Young's  Hotel.  W.  W.  Poole,  secre- tary, 40  Central  St.,  Boston,  Mass. 

Providence  Association  of  Mechanical  Engi- 
neers. Monthly  meeting,  fourth  Wednesday  of 

each  month.  .1.  A.  Brooks,  secretary,  Brown  Uni- 
versity, Providence,  R.  I. 

New  England  Foundrymen's  Association.  Reg- ular meeting,  second  Wednesday  of  each  month. 
Exchange  Club,  Boston.  Mass.  Fred  F.  Stoekwell. 
205  Broadway,  Canibrldgeport,  Mass. 

Engineers'  Society  of  Western  Pennsylvania 
Monthly  meeting,  third  Tuesday  ;  section  mectin);. 
first  Tuesday.  Elmer  K.  Hiles,  secretary,  Oliver 
Building,  Pittsburgh,  Penn. 

Rocliester  Society  of  Technical  Draftsmen 
Monthly  meeting,  last  Thursday.  O.  L.  Angevtne. 
Jr..  secretary,  857  Genesee  St.,  Rochester,  N.  Y. 

Superintendents'  and  Foremen's  Club  of  Cievc land.  Monthly  meeting,  third  Saturday.  Philii 
Frankel,  secretary,  310  New  England  BuiUlini:. Cleveland,  Ohio. 

Western  Society  of  Engineers,  Chicago.  HI. 
Regular  meeting,  first  Wednesday  evening  of  each 
month,  excepting  .luly  and  August.  .1.  H.  Warder. 
secretary.  1783  Monadnock  Block,  Chicago,  III. 

Philadelphia  Foundr.vmen's  Association.  Meet- 
ings first  Wednesday  of  each  month.  Manufac- turers' Club.  Philadelphia.  Penn.  Howard  hvans. 

secretary,  IMer  45  North.  Philadelphia,  Penn. 

Technical  League  of  .America.  ReguLir  meet- 
ing, second  Friday  of  each  month.  Oscar  S.  Tealu secretary,  35  Broadway,  New  York  City. 
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eximtls  o 
By  Hugh  M.  Wharton 

SYNOPSIS — This  article,  the  second  of  two  de- 
scribing the  plants  of  the  Remington  company, 

shows  the  construction  of  the  drop-forging  and 
barrel-rolling  Jmildings,  one  of  the  heat-treating 
and  annealing  buildings,  lavatory  fixtures,  heating 
equipment,  provisions  for  power  and  artificial 
lighting,  and  the  oil-handling  appliances  for  bar- 

rel drilling. 

Wliea  the  new  work  at  Ilion  was  started  only  three 
units  were  contemplated  for  the  immediate  need.  It  was 
assumed  then  that  if  more  space  should  be  required  later 

neeting  this  building  with  the  main  portion  of  the  plant 
liy  means  of  bridges  over  the  street. 

The  plot  of  ground  on  which  it  stands  restricted  the 
width  of  the  building  to  42  ft.  inside,  and  the  legal  re- 

quirements of  the  State  of  New  York  made  it  necessary 
to  subdivide  tlie  floor  space  into  relatively  small  areas; 
nevertheless  this  building  is  an  interesting  example  of 
what  can  be  accomplished  under  adverse  conditions. 

There  was  no  room  on  either  side  for  wings  in  which 
to  place  the  stairways,  lavatories  and  elevators.  All  of 
this  permanent  equipment  had  to  be  placed  inside  the 
main  walls;  consequently,  at  regular  intervals  of  about 
S24  ft.  fireproof  sections  32  ft.  long  are  built  across  the 

'■.:\  Ym/////////////m///m:-:p, 

FIG.   12.    PARTIAL  CROSS-SECTION  OF  DROP-FORGE  SHOP 

it  would  be  possible  to  remove  some  oC  the  old  build- 
ings and  replace  them  with  additional  units.  Long 

liefore  these  first  three  were  finished,  however,  the  manu- 
facturing demand  became  such  that  more  space  had  to  be 

provided  without  removing  any  of  the  old  buildings. 
Tlie  limited  amount  of  ground  availal)le  made  this  a 

rather  difficult  problem,  but  it  was  finally  solved  by  plac- 
ing a  four-story  building  913  ft.  long  on  the  narrow 

strip  between  the  main  street  and  the  Erie  Canal,  cou- 

ontire  width  between  side  walls.  These  sections  accom- 
modate all  the  permanent  service  equipment  and  at  the 

same  time,  on  account  of  their  length,  they  serve  as  more 
effective  fire  stops  than  a  plain  fire  wall. 

The  cross-section  of  this  building  is  similar  to  that  of 
the  main  units,  but,  owing  to  the  decrea.sed  width,  only 
one  interior  column  is  used  and,  in  order  to  maintain 

the  .same  physically  defined  central  passage,  the  interior 
columns  are  set  alternately  to  one  side  or  the  other  of 
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the  lon<;itii(linal  a.xis  of  the  building.  These  staggered 

columns  look  odd  on  paper,  but  their  efEect  in  the  build- 

ing is  about  tlie  same  as  il"  tliey  were  placed  in  a  double 
row.    All  operations  on  walnut  stocks  and  all  ojKTations 

prevent  excessive  vibration  of  the  roof  the  trusses  are 
made  unusually  heavy  with  very  stiff  lateral  bracing. 
The  contour  of  the  ground  made  it  necessary  to  set  the 
floor  at  the  level  of  the  third  floor  of  the  other  buildings. 

^Mesh  <'J^,No.7'NalOCIiftfon ■■■  Wded  Wire  Clofh.Galvmixd 

njiFloor 

■MesH3''l2'.Na4%No.9Clinf6n         I  |  Seom  ' 
Yielded  Wire  Cbfh.  Saltanized       •  Ylrapper I'JFIoor.  EIAW.8   

I  1  ̂
 

11 

Peak  of  Oic'i.'tg Shed.^oQf  C4S2& 
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FKi,    13.     PARTIAL  CROSS-SECTION   OF   HEAT-TREATING   AND   ANNEALING    BUILDING 

On  barrels  are  porformed  in  this  imild- 
ing  except  rolling  the  barrel  blanks. 
It  is  particularly  suitable  for  some  of 

these  operations  as  tiie  light  is  unus- 
ually good  because  one  side  faces  the 

northeast  and  the  building  is  rela- 

tively narrow.  The  Ilion  drop-ham- 
mer shop  is  shown  in  cross-section  in 

Fig.  12.  It  is  a  one-story  steel  frame 
building  48  ft.  wide  with  a  clear 
height  of  10  ft.  under  the  iwttom  chord 
of  the  roof  trusses.  Tliere  is  a  row 

of  drop  hammers  with  the  necessary 
furnaces  and  trimming  presses  along 
each  side  of  the  Iniilding  with  a 

passage  for  material  in  the  middle.  In 
order  to  obtain  as  much  natural  ven- 

tilation as  possible  there  are  sliding 
doors  at  the  floor  level  along  the  whole 

length  of  both  side  walls  and  in  the 
end  walls.  Above  these  is  a  line  of 

swinging  sash  directly  \mder  the  eaves 
and  a  continuous  louver  extends  the 

full  length  of  each  side  of  the  monitor. 
The  main  roof  is  of  cement  tile  l)ut 

the  monitor  roof  was  made  flat  to  fa- 

cilitate the  escape  of  the  heated  air  and  gases  through 
the  louvers  and,  as  tile  could  not  be  u.sed,  the  roof  is  a 
thin  reinforced-concrete  slab. 

Along  each  side  and  hung  from  the  roof  trusses  is  a 

heavy  lineshaft  to  whirb  tlic  hammers  are  belted,  and  to 

FK;.     14.      THIRD    FLOOR    dF    ANNEALI.VG    BUILDING 

Lavatories,  water  clo.-icts  and  shower  baths  are  in  a  con- 
necting wing  at  one  side  of  the  main  building. 

One  end  of  the  l)uildiiig  is  designed  for  barrel-rolling 
and,  as  the  ground  slo])es  downward  very  rapidly  toward 

that  end,  tliere  is  a   Imsement  under  the  barrel-rolling 
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tloor  in  whirli  are  installed  the  Pand-blast  equipment  and 
the  blowers  that  supply  air  to  the  heating  furnaces. 

The   heat-treating  and   annealing   department   would 
have  been  housed  in  a  one-story  building  about  like  the 

» 

FIG.    15.     A    TYPICAL    WASHROOM 

hammer  shop  had  there  been  sufficient  level  ground  area 
available,  as  the  requirements  in  both  cases  are  almost 
the  same,  but,  a.s  tliis  could  not  be  done,  this  depart- 

ment was  placed  in  the  third  story  of  the  building  shown 
in  cross-section  in  Fig.  13.  This  third  floor  is  level  with 
and  is  a  continuation  of  the  barrel-rolling  floor,  the  slope 
of  the  groimd  allowing  another  additional  story. 

The  width  of  the  building  (66  ft.)  wa^  determined  by 
the  number  of  furnaces  to  be  set  in  a  row  across  the  floor. 

i-'ii;.   i«.    i'i:.\rpiN(;   st.^tio.v   i-'di:    nii;n-i'i{iossnRi':  oil 

Owing  to  the  heavy  live-loading  of  the  second  and  third 
floors,  the  interior  columns  are  spaced  equally  across  the 
building,  the  arrangement  witli  a  double  row  of  columns 

as  in  the  main  four-story  units  being  impractical  under 
the  conditions. 

The  ground  floor  is  intended  for  steel  storage  and  cold 
sawing,  and  is  equipped  with  a  small  traveling  crane 
in  each  bay.  The  second  story  is  intended  partly  for 
manufacturing  and  partly  for  storage  of  machinery  and 
of  dies  for  the  drop  liammers.  The  floor  is  of  wood, 
laminated  like  all  the  other  manufacturing  floors,  but, 
to  take  care  of  the  heavy  live-loading  (400  lb.)  the  joists 
are  2x10  in.  instead  of  2x8  in. 

The  third  floor,  which  carries  the  annealing  furnaces, 
is  a  4-in.  concrete  slab  supported  on  steel  beams  and  cov- 

ered with  a  wearing  surface  of  very  hard  brick.  To 
leduce  the  dead-load  as  much  as  possible,  the  bricks  are 
very  thin  and  are  laid  flat. 

Above  the  third-floor  level  this  building  is  practically 
the  same  as  tlie  hammer  shop  except  that  rolling  steel 
shutters  are  provided,  instead  of  horizontally  sliding 
doors,  for  opening  the  sides  near  the  floor  level,  and  the 
roof  trusses  are  relatively  lighter  as  there  is  no  shafting 
load  to  be  supported. 

The  photograph  of  the  interior  for  Fig.  14  was  taken 
when  only  a  few  of  the  new  furnaces  had  been  installed 
and  l)of()re  the  department  was  in  operation. 

Placing  the  drog-forging,  barrel-rolling  and  heat-treat- 
ing departments  at  the  level  of  the  third  story  tends 

to  simplify  rather  than  to  complicate  the  problem,  of 
transporting  material.  The  bridges  between  buildings 
are  at  the  third-floor  level  and  some  at  both  third-  'and 
fourth-floor  levels.  The  electric  trucks  carrying  the 
rough  barrels  and  small  drop-forged  parts  can  therefore 
pass  directly  to  the  machining  departments  in  the  other 
buildings  without  having  to  be  lifted  by  the  elevators 
and  without  having  to  pass  outdoors  either  through  a 
yard  or  across  a  street.  Indoor  transportation  is  prefer- 

able to  outdoor  with  the  snowstorms  that  are  common 
ill  central  New  York  State.  Wash- 

rooms and  water  closets  are  all  placed 
in  separate  rooms  removed  from  the 
manufacturing  floor  space.  All  have 
the  same  equipment,  differing  only 
in  minor  arrangements  and  in  ca- 

pacity. Fig.  15  shows  a  typical  ar- 
rangement of  one  of  the  washrooms. 

Long  porcelain  enameled  iron  sinks  are 
used  with  a  double  row  of  faucets  di- 

i-ectly  above  them,  each  faucet  having 
a  hot-  and  cold-water  valve.  This  ar- 

rangement enables  employees  to  stand 
along  each  side  of  a  sink  and  wash  with 
clean  running  water  tempered  to  suit 
tlie  individual  taste.  Hot  water  is  sup- 

plied from  a  steam  heater  and  storage 
tanlv  in  the  top  story  of  each  building. 
Toilet  rooms  are  separately  inclosed 

i'rom  floor  to  ceiling,  and  all  have 
windows  ihv  daylight  and  air.  They 

are  divided  into  stalls  by  heavy  sheet- 
metal  partitions,  each  stall  being 
connected  at  the  back  to  a  ventilating 

duct  leading  to  an  exhaust  fan  direct- 
ly under  the  roof.  The  buildings  at 

both  works  are  heated  throughout  by  a  direct  hot- 
water  system.  None  of  the  manufacturing  processes 

require  air  conditioning,  and  the  number  of  em- 
liloyees  in  any  one  inclosure  is  not  great  enough  to 
require  more  fresh  air  in  winter  than  would  normally  be 
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supplied  by  the  leakage  arouiiil  the  metal  window  sash 
and  by  the  occasional  opening  of  doors  and  windows.  As 
the  Iniildings  are  well  separated  from  each  other,  the 
large  window  openings  and  reasonably  high  stories  shonld 
allow  sufficient  natural  ventilation  in  summer.  For  these 

j'easons  a  system  of  direct  radiation  seemed  to  be  the 
most  satisfactory,  and  the  hot-water  system  was  chosen 
])ecause  the  cost  of  operation  is  less  than  that  of  a  direct 
steam-heating  system,  except  perhaps  in  very  cold  weather, 
and  because  it  affords  better  temperature  regulation. 

Most  of  the  radiating  surface  in  the  manufacturing 
space  consists  of  pipe  coils  placed  along  the  walls  below 
ilu'  windows.    To  counteract  the  excessive  radiation  from 

Current  is  supplied  by  the  central  station  at  2,.300  volts 
to  transformers  in  three  substations  at  different  places 
in  the  works.  For  power  it  is  distributed  overhead  at 
480  volts  to  the  manufacturing  buildings.  Inside  the 
buildings  all  cables  are  carried  in  metal  conduits  to  the 
middle  of  the  central  passage  on  each  manufacturing 
floor,  and  from  this  point  the  power  cables  are  carried 
open  the  full  length  of  each  central  passage.  The  open 
wiring  is  for  the  purpose  of  allowing  motor  connections 
to  be  made  at  any  point  without  having  to  break  into 
conduits. 

Current  for  lighting  is  distributed  at  240-120  volt«, 
three  wire,  single  phase,  t(j  the  panel  boards  on  each 

FIG.     17.      OIL-STORAGE    TANKS— HlGII-mKS.SUUi: 
OIL  SYSTEM 

FIG.    IS.     CENTRIFUGAL    OIL    FILTERS— HIGH-PRESSURE 
SYSTEM 

the  roofs  in  the  severe  weather  that  is  sometimes  experi- 
enced at  Ilion,  where  a  temperature  as  low  as  — 20  deg. 

F.  is  not  at  all  uncommon,  a  small  additional  coil  is 

placed  overhead  in  the  top  story.  In  the  stairway  wells 
and  washrooms  the  coils  are  placed  overhead. 

The  ratio  of  square  feet  of  radiating  surface  to  cubic 
feet  of  building  volume  varies  from  1  :  !)0  to  a  little 
less  than  1  :  100. 

In  both  the  Ilion  and  Bridgeport  works  electric  motors 
are  used  to  drive  the  lineshafts  from  which  groups  of 
machine  tools  are  operated.  In  only  a  few  cases  are  the 
motors  attached  directly  to  the  tools. 

Electric  power  is  supplied  to  both  works  at  60  cycles, 

three-phase,  480  volts.  This  voltage  was  chosen  becau.se 
440-volt  motors  had  previously  been  adopted  as  stand- 

ard in  the  older  plants  of  the  Remington  Arms  Co.  at 
Ilion  and  the  Union  Metallic  Cartridge  Co.  at  Bridgeport. 

At  the  old  Ilion  works  power  had  been  purchased  for 
.some  time  from  a  large  nearby  central  station,  and  when 
the  plant  was  recently  extended  it  was  decided  to  con- 

tinue to  purchase  rather  than  to  make  a  large  investment 
in  generating  machinery.  The  Ilion  power  plant,  there- 

fore, contains  only  the  boilers  necessary  for  heating  and 
one  noncondensing  steam  turliine  coupled  to  an  electric 
generator.  This  turbine  can  be  operated  continuously 
during  the  heating  season,  furnishing  power  to  one  of 
the  buildings  and  exliausting  into  the  heating  system. 
It  is  intended  also  for  emergency  use  for  furnishing  light 
and  a  limited  amount  of  power  in  case  of  failure  of 
the  .supply  from  the  central  station. 

floor.  From  the.«e  the  distribution  is  by  means  of  120- 
volt  two-wire  branch  circuits  to  100-watt  lamps  spac-ed 
uniformly  over  the  manufacturing  floors.  For  general 
illumination  1  watt  has  been  allowed  per  square  foot  of 
floor  area. 

A  number  of  extra  outlets  are  provided  for  special 

lighting  around  some  of  the  machines  and  over  l)enches. 

Passages  and  .stairways  are  lighted  from  circuits  inde- 
pendent of  the  main  floors.  At  the  Bridgeport  works  a 

power  station  was  built  of  sufficient  capacity  to  operate 
the  works  of  the  Union  ̂ letallic  Cartridge  Co.,  as  well 
as  the  new  works  of  the  Arms  company. 

Electric  freight  elevators  are  used  throughout  the 
Bridgeport  works,  but  at  Ilion,  where  electric  jiower  is 
purchased  from  a  central  station  and  delivered  over  a 
tran.«mission  line,  it  was  deemed  advisable  to  put  in 

steam-hydraulic  machines  in  order  to  make  the  opera- 
tion of  the  elevators  independent  of  conditions  affecting 

the  power  supply. 

The  oil-handling  system  for  the  barrel-  and  body-drill- 
ing departments  at  Ilion  is  interesting  in  that  the  oil 

is  supplied  to  the  drilling  machines  at  high  pressure  from 
a  central  Dumping  station.  This  station  has  a  capacity 
of  over  100  gal.  of  oil  ]>er  minute  at  a  pressure  of  900 

lb.  per  sq.in.  There  are  two  horizontal  double-acting 
triplex  pumps,  each  geared  to  a  200-lip.  induction  motor, 
and  a  group  of  smaller  vertical  single-acting  triplex  pumps 
l)elted  to  induction  motors.  The  piping  is  so  arranged 
that  the  pumps  can  be  grouped  to  supply  oil  to  each 
department  at  a  pressure  suitable  for  the  work  in  that 
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(lopartineiit.  The  ])imi])infr  station,  Fi;:.  I('>,  is  in  tiic 
first  story  of  the  buildinfr  jn  which  the  drilling  depart- 

ments are  located. 

For  the  distribution  system  double  extra-heavy  pipe  is 
used  throuirhout.  All  pipes  4  in.  or  more  in  diameter 
have  welded  steel  flanges  with  leather  gaskets.  Oil  is 

pumped  from  one  of  the  three  supply  tanks  shown  in 
Fig.  17.  Only  one  tank  is  used  at  i  time.  The  return 
nil  is  discharged  by  gravity  into  the  same  tank  through 

strainer  tray.s  which  remove  the  cliips  that  are  carried 
along  with  the  retiim  oil. 

When  the  oil  in  one  tank  becomes  too  dirty  for  fur- 
tiier  use.  wliich  is  generally  in  two  or  three  days,  the 

second  tank  is  used,  while  the"  oil  in  the  first  tank  is 

being  filtered.  "The  filtered  oil  is  pumped  to  the  overhead 
cylindrical  tank  shown  in  Fig.  18.  From  this  overhead 

tank  it  is  fed  by  gravity  in  a  continuous  .stream  to  six 
centrifugal  oil  filters  also  shown  in  Fig.  18.  From  the 
filters  the  oil  runs  to  a  tank  below  the  floor  level  and 

from  there  it  is  pumped  back  to  the  lar^e  supply  tank 
which,  in  the  meantime,  has  been  cleaned  and  ])repared 
to  receive  the  clean  oil.  Fig.  18  also  shows  the  centrif- 

ugal macliine  for  separating  the  oil  from  the  .steel  chips. 

The  reclaimed  oil  from  the  sc])arators  is  also  pumped 
to  the  overhead  tank  and  pas.ses  through  the  oil  filters 
back  to  the  su])ply  tank. 

Triple^Qroove  Mines'  fos? 
Slheim  Moses 
Hv  John  S.  Watts  • 

The  British  high-explosive  shells  are  now  being  made 
with  three  semicircular,  or  triangular,  grooves  in  the  nose, 

instead  of  the  Y^-in.  grubscrew  formerly  used.    The  func- 

grooves  so  as  to  force  .some  of  the  metal  of  the  plug  into 

the  grooves  and  thus  positively  lock  it  in  position.  The.se 
grooves  are  at  an  angle  of  (50  deg.  with  the  axis  of  the 

shell,  jV  '•'•  'let-'p  by  14  in.  wide  and  120  deg.  apart.  The 
machine  shown  in  detail  in  the  drawing  herewith  is  de- 

signed to  mill  out  all  three  grooves  at  once  and  has  proved 
successful. 

The  shell,  after  being  finish-turned  on  the  outside  and 
inside,  is  put  into  the  hinged  chuck.  This  chuck  is 
not  shown  in  detail,  as  it  is  the  same  as  is  used  in  all 

munition  works  for  hand  tapping  and  similar  operations, 

FIG.    2.     PLAN    OF    CUTTER    ARRANGEMENT 

except  for  the  addition  of  a  boss  to  take  tlie  upright  shaft 

carrying  the  cutter  head. 
The  shell  being  in  place  and  the  chuck  tightened  iip, 

the  cutter  head  is  fed  down  vertically  l)y  revolving  the 

ll/^-in.  nut  liy  means  of  the  %x{i-in.  bar  until  the  stop 
on  the  cutter  head  comes  down  onto  the  nose  of  the  shell. 

This  stop  is  set  to  give  the  correct  depth  to  the  grooves. 

Screwing  down  on  the  cutter  head  will  stretch  the 

belts  slightly,  but  not  enough  to  do  any  harm,  as  with 
the  depth  of  cut  only  O.l  in.  the  travel  is  very  slight. 
Slackening  back  on  the  feed  nut  will  allow  the  belts  to 

lift  up  the  cutter  head  sufficiently  to  remove  the  finished 
sliell  and  put  in  another  one. 

The  machine  is  intended  to  be  belted  to  a  shaft  ver- 

tically over  tlie  center  of  the  three  pulleys.  This  over- 
head shaft  should  have  three  pulleys,  one  for  each  cutter 

shaft.  This  arrangement  will  give  a  straight  drive  for 

one  of  the  cutter-shaft  belts  and  a  quarter  turn  (or  to  be 

exact,'  a  60-deg.  turn)  for  each  of  the  other  two  belts. 
This  shaft  overhead  may  be  a  lineshaft,  as  it  is  not  neces- 

sary to  stop  the  machine ;  and  therefore  a  countershaft 
is  not  essential,  if  the  correct  speed  can  lie  obtained  by  a 
direct  drive  from  a  lineshaft. 

The  u])per  side  of  the  cutter  head  is  made  to  form  an 
oil  reservoir,  from  which  oil  is  allowed  to  drip  onto  the 

cutters  through  the  small  holes  shown  over  each  cutter. 
This  oil  is  caught  on  the  table  on  which  the  chuck  is 
fastened  and  returned  to  the  reservoir. 

The  I'roiluctiuii  of  Coke  PIb  Iron  in  the  United  States  for 
the  first  six  months  of  1916,  according  to  statistics  compiled 
liy  the  American  Iron  and  Steel  Institute,  was  19.347,935  tons 
as  compared  with  17.473.!J00  tons  for  the  preceding  six  months. 
Including  charcual  pig  iron,  anthracite  and  mixed  anthra- 

cite and  coke  pig  iron,  the  total  production  of  pig  iron  for 
the  Hrst  half  of  the  current  year  amounted  to  19,610,522  tons. 
The  larger  proportion  was  basic  pig  iron,  to  the  amount  of 

use  plug,  it  IS  hammcrc<l  or  otherwise  burred  up  at  these     8,830,085  tons. 

FIG.   1.    THE  MILLER  AND  THE  WORK 

tion  of  these  grooves  is  to  prevent  the   fu.se  plug  from 
turning  after  being  screwed  into  the  shell.     To  lock  this 
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F] )fflfflSill=SlTi©p  N©t< 
By  Joiix  IJ.  Van  Deventeh 

Pattern  Turning  on  the  Planer Handy  Clajip  for  Bar  Keywaying 

Planer  and  Shaper  Devices  That  Save  Money 
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C®inmpsiiP^t5'^e  Merits  ©f  SumsillE 
Die  SHolders 
By  Jan  Spaandee 

As  one  of  our  departments  handled  copper  and  other 
Boft  metal  bars  only,  we  thought  it  advisable  to  install 
half  a  dozen  small  hand  punch  presses  instead  of  drill 
presses.  It  was  the  intention  to  allow  the  half-skilled 
help  of  that  division  to  use  the  presses  at  will  and  to 
let  them  do  their  own  punch  and  die  setting.  Each 
press  was  provided  with  a  fixed  die  holder  and  suitable 
interchangeable  dies  and  punches. 

The  first  holder  we  used,  the  one  supplied  by  the 
manufacturer,   was   a   cast-iron    block,    Fig.    1,   with   a 

changed  rapidly  and  accurately.  The  ring  can  easily  be 
kept  clean,  but  as  the  operators  once  in  a  while  forgot 
to  lock  the  ring  or  did  not  mate  the  proper  punch,  smash- 
ups  still  occurred  occasionally.  Besides,  the  outfit  is 

expensive. The  holder  shown  in  Fig.  4  is  not  only  inexpensive, 

but  entirely  trouble-proof,  and  its  interlocking  scheme 
is  interesting.  It  consists  of  a  base  plate  A  on  which 
two  ribs  form  a  slot  of  the  exact  width  of  the  small  cir- 

cular die.  At  the  back,  the  ribs  are  connected  by  a 
half-inch  round  rod,  pinned  in  place.  The  round  die 
is  provided  with  a  shallow  round  groove  that  fits  the  rod. 
The  sliding  bolt  D  fits  the  same  groove  and  locks  the  die 
in  place.     The  open  design  prevents  the  collection  of  dirt. 

no.  5 

VARIOUS  DESIGNS  OF  SMALL  PUNCHES  AND  DIES 

dovetail  and  two  setscrews  to  hold  the  die.  The  die 

blocks  contained  three  holes  each  and  were  not  the  cheap- 
est by  any  means.  These  holders,  in  our  specific  case, 

proved  to  be  unsatisfactory.  On  account  of  faulty  set- 
ting, wrong  punches,  etc.,  the  operators  smashed  the  dies 

and  punches  incessantly.  Burrs  on  the  setscrews  made 
changing  difficult  and  much  time  was  lost. 

The  second  holder.  Fig.  2,  was  more  effective  and 
cheaper,  as  the  small  dies  could  .  be  cut  out  of  round 
stock.  These  dies,  however,  Jammed  and  nothing  guar- 

anteed that  the  punch  mated  with  the  .die.  At  Fig.  2 
A  is  shown  a  modification  of  the  die.  This  one  could  be 

more  readily  removed,  but  on  account  of  dirt  vinder  the 
shoulder  the  punches  wear  on  one  side,  causing  inac- 

curate holes.  ; .  ;      i     , 

Not  being  satisfied,  we., produced*  the:. holder 'shown  in 
Fig.  3.  It  consists  of  a  hdved  ring,  one  part  A  pinned 

to  the  base  'plite  and 'part  B  to  swing  around  a  pin  in 
part  A.  The^  pin,  pressed  down  by  the  spring  into 

a  hole  in  the  fixed  part,  is  the  means  of' locking  the  ring. 
A  recess  in  the  bottom  of  the  latter  forms,  with  the  base, 
a  circular  groove,  which  fits  the  shoulder  on  the  dies, 
this    preventing    them    from    going    up.     Dies    can    be 

The  sliding  rod  D,  when  in  place,  is  barred  from  mov- 
ing out  by  a  semicircular  flat  sheet,  riveted  to  the  lever 

of  the  press.  When  this  lever  is  entirely  down,  the 
thinner  part  of  the  sliding  rod  corresponds  with  a  hole 
in  this  sheet  on  the  lever,  and  it  can  be  moved  outward 
till  its  shoulder  strikes  the  sheet.  This  locks  the  lever 

in  place  and  opens  up  for  the  die,  but  it  also  locks  the 
punch  down  in  the  die  and  therefore  the  latter  can- 

not be  removed  without  taking  out  the  punch,  and  vice 
\ersa.  The  press  cannot  be  operated  before  the  sliding 
bolt  is  entirely  back  in  the  closed  position.  To  prevent 
the  removal  of  the  punch  while  it  is  uj)  and  out  of  the 

•  die;  the  round  punch  holder  B,  Fig.  5,  flat  on  one  side, 
runs  along  a  fixed  projection  of  the  press,  which  pre- 

vents turning  as  long  as  the  punch  is  not  down.  The 

punches  consist  of  a  piece  of  drill  rod  with  a  head,  fit- 
ting, in  a  machinery-steel  stiffener. 

The  Production  of  IMb  Iron  in  Canada  during  the  first  half 

of'  1916  Was' 507,750  tons,  as  compared  with  366.S25  tons  in 
the  fli-st  h'alf  of  1915.  At  the  rate  of  production  which  pre- 

vailed in  the  first  half  of  this  year  it  is  possible  that  the  out- 
put for  the  whole  year  will  exceed  the  high  record  estab- lished in  1913. 
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I 
n NotcKiin^  Die 

By  Frank  A.  Stanley 

SYNOPSIS — This  iti  a  punch-press  development 
for  cutting  a  series  of  notches  in  a  sheet-metal  part 
known  as  the  ttjpe-har  comh.  The  work  is  carried 
on  an  indexing  plate  that  is  advanced  step  by  step, 
with  each  stroke  of  the  press,  to  present  a  fresh 
surface  for  the  notching  punch. 

The  illustration  shows  one  of  the  special  devices  used  by 

the  Noiseless  Typewriter  Co.,  Middletown,  Conn.,  in  con- 
nection with  punch-press  work.    This  is  an  automatic  in- 

1*1*     \       "^  ^  .        'f. 

am'fVe 

0.23>^  f< 
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FIG.    1.    DETAILS   OF    LOW^ER    COMB 

dexing  die  for  notching  the  parts  known  as  type-bar 
combs.  One  of  these,  the  lower  comb,  is  shown  in  Fig.  1 
bent  up  to  form,  with  the  position  of  the  notches  therein 
fully  indicated. 

This  typewriter  part  is  made  of  phosphor  bronze  formed 
up  to  the  shape  illustrated  and  notched  to  form  a  guide 
for  the  28  type  bars  used  on  the  Noiseless  typewriter. 
The  sheet  metal  is  0.032  in.  thick,  and  the  outer  radius 
of  the  blank,  after  bending  up,  is  about  Sy^  in.  The 
notches  punched  are  0.029  in.  wide  and  have  a  total  depth 

of  0.080  in.  There  is  a  flange  turned  up  on  each  side 
of  the  piece,  making  a  curved  channelway  between,  and 
the  notches  have  to  be  punched  in  both  these  flanges. 

A  special  indexing  fixture  for  this  work  is  shown  clearly 
in  Figs.  2,  3  and  4,  the  first  of  these  illustrating  the  work- 

FIG.   4.    INDEXING   FIXTURE    FROM   REAR 

FIG.    2. AN   INDEXING    NOTCHING    FIXTURE    FOR   THE 
PUNCH   PRESS 

PIG.    3.    INDEXING    FIXTURE    W^ITH   WORK 
REMOVED 
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iiig  face  of  the  hokliiiji-  fixture  in  jiositioii  on  its  spimlle 
and  tiie  machine  ready  for  operation.  Tiie  appearance 
of  tlie  conil)  before  and  after  tliis  puncbiiig  operation  is 

well  hrouglit  out  in  Fig.  2,  wliile  the  princi])al  dimen- 
sions are  included  in  Fi<r.  1.  The  details  of  con8tru<'tion 

of  the  fi.xture  are  shown  in  Fig.  5.  The  general  method 

of  operation  will  be  obvious  upon  examination  of  the 
various  illustrations. 

Referring  to  Fig.  o,  which  shows  the  work-holding 
plate  removed,  it  will  be  seen  that  the  inner  face  of  this 
plate  is  provided  with  a  seat  in  the  form  of  an  arc,  into 

the  u|)stroke  of  the  punch.  This  advances  the  work  one 
space  farther  ahead  for  the  cutting  of  the  next  pair  of 

notches,  on  the  next  downstroke  of  the  press.  The  ar- 
rangement of  this  feed  mechanism  will  be  more  clearly 

seen  in  the  rear  view.  Fig.  4.  It  will  l)e  noticed  from 
this  and  from  the  details  in  Fig.  5  that  the  ratchet 

wheel  is  provided  with  two  sets  of  teeth  on  opposite  edges. 
The  fixture  answers  for  both  upper  and  lower  combs  by 

changing  the  ratchet  wheel. 
The  details  of  the  punche.s  also  are  shown  in  this  draw- 

ing along  with  the  guide  and  supporting  blocks  for  the 
10-32  l?:gH_ lO^SZLeff 

KACHir/E  STEEL 

(Case  Harden) 

MACHINE  STEEL 

FIG. 

•  2942 

TOOL  STEEL  (Harden) 

DETAILS    OF    COMB-SLOTTING    DIE 

TOOL  STEEL  (Harden) 

which  the  work  is  slipped  and  in  which  it  is  located  end- 
wise by  suitable  stop  pins  that  hold  it  in  i)Iace.  When 

the  work  "plate  A,  Fig.  2,  is  i)ut  biuk  in  place  on  the 
spindle,  it  is  held  against  longitudinal  movement  by  the 

open  washer  B.  This  slides  into  a  slot  in  the  circumfer- 
ential groove  near  the  end  of  the  spindle  and  the  project- 

ing flanges  of  the  work,  which  are  to  be  notched,  rest  u])ou 

the  curved  suri'aces  at  CD.  These  are  more  clearly  seen 
in  Fig.  .3,  which  shows  the  work-holding  plate  removed. 

The  punch  E  is  a  cylindrical  body  with  two  cutting 
teeth  in.serted  at  pro])er  distance,  one  above  the  other,  to 

operate  upon  the  two  flanges  simultaneously.  This  punch 

is  illustrated  in  Fig.  .!.  At  the  left  of  the  punch  will  be 
seen  the  mechanism  to  operate  the  pawl  by  which  the 

ratchet  wheel  at  the  rear  of  the  fi.xture  is  moved  upon 

curved  edge  of  the  work.  The  details  also  .<how  the  form 

of  the  spindle  for  mounting  the  work  and  operating  fix- 
tures, as  well  as  the  various  smaller  parts  that  enter  into 

the  construction  of  this  conveniently  designed  device. 

It  should  be  mentioned  that  the  work-holding  fixture, 
which  is  in  the  form  of  a  quadrant,  is  made  with  a  long 

hub  to  pass  over  the  spindle.  Although  this  is  easily 

slipped  in  place,  the  bearing  is  suHicientJy  long  to  give 
it  a  good  firm  position  upon  its  support.  This  makes 

the  notching  process  always  free  from  chatter,  and  during 
the  indexing  tlie  work  is  held  steady  for  the  pumhing stroke. 

The  punch  holder  is  rather  novel  in  constniction  in 
tiiat  it  is  provided  with  cross-slots  to  receive  tiie  flange 
attached  to  the  head  of  the  punch  and  allow  the  punch 
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to  be  adjusted  as  required.  Similar  means  are  used  for 
mounting  the  plunger  that  operates  the  indexing  devices. 

This  device  is  operated  at  the  usual  -ate  of  the  punching 

press,  and  it  takes  less  than  a  minute's  time  to  produce 
the  complete  series  of  28  pair  of  notches. 

Referring  now  to  the  punch  E,  Fig.  2,  this  will  be  seen 
to  be  of  novel  construction.  It  has  a  body  which  is  about 
%  in.  in  diameter  and  which  slides  in  a  guide  of  the 
same  size.  The  punch  body  is  fitted  with  two  cutting 
blades,  each  about  %  in.  long,  and  spaced  longitudinally 
2  in.  apart  so  that  they  strike  the  outer  and  inner  flanges 
of  the  work  simultaneously. 

These  cutting  blades  are  also  adapted  to  form  the  angu- 
lar portion  of  the  opening  at  the  top  of  the  notch,  which 

is  formed  to  90  deg.  so  that  the  cutting  portions  of  the 
punch  are  similarly  made  at  this  angle.  As  indicated,  the 
punch  body  is  provided  with  a  Woodruff  key  to  prevent  it 
from  t^visting  in  operation.  The  sleeve  of  the  flanged 
head  for  securing  the  punch  in  the  punch  holder  is 
made  to  fit  over  the  neck  on  the  punch  and  is  connected 
thereto  by  a  screw,  so  that  it  cannot  be  mislaid. 

CS 

By  J.  S.  Williams 

The  training  of  young  mechanics  has  interested  me  for 
a  long  time.  For  the  past  ten  years,  or  more,  I  have  been 
with  firms  well  known  for  the  high  quality  of  their  work. 

I  have  seen  the  arrival  of  many  boys — brought  by  theii' 
parents,  who,  quite  naturally,  have  thought  what  an  excel- 

lent place  it  would  be  for  their  son  to  learn  a  trade — and 
yet  I  have  invariably  been  sorry  for  the  boys,  feeling,  as  I 

still  do,  that  the  chances  for  a  boy  to  develop  into  a  first- 
class  mechanic  are  very  small.  My  reasons  for  thinking 
so  are  these: 

The  particular  factory  that  I  have  in  mind  is,  I  think, 

fairly  representative  of  the  majority  of  modern  manufac- 
tories. It  is  divided  up  into  various  departments,  care- 

fully arranged  for  the  production  of  fairly  large  quantities 

of  accurate  component  parts.  The  new  boy  is  set  to  oper- 
ate one  of  the  machine  tools.  This  generally  means  taking 

one  piece  of  work  from  the  vise  or  jig  and  inserting 
another.  The  setting  up  of  the  machine  is  in  the  hands 

of  a  specialized  "setter  up."  The  result  is  that  the 
boy  has  little  or  no  opportunity  of  becoming  really  pro- 

ficient in  the  u.se  of  the  machine,  except  by  the  slow 
method  of  watching  the  setter. 

In  many  cases  it  happens  that  a  boy  will  be  obliged 
to  remain  for  a  long  time  on  the  one  type  of  macjiine, 
provided  always  that  he  is  smart,  for  chargehands  dislike 

constantly  to  be  "breaking  in"  new  boys. 
The  experience  that  a  boy  will  gain  during  three  or 

four  years  under  these  conditions,  even  though  he  may  be 
periodically  shifted  into  different  departments,  is  small, 
and  not  of  the  kind  to  make  him  confident. 

Supposing  that  after  having  made  the  round  of  the 
machine  shops  the  boy  is  put  to  the  bench.  The  condi- 

tions there  are  almost  as  bad  for  the  l)oy.  Filing  and 
hand  work  in  general  are  cut  out  as  much  as  possible,  and 
usually  the  variety  of  bench  work  is  small. 

Now,  I  come  to  a  point  which  I  think  is  of  great  im- 
portance. It  is  becoming  more  and  more  common  to  have 

the  shops  filled  entirely  with  boys — with  the  exception 
of  the  chargehands.  A  boy  starting  work  on  the  bench 
or  elsewhere  is  probably  put  alongside  another  boy  who 

has  been  on  the  job  a  bit  longer.  As  we  all  more  or  less 
learn  by  imitation  it  is  desirable  to  have  the  best  possible 
pattern  to  copy  from.  It  is  here  that  the  modem  boy  is 
at  a  disadvantage,  having,  as  is  very  often  the  case,  only 
boys  of  a  similar  ago  to  look  to  for  guidance.  However 
willing  the  chargehand  may  be  to  do  so  he  has  little  time 
■to  act  as  manual  instnu^tor.  Under  these  circumstances 
a  boy  in  the  kind  of  workshop  that  I  have  under  c-onsidera- 
tion  has  not  nearly  so  good  an  opportunity  of  acquiring 
experience  and  skill  as  one  who  has  served  his  apprentice- 

ship in  the  older  type  of  shop,  where  the  work  was  not 
split  up  to  the  same  extent  and  where  in  all  probability 
he  had  to  act  as  mate  to  an  experienced  mechanic. 

It  is  u.«ually  the  ambition  of  an  apprentice  to  be  put 
into  the  toolroom,  and  in  this  position  I  believe  he  would 
have  excellent  opportunities.  Unfortunately,  however, 
many  firms  will  not  have  apprenticeij  in  the  toolroom. 
They  prefer  to  obtain  already  qualified  tool  makers. 

There  are  of  course  a  few  boys  who  ultimately  "make 
good" — usually  after  a  few  shifts  from  one  firm  to 
another. 

A  far  greater  number  would  make  good  mechanics.  I 
think,  if  they  were  given  more  opportunity  of  taking 
responsibility  and  also  of  watching  good  men  at  work,  so 
that  there  would  always  be  before  them  a  pattern  to  fol- 

low and  a  high  standard  of  skill  to  attain  to. 

snag   K^Sl  _ 

By   J.   W.    CUKKAN 

The  accompanying  illustration  shows  a  driving  pulley 
for  a  grinding  device.  The  pulley  must  nm  at  a  very 
liigh  speed,  about  3,000  r.p.m.,  and  must  be  set  in  different 
positions  on  the  1-in.  shaft  shown,  owing  to  the  driven 
pulley  being  swiveled  to  various  angles. 

Having  experienced  some  trouble  in  keeping  this 
pulley  from  wobbling,  and  thereby  causing  vibration  in 

CLAMPING  BUSHING  FOR  PULLEY  HUB 

the  macliine,  I  tried  this  scheme  and  it  is  working 

splendidly,  driving  by  friction  alone,  as  I  did  not  want 
any  keyways  in  tlie  shaft.  The  bushing  A  is  tapered 
outside  to  fit  the  pulley  and  is  split  endwise.  The  nuts 
C  pull  it  in  or  out  of  the  pulley.  The  pin  B  keeps  it 
from  turning  in  the  pulley. 
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Jigs  Used  in  the  MacMmimg  ©f 
Motor  Ps\rte 

By  Robert  JIawson 

^•^VNOPSIS—On,  this  and  the  fucitnj  jHUje  are 

shown  some  j'ujs  used  when  machining  elements 
for  commercial  motors.  The  jiij  for  the  radiator 

filler  bracket  employs  fixed  and  slidinfj  V-blocks 
to  locate:  the  part.  By  this  means  the  hole  is 
drilled  central  in  the  bosses.  The  ,<itartin()-post 
jig  u.ses  an  open  clamp  tightened  with  a  screw  to 
hold  the  part  securely.  There  are  quick-acting 
hook  bolts  on  the  jig  for  the   dumper  gear-box 

'  cover,  thus  facilitating  the  insertion  and  removal 
of  the  part  from  the  loot.  In  the  jig  for  the 
dumper  clutcii  fork  a  sliding  V-block  is  operated 

'  ■  tuith  ft  knob  through  a  screw. 

•  in  most  shops  where  automobiles  are  manufaetured 
for  commercial  purposes  the  Jigs  and  fixtures  are  of 
a  somewhat  crude  type.  The  International  Motor  Co., 
Mack  Works,  Allentowii,  Penn.,  where  the  tools  sliown 
in  this  article  are  used,  believes  in  having  high-grade 
jigs  and  fixtures.  It  will  be  observed  that  the  tools 
are  fitted  with  devices  for  locating  and  fastening  the 
parts.  The  tools  are  of  modern  design  and  manufacture 
and  are  giving  excellent  results  in  practice.  It  is 
believed  that  a  careful  perusal  of  the  article  will  furnish 
ideas  to  many  shops  using  Jigs  and  fixtures. 

'The  use  of  bushings  with  pilot  wheel  pins  to  facili- 
tate their  operation  is  not  so  widely  known  as  it  should 

be.  The  knurled  surfaces  of  such  bushings  form  an  easy 
and  secure  grip  for  the  fingers  when  the  resistance  to 
turning  is  not  great,  but  when  a  part  must  be  forced 
to  a  seat  in  a  Jig  the  knurled  surface  is  inadequate  and 

other  means  must  be  used  to  obtain  the  desired  power. 
It  is  in  such  cases  that  the  pilot  wheel  pins  in  the  head 
of  the  bushings  serve  their  purpose. 

While  the  locating  and  fastening  devices  on  the  drill- 
ing Jigs  shown  are  effective,  their  design  has  been  kept 

simple  in  order  to  permit  rapid  manipulation.  In  the 

Jig  for  the  dumper  gear-box  cover  the  work  is  located  by 
two  bosses.  The  work  is  held  in  place  by  three  hook 

bolts  which  are  operated  by  quick-acting  handles. 
The  use  of  hook  bolts  in  combination  with  quick-acting 

nuts  is  not  so  common  as  it  might  be.  With  this  type 
of  fastening,  a  half  or  even  a  quarter  turn  of  the  nut 
(depeiuling  on  the  lead  of  the  screw)  is  often  sulficicnt 
to  release  the  hook-bolt  head  sufficiently  from  the  work 
so  that  the  bolt  can  i)e  turned  in  the  hole  in  the  Jig  and 
the  work  removed.  The  handles  pivoted  to  the  nuts  are 
also  a  great  convenience  and  time  saver  and  are  always 
where  they  are  wanted. 

From  the  production  times  given  in  each  case  it  will 
be  ol)served  that  the  practice  is  meeting  the  commercial 
requirements  of  the  highly  specialized  automobile  field. 

n6fl  nsjo 
JIGS  FOR  CLUTCH  FORK   AND  SPRING  CLIP  SPACER 

n5.2  nSA  F,Q6 
DRILLING   JIGS  USED   IN   MACHINING   MOTOR-TRUCK   PARTS,  WITH  w6RK  SHOWN  IN  POSITION 

FIGS.    2    AND    2-A 
Operation — Drilling,  tapping:  and  countersinking  radiator 

filler  bracket.  Fig.  1.  The  casting  is  located  in  a  fixed  V- 
block  at  one  end  and  in  a  sliding  V-block  at  the  other. 
An  adjustable  screw  post  under  the  center  boss  holds  the 
piece  securely  in  place  during  the  machining  operation.  A 
knurled  head  screw  is  tightened  against  the  casting  to 
prevent  side  motion  and  secure  additional  rigidity  while  the 
work  is  under  cut. 

Holes  Machined — Three  Ji'-in.  drilled;  one  is  then  counter- 
sunk ^i  in.  in  diameter,  one  3J  in.  In  diameter  and  the  third 

tapped  with  V4-in.  U.  S.  .S.  threads. 
FIGS.    4    AND    4-A 

Operation — Drilling  steering  post  support.  Fig.  3.  The 
-roiigh  casting  is  located  against  an  adjustable  screw,  being 
forced  against  it  by  a  knurled  head  sci-ew.  A  clamp  tightened 
onto  the  piece  with  a  knob-headed  screw  holds  the  casting  in 
position  during  the  machining  operation  and  i^revents  spring- 

ing of  the  piece. 
Holes  Machined — Five    /j-in.  drilled  and  one    a'j-in.  drilled. 

FIGS.    6    AND    6-.A, 
Operation — Drilling  dumper  .gear-box  cover.  Fig.  5.  The 

cjisting,  which  has  been  previously  bored,  is  located  by  two 
bosses  that  fit  into  the  large  bored  recesses.  Three  hook 
bolts  operated  by  quick -acting  handles  hold  the  piece  in 

place. Holes  Machined — Ten  ll-'\n.  drilled  and  two  0.219-in.  drilled. 
FIG.S.    S    AND    S-A 

Operation — Drilling  and  reaming  dumper  clutch  fork.  Fig. 
7.  The  forging  Is  located  against  a  steel  semicircular  block, 
being  forced  against  it  liy  a  V-fltting  around  %he  boss  oper- 

ated by  a  knob-headed  screw.  A  knurled  headed  screw  is  then 
tightened  against  the  piece  to  hold  it  in  position. 

Hole    Machined — One    " ',.,-in.    drilled,    after    which reamed  to  %  in. 

FIGS.    10  AND    10-A 
Operation — Drilling    rear    spring   clip    spacer.    Fig.    9. 

casting   is  located  against   two   button-head  screws,   the   piece 
being  forced  against   them  by  a  pin -headed  screw. 

Hole  Machined — One  ;'.-in.  drilled. 

it     is 

The 
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Adj^stiiSilblle  IBlsidl®  Die 
By  William  Schneidek 

The  adjustable  threading  die  illustrated  and  described 
herewith  was  designed  for  severe  usage,  as  will  l)e  seen 
from  its  construction.  It  is  built  along  such  rigid  lines 
that  it  possesses  practically  the  same  strength  as  a  solid 
piece  of  steel. 

The  general  design  of  the  mechanism  is  simple,  as  may 
be  seen  by  referring  to  Fig.  1.  The  die  is  designed  for 
threading  brass  rings  that  are  cast  into  cast-iron  disks. 
I  tried  all  kinds  of  dies  on  this  job  with  varying  suc- 

cess, until  the  one  shown  exactly  filled  the  bill. 
The  time-  and  money-saving  feature  is  the  small  cost 

of  making  the  chasers  as  well  as  keeping  them  in  good 
working  order,  which  results  were  secured  as  follows : 
A  hob  to  be  used  on  the  miller  was  made  for  each  dif- 

FIG.   1.    ADJUSTABLE  THREADING   DIE 

ferent  pitch  of  thread  it  was  desired  to  ■cut.  These  hobs 

were"  made  somewliat  different  from  the  ordinary  chaser 
hobs,  for  instead  of  having  a  lead,  which  is  required  for 
die  bobbing,  the  pitch  only  was  needed.  The  hob  was 
made  about  Vi  in.  longer  than  the  chaser  and  of  suffi- 

cient diameter  to  insure  easy  and  fast  cutting. 
The  method  of  threading,  or  bobbing,  tlie  chaser  was 

to  place  one  set  of  six  in  an  ordinary  miller  vise,  at 
one  side  of  which  was  fastened  a  step  block,  each  step 
corresponding  to  the  lead.  This  arrangement  makes 
certain  tliat  the  chaser  is  of  proper  length  and  even  at 
the  cutting  point,  when  placed  in  position.  The  chasers 
were  made  in  sets  and  kept  in  stock  in  the  tool  crib,  so 
that  when  one  set  was  dull,  it  was  not  necessary  for  the 
man  on  the  job  to  wait  until  it  could  be  ground  and  put 
into  shajje.  It  was  only  necessary  for  him  to  loosen  the 
screws  I,  Fig.  1,  to  remove  the  dull  ones  and  insert  sharp 

ones  in  their  places,  witliout  disturbing  the  set-up  of  the 
machine  or  die. 

The  construction  of  this  die  is  clearly  shown  in  Fig. 
1.  At  .4  is  the  main  body,  which  should  be  made  of  ma- 
cliinery  steel  or  a  material  equally  as  strong.     At  B  is 

the  body  ring,  which  is  a  light  driving  fit  over  the 
body  A  and  is  held  onto  the  Iwdy  by  the  screw  L 
Two  pins  E,  Fig.  1,  which  are  a  driving  fit  in  the  body 
A  and  a  sliding  fit  in  the  turret  iiead,  act  as  a  key  to 

keep  the  die  head  rigid  and  also  to  prevent  unnecessar}- 
strain  on  tlie  shank  F. 

The  hardened  tool-steel  sizing  plug  J  is  made  of  the 
same  size  as  the  piece  to  be  tlireaded.  The  sizing  plug 

pin  D  is  made  so  that  when  screwed  into  and  tightened 
against  the  body  A  by  the  use  of  a  spanner  wrench  at 
(}  the  sizing  plug  ./  will  be  free  to  revolve  without  any end  play. 

The  high-speed  steel  chasers  C  are  held  in  place  liy  the 

setscrew  /.  At  X'  is  a  hardened  screw  to  keep  the 
sizing  plug  from  revolving  when  inserting  the  chasers 
and  also  to  prevent  it  from  revolving  when  the  die  is  in 
u.se. 

To  set  the  chasers  for  varying  lengths  of  thread,  loosen 
the  setscrcws  /  and  insert  the  spanner  wrench  in  tlie 
sizing  plug  J  at  //.  As  this  plug  is  threaded  for  the 
lead  and  pitch  of  the  thread  to  be  cut,  it  will  be  readily 
seen  that,  when  turned  to  the  right  or  left,  it  will  length- 

en or  shorten  the  distance  from  the  end  of  the  chaser  and 

the  head.  As  the  chasers  become  dull,  they  are  ground 
off  on  the  face  M.  This  can  be  done  until  they  are  so 
short  that  they  are  held  with  only  a  single  screw  /.  If, 
as    so   often    happens,    one    or    two    threads    break    off 

Outside  D/am. '5^'/nsideDiam. 

Chaser 
Die  Body 

FIG.  2.    DETAILS  OF  ADJUSTABLE  THREADING  DIE 

from  one  chaser,  it  is  not  necessary  to  condemn  the 
complete  set.  Grinding  off  the  broken  end  and  resetting 
the  cutting  edge  in  line  with  the  rest  are  sufficient.  If 
a  hard  spot  is  struck  in  the  work  or  if  for  any  other 
reason  one  or  more  chasers  become  too  short  to  be  firndy 

held  in  place,  any  one  of  the  steel  chasers  can  be  in- 
serted in  its  place  after  grinding  the  lead  to  correspond 

with  the  balance. 

The  details  shown  in  Fig.  2  are  for  a  4-in.  10-pitcli  die 
head.  The  same  construction  tan  be  carried  out  on 
larger  or  smaller  die  heads. 
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OMMe^Mellcal  Geas^  C^MeF 
SYNOPSIS — Details  of  a  machine  in  which 
dotible-helical  gears  are  produced  hi/  a  shaping 
process.  The  ieeih  are  generated  by  cutlers  of 

the  pillion  lijpe.  The  machine  described  is  I  he 

first  of  its  type  and  for  repetition  work  is  calcu- 
lated   to    be    an    extremely    rapid   producer. 

Tlie  I'owi-r  Plant  Co.,  Ltd.,  West  Drayton,  .Middlesex, 
England,  whkli  has  for  long  specialized  on  the  produc- 

tion of  machine-cnt  double-helical  ^ears,  has  recently 
undertaken  the  nuinufacture  of  a  new  machine  for  this 

purpose,  de.signed  by  W.  E.  Sykes.     It  produces  double- 

of  tiic  cutting  edge  being  in  tlie  same  plane,  approximately 
at  right  angles  to  the  cutter  axis. 

For  the  production  of  double-helical  gears  two  of  these 
cutters  are  necessary,  one  working  from  the  right-hand, 
tlie  other  from  the  left-hand  side  of  the  blank.  Each  cut- 

ter reciprocates  over  half  the  face  of  the  blank,  and  tlicy 
work  alternately;  that  is,  while  one  is  on  the  cutting 
.stroke  the  other  is  on  the  return  stroke.  The  burr  of 

metal  left  by  one  i.s  removed  by  the  other,  the  resultant 

tooth  Ijcing  clean  cut  with  a  sharp  angle  or  apex,  inner 
and  outer. 

A  special  machine  has  been  built  to  grind  cutters  dI 

any  desired  pressure  angle  or  spiral  angle,  but  this   is 

FIG.    1.    syKE.S    DOUBLE-HELICAL    GEAR    CUTTER 

helical  gears  by  a  shaping  process.  In  the  ]iast  the  firm 

lias  cut  these  gears  by  the  bobbing  and  end-milling 
l»n)cesses. 

In  the  new  Sykes  machine  tiie  teetii  arc  generated  by 

cutters  of  the  pinion  type.  The  tooth  curves  are  true 
involutes  without  compromise,  the  cutters  l>cing  in  the 

form  of  single-helical  ])inions,  modified  only  so  as  to  pro- 

duce the  necessary  cutting  edges.  These  cutters  ai'e  first 
milled  by  a  generating  process,  then  hardened  and  after- 

ward ground  to  correct  profile  also  l)y  a  generating 

jirocess. 
The  cutting  ends  or  faces  of  the  cutter  teeth  are  ground 

concave,  and  one  of  the  side  cutting  edges  on  each  tootii  is 

arranged  to  remove  all  the  metal  in  the  bbink  uj)  to  tlic  in- 
ner meeting  i)oints  of  the  teeth  being  cut.  the  entire  prulilc 

not  yet  on  the  market.  The  machine  built  will  take 

blanks  up  to  27-in.  diameter  by  12-in.  face  width.  It 

was  in  fact  designed  for  wheels  not  exceeding  15-in.  diam- 

eter 'by  4  diametral  pitch,  the  dividing  wheel  being  20 in.  in  diameter.  As  to  minimum  diameter,  this  depends 

on  the  size  of  the  ciitter;  with  a  Tj-in.  cutter  the  smallest 
diameter  of  blank  is  fi/j  in. 

The  standard  pressure  angle  adopted  for  the  cutters  is 

20  deg.,  hut  cutters  of  22y2-deg.  pressure  angle  are  also 
])rovided.  The  cutter-grinding  machine,  however,  can 
])roduce  cutters  of  any  desired  pressure  angle. 

Front  and  back  views  of  the  machine  are  given  in  Figs. 

1  and  2.  The  mechanism  divides  it.^elf  into  two  parts — 
cutter  o])erating  aiid  work  o]ierating.  The  machine  is  in 
fact  made  with  Iwo  separate  beds  bolted  together  after 
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completion,  and  the  only  operating  connection  is  the  feed- 
shaft.  The  wheel  blank  is  secured,  as  shown,  on  an 
arbor  mounted  in  the  hollow  spindle  of  the  headstock 
which  carries  the  main  index  wheel  and  worm.  The 

wormshaft  is  splincd  and  connected  through  change  gears 
to  the  feedshaft,  which  forms  the  connection  to  the  cutter 
mechanism. 

The  cutters  are  reciprocated  across  the  face  of  the  blank 
by  cranks,  which  will  be  seen  in  Fig.  2,  the  crank  disks 
being  driven  through  worm  gearing 
inclosed  in  a  case.  During  reciproca- 

tion the  cutters  have  a  screw  motion 

imparted  by  the  spirally  fluted  bars, 
which  reciprocate  in  the  nuts  formed 
in  the  cutter  index  wheels.  The  cut- 

ters therefore  represent  single-helical 
pinions  of  narrow  face  reciprocating 

•  in  a  helical  wheel.  Ln  addition,  the 
cutters  slowly  revolve  in  unison  with 
the  wheel  blank,  this  being  equivalent 
to  that  of  a  spur  wheel  and  pinion. 
This  motion,  besides  generating  the 
tooth  profiles,  serves  as  an  automatic 

feed.  It  consists  of  a  simple  intercon- 
nection between  the  cutters  and  the 

wheel  blank  and  is  operated  by  the 
ratchet  feed,  shown  in  Fig.  2,  driven 
by  a  small  crank  disk  on  the  end  of 
one  of  the  main  crankshafts.  A  tilt- 

ing motion  operated  by  friction  rods 
lifts  the  cutters  from  the  work  on  the 

its  operation,  as  the  change  gears  are  in  the  same  ratio 
as  the  number  of  teeth  in  the  cutters  and  the  number  of 

teeth  to  be  cut;  the  number  of  teeth  in  the  driver  equals 
the  number  of  teeth  in  the  cutters,  and  the  number  of 
teeth  in  the  driven  equals  the  number  of  teeth  to  be  cut. 

In  the  machine  described,  cutters  with  5-in.  pitch  diam- 
eter are  generally  used.  As  the  spirally  fluted  bars  have 

a  lead  of  74  in.  and  as  the  connecting  gear  wheels  have 
a  ratio  of  2  to  1,  the  lead  of  the  cutters  equals  37  in. 

FIG.  2.     REAR  VIEW  OF  SYKES  GEAR  CUTTER 

FIG,  3.    THREE  TYPES  OF  DOUBLE-HELICAL  GEARS 

return  stroke.  This  tilting  motion  is  obtained  by  fresh 
adaptation  of  the  ordinary  clapper  box  used  on  shapers 
and  planers. 

The  housings  carrying  the  cutter  spindles  arc  hinged, 
the  axis  of  the  trunnions  being  in  line  with  the  pitch  line 
of  the  gear  wheels  connecting  the  cutter  spindles  and  the 
spirally  fluted  bars;  the  point  of  intersection  is  at  one 
end  of  the  teeth,  so  that  on  the  return  stroke  the  teeth 
are  in  mesh  at  only  one  end.  This  however,  has  no  bad 
effect  on  the  teeth,  because  the  pressure  on  the  return 
stroke  is  very  slight.  Suitable  seatings  and  abutments 
are  provided,  which  insure  rigidity  on  the  cutting  stroke. 
The  blank  is  advanced  toward  the  cutters  by  the  hand- 
wheel,  Fig.  1,  until  the  desired  depth  is  reached.  This 
can  be  done  while  the  generating  mechanism  is  in  opera- 

tion. An  automatic  dcjjth-feed  mechanism  has  been  de- 
signed, but  has  not  yet  been  a])plied. 

It  will  be  gathered  that  the  arrangement  of  the  ma- 
chine is  very  simple.     No  calculations  are  necessary  for 

FIG.   4.     A   10-SPEED  GEAR   BOX   WITH   STKES  GEARS 

With  cutters  5  in.  in  diameter  the  spiral  angle  is  23 
deg.  If  cutters  of  6-in.  diameter  are  used,  a  .spiral  angle 
of  27  deg.  is  obtained.  Therefore,  to  alter  the  spiral 
angle  it  is  only  necessary  to  use  cutters  of  a  suitable 
diameter.  Alternatively,  the  spiral  bars  can  be  changed, 
or  otherwise  the  ratio  of  the  driving  wheels  can  be  altered. 
It  is  found,  however,  that  all  ordinary  requirements  are 
met  by  choosing  cutters  of  suitable  diameter. 

The  machine  has  up  to  the  present  cut  about  2,000  gear 
wheels,  and  it  is  claimed  that  it  cuts  about  twice  as  fast 

as  the  bobbing  machine  designed  for  double-helical  gears. 
There  is  no  doubt  that  it  produces  double-helical  gears 

with  continuous  teeth  verj'  much  quicker  than  a  machine 
using  end  mills.  The  cutters  are  ground  with  profiles 
of  true  involute  form,  and  some  have  cut  as  many  as  50 
steel  wheels  without  any  need  of  resharpeni  ng.  This  is 
explained  by  the  fact  that  tlie  cutters,  being  strong,  can 
be  made  harder  than  the  teeth  of  hobs.  The  cutting 

times  of  4-point  steel  and  cast  iron  about  match. 
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A  27-in.  (liaiiietor  east-iron  wheel,  3-in.  face,  4  rliametral 
pitch,  was  cut  in  78  niin.  The  machine  was  making  90 
strokes  a  minute,  and  the  feedshaft  made  one  revolution 
in  12  sec.  Now  120  revolutions  of  the  feedshaft  equals 
one  revolution  of  the  blank;  therefore,  the  blank  revolved 
once  in  24  min.  Three  cuts  were  taken  with  this  wheel, 

making  the  total  time  72  min.  The  times  required  for 
production  are  approximately  as  follows : 

Gears  Up  to  6  Diametral  Pitch  and  5-In.  Face 
Cutting 

Diameter,  In.                      Time,  Min. 

Setting 

Time,  Min. 
Total 

Time,  M 

2%                                           9 
5                                            17^ 

10                                            35 
20                                            70 
25                                            85 

5 
5 
5 
8 

10 

14 

78 
95 

Gears  Up  to  5  Diametral Pitch  and  4-In. 
Face 

5                                          23 
10                                         40 
20                                            80 
25                                          100 

5 
5 
8 

10 

28 

45 
88 

110 

The  setting  time  of  course  refers  to  gears  of  same  pitch, 
diameter  and  face,  and  does  not  allow  for  change  of  ma- 

.MCJa^aini 

chine  for  cutting  gears  that  are  of  different  diameters. 

Fig.  3  shows  three  different  types  of  double-helical 
gears  that  have  been  produced  on  the  Sykes  machine.  The 
fir.st  is  the  type  with  continuous  teeth;  the  second  is  an 
example  of  staggered  teeth,  while  the  third  has  a  narrow 
groove  in  the  center,  the  teeth  being  staggered  one-half 
the  pitch. 

Fig.  4  shows  a  10-speed  gear  box  with  cover  removed. 
It  will  be  noticed  that  the  tumbler  gears  are  of  the 

continuous-tooth  type  cut  on  the  Sykes  machine,  while 
one  of  the  back  gears  is  of  the  staggered  type;  the  bevel 
gear  at  the  end  is  cut  by  the  end-milling  process.  By  a 
simple  modification  this  gear  shaper  can  be  arranged  to 

cut  straight-tooth  gears,  using  both  cutters.  For  repeti- 
tion work  the  machine  should  be  an  extremely  rapid  pro- 

ducer. 
The  double-helical  machine  described  is  the  first  of  this 

particular  type  and  has  been  thoroughly  tested. 

By  H.  V.  Haight* 

ISYNOFSIS — Methods  in  successful  use  for  rapid- 
ly and  securely  chucking  8-in.  shells  for  the 

various  machining  operations.  These  methods  in- 
clude self -tightening  collet  chucks,  self-tightening 

expanding  mandrels  and  air-operated  expanding 
mandrels. 

The  methods  of  chucking  described  below  have  been 
developed  in  a  plant  making  the  British  8-in.  howitzer 
shell.    There  is  a  large  amount  of  stock  to  remove  from 

for  this  work.  The  principal  difficulty  with  the  ordinary 

jaw  chuck  is  that  it  has  no  "follow  up."  Consequently, 
if  the  work  slips  the  least  bit  in  the  jaws,  it  wears  and 
loosens  the  jaws  slightly  and  goes  on  slipping  more  and 
more.  Finally,  it  becomes  necessary  to  stop  and  tighten 
the  chuck.  The  next  time  the  operator  tightens  the 
chuck  very  hard.  The  result  is  that  there  are  some  new 
chuck  wrenches  to  make  and  jaws  and  screws  or  scrolls 
to  be  replaced. 

In   presenting   a   chucking   device   so   that   it   can   be 
successfully  copied  in  another  shop  it  is  essential  to  give 

^Spiral  f  in  BO'cn  3iDicim.-9°(Abouf)      ̂  
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FI6.I  DOUBLE-EXPANDING  MANDREL 

PIGS.  1   AND   2.    TWO  FORMS   OF   SHELL  MANDRELS 
Section  A-B 

the  forgings,  and  the  feeds  are  heavy,  so  that  it  was  two  items  of  information:  The  general  idea,  which  can 

I'ssential  to  have  the  shells  held  very  securely.  An  be  shown  by  sectional  drawings;  and  the  proportions  on 
extensive  experience  in  •making  smaller  sizes  of  shells  which  the  successful  holding  of  the  work  depends — that 
had  shown  tliat  the  oi'dinary  jaw  chuck  was  not  suitable  is  to  say.  the  size  of  air  cylinders,  angles  of  jaws,  pitch 
   of  threads,  etc.     Such  details  are  usually  lacking,  and  I 

•Chief  engineer,   Canadian    Ingersoll-Rand   Co.,   Ltd.,   Sher-  ,    ,       .,  .  i       -^      i_  x-        j.i  ■         '   •     • brooke,  Quebec.  take  this  opportunity  to  mention  tins  omission. 
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In  Fig.  1  is  shown  a  double  expanding  mandrel 
o]ierated  by  air.  It  is  nsed  to  hold  the  shells  for  the 
first  operations — cutting  off  the  open  end  and  drilling 
Riul  facing  the  nose  end.  This  mandrel  centers  as  well 
as  holds  the  shell,  so  that  the  nose  is  drilled  central  with 
the  inside  of  the  forging.  It  will  be  noticed  that  the 
cylinder,  acting  through  a  tube,  pushes  out  the  jaws 
nearest  the  headstock,  while  the  piston,  pulling  on  the 

MT8  STEEL  (Harden  A  Orind) 
CARBON  STEEL      yi\  » 

(Harden&GrindjAr^jV  t^-.-rJl 
/         X^\  .CirH-inq 

should  be;  and  if  it  is  made  as  large  in  diameter  as  it 
ought  to  be  for  stiffness  and  weight,  then  cast  iron  is 

plenty  good  enough. 
In  Fig.  2  is  .shown  a  self-tightening  mandrel  used  for 

rough-turning  shells.  The  cam  surfaces  were  laid  out 
to  a  spiral  of  %  in.  in  90  deg.,  or  about  9  deg.,  and 
then  an  arc  was  found  that  fitted  this  spiral  very  closely. 
Details  of  this  mandrel  are  .shown  in  Fig.  3,  while  Fig. 

4  shows  the  concave  cutter.  This  mandrel  holds  abso- 
lutely, and  I  believe  the  pitch  of  the  spiral  could  be 

made  greater  if  desired.  The  greater  the  pitch  of  the 
spiral  the  greater  the  range  of  expansion  and  the  easier 
it  is  to  loosen  the  work. 

In  Fig.  5  is  shown  another  style  of  self-tightening 
mandrel  used  on  the  finish-turning  lathes.  These  were 

])urchased  machines,  and  to  put  on  a  self-tightening 
mandrel  like  Fig.  2  would  give  too  much  overhang.    This 

-  &020'ennd in  Place- =A 
STEEL  CASTING  (Harden  &  Grind  Bore) 

Jaw  Sleeve  p.^^ 

STEEL  WftE Spring 

FIGS.  3  AND  4.    DETAILS  OF  SELF-TIGHTENING  MANDREL 
AND    CONCAVE    CUTTER 

piston  rod,  expands  the  jaws  farthest 
from  the  headstock.  The  jaws  have 
teeth  cut  in  them  running  lengthwise  of 

the  shell,  as  shown  in  the  cross-section 
view.  A  taper  of  ̂   in.  per  in.  (prac- 

tically 1  in  10)  is  used  for  the  jaws,  and 

they  are  operated  by  an  8-in.  air  cylin- 
der. A  taper  of  yV  '"•  P^r  in-  was  tried 

first  on  these  jaws,  but  it  was  so  slight 
tliat  the  jaws  stuck  on  the  expanders 
when  releasing.  They  released  with  a 
bang  that  loosened  the  whole  mandrel 
in  the  headstock.  Nothing  less  than 
1  in  10  should  be  used,  and  it  might 
be  better  to  use  a  taper  of  1  in  8 
and  enlarge  the  air  cylinder  a  little. 
A  word  of  explanation  in  reference 
to  the  headstock  itself  may  not  be 
out  of  place.  It  will  be  observed  that 
the  spindle  is  of  cast  iron,  with  the 
main  gear  cast  integral.  This,  we 
have  found,  makes  a  very  satisfactory 
construction  for  a  lathe  spindle.  I  be- 

lieve that  the  use  of  high-carbon 
steel  for  lathe  spindles  is  a  fimdamental 
defect  in  design.  A  lathe  is  not  an  automobile,  requiring 
strength  combined  with  lightness,  but  on  the  contrary 

it  requires  weight  coi'nbined  with  stiffness,  both  of  which are  needed  to  absorb  shocks  and  vibrations.  The  ordinary 
lathe   sijindle   is   onlv   about  half   the   diameter  that  it 

4  Threads 

per  Inch 

FIG.    5.    SELF-TIGHTENING    MANDREL 

mandrel,  with  the  proportions  shown,  grips  very  tight. 
It  is  loosened  by  turning  the  rod  that  passes  through 
the  latlie  sjjindle.  It  was  difficult  to  loosen  tiiis  with  a 
long  wrench,  but  we  afterward  put  on  a  momentum 
wheel,  as  shown,  and  have  had  no  further  trouble.     1 

FIG.7  SELF-TIGHTENING  CHUCK 

FIGS.  6  AND  7.    EXPANDING  MANDREL  AND  SELF-TIGHTB?NING   CHUCK 

think  it  would  be  better,  however,  in  making  u]i  a  clnu-k 
of  this  style  to  use  about  a  two-^iitch  or  even  a  one-pitch 
thread  in  place  of  the  four-pitch  thread. 

In   Fig.   6   is   shown  .still   another  style  of  exiiatuling 
mandrel  for  holding  the  shell  when  cutting  the  waved 
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ribs  for  the  copper  bands.  With  either  Fig.  2  or  Fig.  5 
i^elf-tightening  mandrels,  the  very  self-tightening  feature 
implies  that  the  work  may  turn  slightly  under  the  pres- 

sure of  the  cut  and  thus  tighten  up;  but  if  the  work 
turned  slightly  when  cutting  the  waved  ribs,  it  would 
throw  them  out  of  register  and  cut  them  entirely  off. 
For  this  reason  the  single  expanding  mandrel  operated 

by  air  is  better  for  this  work.  An  8-in.  cylinder  was 
found  too  small  to  hold  the  work  securely,  but  a  10i4-in. 
air  cylinder  gives  satisfactory  results. 

In  Fig.  7  is  illustrated  the  self-tightening  chuck  for 
liolding  the  shells  for  all  operations  on  the  inside  and 

on  the  base.  The  .shell  is  shown  in  position  in  the  head- 
stock  of  the  thread  miller,  but  it  is  held  in  the  same 
way  for  boring,  reaming,  counterboring  and  facing  the 
base  after  the  base  plug  is  screwed  in.  In  Fig.  8  are 
shown  the  details  of  the  collet  ring.  It  will  be  noticed 
that  the  ring  is  cut  in  six  pieces,  which  are  held  apart 

FI63  SELF-TI6HTENIN6  CHUCK 
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FIGS.    8  TO   10.     SELF-TIGHTENING   CHUCK  AND   DETAILS 

by  small  spiral  s])rings.  The  ring  has  a  keyway  that 
engages  a  key  in  the  nut  of  the  chuck,  and  this  makes  it 
self-tightening.  The  chuck  is  tightened  or  loosened  by 
a  momentum  wheel  that  revolves  loosely  on  the  chuck 
nut  and  has  two  pawls  that  engage  in  notches  in  the 
chuck  nut.  By  backing  the  wheel  up  and  then  bringing 
it  forward  with  a  bang,  it  strikes  a  blow  on  the  nut 
that  tightens  or  loosens  it  very  effectively. 

In  refei'ence  to  the  headstock,  a  point  that  requires 
explanation  is  the  feed  for  the  thread  milling.  This 
machine  is  a  double-spindle  thread  miller,  one  spindle 
carrying  standard  milling  cutters  for  truing  up  the 
counterbore  and  cutting  the  clearance  at  the  end  of  the 

thread,  the  other  spindle  carrying  a  thread-milling  hob. 
The  spindle  extension  is  threaded  the  same  pitch  as  the 
thread  to  be  cut  and  is  always  in  engagement  with  its 
nut.  The  nut  also  carries  an  arm  with  two  pawls.  When 
one  of  the.se  pawls  is  engaged,  the  nut  revolves  with  its 
screw  and  the  counterbore  can  be  milled.  When  the  other 

pawl  is  engaged,  the  nut  is  prevented  from  revolving; 
the  screw  then  feeds  through  the  nut,  and  the  thread 
can  be  cut.  Before  the  spindle  has  been  fed  far  enough 
to  come  to  the  end  of  its  travel  and  break  anytiiing,  it 

strikes  a  bell  that  calls  the  operator's  attention. 
In  Fig.  9  is  illustrated  a  self-tightening  chuck  similar 

in  princi])le  to  the  one  in  Fig.  7,  but  designed  for  hold- 
ing the  base  I'lug.  Details  of  the  chuck  ring  are  shown 

in   Fig.   10.     The  teeth  of  this  ring  are  cut  the  other 

way,  as  the  pressure  of  the  cut  has  a  tendency  to  pull 
the  work  out  of  the  chuck. 

In  Fig.  11  is  shown  a  simple  cone  chuck  or  cup  center 
for  driving  the  shell  when  turning  the  copper  band.  This 
is  not  altogether  satisfactory  for  two  reasons:  It  takes 
a  little  time  to  enter  the  driving  pin  in  the  hole  in 
the  adapter;  as  band  turning  is  a  comparatively  short 
operation,  this  makes  a  proportionately  large  waste  of Steel  Casting 

'  ~  Soft.        -Harckned 
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FIGS.    11   AND   12.     TWO   FORMS  OF  CHUCK 

time.  The  other  difficulty  is  that  the  shell  is  centered 

by  the  rounded  corner;  if  this  corner  is  not  turned  con- 
centric with  the  body,  the  band  will  not  be  turned 

concentric  with  the  body.  An  air-operated  collet  chuck. 
Fig.  12,  is  being  made  up  to  take  the  place  of  this  cone 
chuck.  On  account  of  the  space  taken  up  by  the  block 

that  holds  the  band-turning  tools,  the  collet  chuck  could 
not  be  made  any  larger  in  diameter  than  the  cone  chuck, 
and  this  fact  accounts  for  the  rather  close  design  of  the 
collet  chuck.  This  design  has  not  yet  been  tried,  but 
all  the  others  are  in  successful  use. 

Vasatiasag==A  VasHftoiP''s  VSew By  W.   Osboune 

In  a  busy  world  each  man  cannot  investigate  everything 
with  which  he  comes  in  contact.  If  he  tried  to,  he  would 

not  have  time  for  anything  else.  This  leads  to  styles — 
yes,  in  thought,  as  well  as  in  practice — and  it  is  only 

•  when  something  gives  us  a  jar  that  we  stop  and,  if  not 
in  too  big  a  hurry,  do  a  little  analyzing. 

I  got  a  little  Jar  lately.  It  was  this:  Finding  it 
necessary  to  be  in  a  large  manufacturing  city  in  the 
Middle  West  for  some  length  of  time  on  business  not  in 
any  way  coimected  with  the  buying  of  equipment  or 
supplies,  but  having  a  bit  of  spare  time  now  and  then,  I 
thought  that,  as  I  had  opportunity,  I  would  visit  some 
of  the  manufacturing  plants  that  were  somewhat  in  my 
own  line.  That  would  take  in  the  foundries  and  the 
machine  shops. 

Everybody  knows  that  the  style  at  present  in  such  busi- 
ness is  "Visitors  Welcome."  For  a  time  things  progressed 

smoothly  enough.  Then  came  the  jar  that  has  set  me thinking. 

To  .save  time,  which  in  my  case  was  available  in 

limited  quantities  at  intervals  only,  I  got'  a  letter  from  a 
friend  to  a  manager  of  a  plant  that  I  wished  to  visit. 
This  plant  was  a  foundry  and  was  not  at  all  likely  to 
Ijo  getting  any  business,  at  least  directly,  from  our  part 
of  the  country,  which  is  several  hundred  miles  away. 

The  Experience  That  Set  ̂ Ie  Thinking 

The  city   is   a   large   one,    and   the   plant   is   in   the 
suburbs.     If  there  is  a  sign  on  the  outside  of  the  build- 

ings or  in  the  office  that  gives  the  name  of  the  company 
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or  tolls  the  nature  of  it.s  business,  I  did  not  see  it.  The 

space  to  which  a  caller  is  limited  is  small,  but  gives  a 
view  of  the  office  and  of  another  office  across  the  room. 

After  looking  me  over  carefully,  a  man  opened  a  window 
and  asked  me  the  nature  of  my  business.  I  asked  if  the 
manager  was  in.  Being  informed  tliat  he  was,  I  told  this 
man  that  I  had  a  letter  to  the  manager,  which  would 

explain  what  I  wanted.  At  the  same  time  I  produced 
the  letter.  He  did  not  take  the  letter,  but  walked  across 
the  room  and  came  back  and  asked  me  to  be  seated,  saying 

that  the  manager  was  busy  at  that  moment,  but  would 
see  me  soon.  This  manager  was  sitting  in  his  office  in 

]ilain  view,  smoking  a  large  pipe  and  talking  to  someone 
and  facing  toward  me.  While  T  was  there,  several  men 

passed  in  and  out  to  him ;  and  he  came  out  twice  and 
walked  leisurely  around  near  his  office  door,  still  smoking. 
I  sat  on  that  bench  for  an  hour,  and  from  all  appear- 

ances might  have  been  allowed  to  sit  there  another  hour ; 

but  my  time  was  running  out,  so  I  informed  the  man 
at  the  window  that  evidently  people  who  called  except 

by  special  invitation  were  intruders  and  that  I  would 
not  trespass  any  further.     I  came  away. 

I  could  not  think  that  there  was  anything  personal 

in  my  treatment.  I  was  a  stranger.  I  had  my  Sunday 
clothes  on.  I  acted  courteously  to  the  man  at  the  window, 
and  he  acted  courteously  to  me.  Evidently,  here  was  a 
system  that  I  was  not  in  line  with  and  a  place  that 
did  not  desire  to  encourage  callers. 

Has  Shop  Visiting  a  Reasonable  Foundation  ? 

That  was  the  jar.  I  have  thought  the  matter  over 
and  have  wondered  if  our  ideas  on  visitors  and  visiting 

have  been  following  the  style  and  have  not  been  founded 
on  a  reasonable  foundation. 

A  machine  shop  and  a  foundry  being  part  of  the  coni- 
sheller  business,  I  am  interested  in  them.  Each  one  has 
some  individuality  of  its  own.  By  visiting,  I  may  see 
the  difference  in  practice  and  hear  the  difference  in  theory 
on  which  they  are  run  and  so  improve  my  own  practice. 
Incidentally  I  may  meet  some  men  in  the  same  business 
whom  it  is  a  pleasure  to  know.  I  may  be  able  to  see 
in  operation  systems  or  methods  or  machinery  or  devices 
tliat  have  been  written  about.  Seeing  them,  I  am  able 
to  judge  whether  or  not  they  would  fit  in  my  place  along 
with  my  present  practice ;  or  if  not,  how  much  change 
would  be  necessary  to  make  them  fit.  I  may  be  better 
able  to  judge  whether  my  own  practice  is  above  or  below 
the  average.  There  are  numbers  of  other  good  reasons 
why  I  should  like  to  visit  other  shops. 

You  will  please  observe  that  all  these  reasons  show 
that  in  some  way  I  might  be  benefited  by  my  visiting. 
As  an  admission  fee  is  not  charged  to  visitors,  the  places 
visited  should  have  some  way  of  getting  a  return.  If 
I,  being  owner,  superintendent,  foreman  or  machinist  of 
a  corn-sheller  works,  should  go  to  a  machine-tool  builder 
and  ask  to  see  his  shops,  I  can  see  why  he  should  be 
willing  to  spend  some  time  with  me.  It  is  advertising 
expense.  Even  if  I  am  a  farmer  or  someone  else  not  at 
all  directly  interested  in  the  use  of  his  machinery,  it  is 
.still  a  good  bet  that,  being  interested  enough  to  visit, 
I  will  be  interested  enough  to  talk  about  it  and  so  help 

his  publicity  campaign.  Valuable  suggestions  or  criti- 
cisms may  come  from  some  of  the  visitors.  Present  or 

future  orders  may  l)e  lurking  about  tlie  person  of  some 
of  these  visitors  and  not  he  revealed  until  after  the  visit. 

There  arc  numbers  of  shops  that  can,  at  a  profit  to 
ihemselves,  encourage  visitors.  Has  it  been  the  views 
of  such  shops  that  have  set  the  style  of  thinking,  as  a 

general  proposition,  that  visitors  should  be  welcomed? 
Why  should  the  foundry  referred  to  allow  me  to  visit 
it?  What  benefit  could  its  owners  reasonably  expect  to 

receive  that  would  pay  them  for  the  cost  of  my  visit? 
I  do  not  know  that  the  efficiency  engineers  have  as  yet 

isolated,  tabulated  and  laid  out  curves  showing  the  cost 
of  visitors  in  any  plant  under  their  charge;  but  that 
there  is  a  cost,  there  can  be  no  doubt.  I  cannot  think 
of  anything  to  set  off  against  the  cost  to  that  foundry. 
Even  if  its  work  should  come  to  me,  it  has  lost  its 

identity  before  I  get  it.  As  yet  the  machine-tool  builder 
does  not  state  that  his  machines  are  better  because  made 

in  a  certain  foundry.  Two  lathes  received  from  him  at 
the  same  time  may  have  been  made  in  different  foundries, 
for  all  I  know.  The  foundry  I  tried  to  visit  cannot  sell 
castings  as  castings  in  my  part  of  the  country.  Freight 
rates  prevent  it.  If  on  going  to  such  a  place  I  should 

lie  confronted  with  a  sign  something  like  this,  '"Visitors 
not  received  e.xcept  by  special  arrangements  made  lie- 
loreband  through  the  office,"  I  could  see  a  good  reason 
for  it  from  their  standpoint. 

In  engineering  we  have  made  progress  to  the  point 
of  doing  things  for  good  engineering  reasons  more  than 
for  mechanical  style.  Why  should  we  not  do  the  same 
thing  in  such  matters  as  these — not  try  to  do  it  by  in- 

direction? If  we  believe  that  visitors  are  unprofitable, 
let  it  be  so  known.  It  will  not  leave  as  bad  a  taste  as 
it  does  to  make  it  so  tedious  that  attempted  visitors  arc 
discouraged  and  give  up  the  attempt.  I  would  say  that 
I  am  not  alone  in  my  opinions  on  this  subject. 

Visitors,  If  Allowed,  Should  Receive  Attention 

There  is  one  other  point.  If  visitors  are  allowed,  they 
should  receive  attention  enough  to  make  it  a  visit.  Many 

men  of  some  mechanical  importance — but  without  order- 
in  their  pockets  at  the  time — have  been  walked  throtigh 
plants  in  charge  of  a  guide  who  was  mechanically 
entirely  ignorant  of  the  plant  and  its  work.  His  only 
qualification  was  that  he  was  possessed  of  a  pair  of  good 
legs  and  a  bored  look.  Such  treatment  seems  a  trifle 
like  a  very  strong  hint  not  to  intnule  again. 

If  we  are  to  have  a  change  of  style  in  such  matters, 
somebody  must  start  the  ball.  My  idea  is  that  visitors 
have  no  right  to  expect  a  welcome  from  any  plant  unless, 
from  some  angle,  that  visitor  has  a  chance  of  being 

profitable  to  the  visited.  'My  claim  is  that  visitors  gen- 
erally do  not  look  at  it  that  way,  nor  do  the  visited. 

As  the  result  of  some  interesting  investigations  carried 
oil  under  the  direction  of  the  Home  Office,  London,  Eng- 

land, a  report  published  in  the  form  of  a  Home  Office  Blue 
Book  draws  the  conclusion,  based  on  a  long  study  of 
industrial  fatigue,  that  as  a  permanent  factor  in  assisting 
output,  excessively  long  hours  absolutely  defeat  the  end  in 
view.  The  instance  of  a  man  working  a_16i/2  per  cent, 
shorter  day  and  producing  5  per  cent,  greater  output  is 
given  to  demonstrate  that  overtime  is  a  double  evil,  for 

not  only  during  tlie  hours  of  overtime  is  the  worker's 
output  less  than  normal,  but  this  reacting  upon  his  general 
health  has  been  proved  to  affect  detrimentally  also  his 
daily  output  during  normal  hours. 
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Operatioiras  oia  ttlhie  ReceB'veB==°IV 

SYXOPSfiS — r/its  t\t  the  concludinfj  article  <le- 
srrihinf)  the  tnanufarturing  operations  on  the 

receiver — the  most  corn  plicated  part  of  the  rifte, 
from  the  standpoint  of  number  and  complexity  of 

operations  performed.  Milling,  shaving,  burring 
and  profiling  operations  are  in  the  majority,  and 

many  useful  ideas  regarding  jigs,  fii:tures  and 
equipment  may  he  had  by  studying  the  devices 
used  at  Springfield. 

On  an  article  which  is  as  complicated  as  the  Sprinijfielil 

rifle  receiver,  speaking  relatively  to  the  number  and  se- 

quence of  operations,  there  must  always  be  a  large  num- 
ber of  minor  cleaning  up,  burring,  filing,  and  polishing 

(litficult  niacliining  ojicrations  which  have  preceded  them. 
And  it  is  a  fact  that  while  these  minor  operations  appear 
in  themselves  to  be  unimportant  in  the  average  shop  they 

are  often  the  ones  that  are  found  to  delay  most  every- 
thing else.  It  is  a  case  of  little  difficulties  becoming  big 

obstacles. 

The  progressive  shop  manager,  especially  in  such  plants 
as  are  concentrating  their  energies  on  mass  production 

of  one  article,  has  an  opportunity  to  make  extensive  sav- 
ings in  cost  by  eliminating  the  delays  which  necessarily 

arise  with  a  succession  of  these  minor  operations.  One  of 

the  most  potent  wavs  to  save  money  on  a  .sequence  of 
such  operations  is  to  as  far  as  possible  eliminate  the 
handwork. 

No  matter  how  highly  skilled  hand  labor  becomes,  it 

ciin  ne\er  approach  the  efficiency  of  a  mechanical  device 

fl6.  44a Fie.  451 

Fie.  452 

Operation 

53 
FIS.  449 

Operation 

FIS.  450 
5Z 

F16.  453 

OPERATION  .')2.  SHAVING  SAFETY-LUG  SLOT 
Transformation — Flff.  448.  Machine  Used — Machine  made 

at  Hill  shops.  V'\k.  449.  Number  of  Operators  per  Machine — One.  Work-HoldinK  Devices — Held  in  vise  Jaws.  Tool- 
Holding  Devices — In  barrel.  Cutting^  TooLs — Radius  cutters. 
Cut  Data. — 30  strokes  per  min.:  0.005-ln.  feed.  Coolant — Cut- 

ting oil,  '^-in.  stream.  Average  Life  of  Tool  Between  Grind- 
Ings — 150  pieces.  Gages — Fig.  4.')0;  A.  width;  B,  depth,  curved 
to  fit  between  plug  and  bridge  over  safety-lug  slot.  Produc- 

tion—50  pieces  per  hr.     Note — Located  by  bottom  and  side. 

OPERATION  53.  SHAVING  FRONT  LOCKING-LUG  SLOT 
Transformation — Fig.  451.  Machine  Used — -Machine  made 

at  Hill  shops.  Number  of  Operators  per  Machine — One. 
Work-Holding  Devices — Held  in  vise  jaws.  Fig.  452.  Tool- 
Holding  Devices — Same  as  Fig.  371.  Cutting  Tools — Similar 
to  Fig.  .371.  Cut  Data — 50  strokes  per  min.:  hand  feed. 
Coolant — Cutting  oil.  %-in.  stream.  Average  Life  of  Tool 
Between  Grindings — 150  pieces.  Gages — Fig.  453,  depth  of 
slot,  goes  between  plug  and  wall.  Production — 50  pieces  per 
hr.      Note — Locating   points,   bottom    and   side. 

operations  which   arc   really  as  es.sential   to   the  cori'ect     ]n-opcrly   designed   to  jjerform  the  same  work.     This  is 
finishing  of  the  piece  as  are  the  more  pretentious  and     almost  a  self-evident  statement,  and  it  is  borne  out  by  a 

multitude  of  cases  common  to  the  experience  of  any  shop •Copyright,  1916,  Hill  Publishing  Co. 
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OPERATION  54.  SHAVING  EJECTOR  SLOT 

Transformation — Fig.  454.  Machine  Used — Machine  made 
at  Hill  shops,  same  as  Fig.  370.  Number  of  Operators  per 
Machine — One.  Work-Holding  Devices — Held  in  vise  Jaws, 
Fie.  455.  Tool-Holding  Devices — Same  as  Fig.  3i0.  Cutting 
Tool.i— Similar  to  Fig.  371.  Cut  Data— Speed,  50  strokes  per 
minute;  0.005-in.  feed.  Coolant — Cutting  oil,  %-m.  stream. 
Average  Life  of  Tool  Between  Grindings — 120  pieces.  Gages- 
Fig.  456;  A.  width;  B.  centering  with  lug  slot.  Production — fiO 
pieces  per  hr.  Note — Locating  points,  bottom  and  side;  observe 
that  this   is  a   hand-operated   device. 

OrERATION  55.  PROFILING  BL'LLET  CLEARANCE 
Transformation — Fig.  457.  Machine  Used — Pratt  &  Whit- 

ney No.  2  profiler;  machining  diagram.  Fig.  457-A.  Num- 
ber of  Operators  per  Machine — One.  Work-Holding  Device.s — 

Held  in  stud  and  vise  jaws.  Fig.  458.  Tool-Holding  Devices- 
Taper  shank.  Cutting  Tools — End  mill.  Fig.  459.  Number  of 
Cuts — One.  Cut  Data — Speed.  1,200  r.p.m.;  hand  feed.  Coolant 
— Compound.  'A -in.  stream.  Average  Life  of  Tool  Between 
Grindings — 350  pieces.  Gages — Fig.  460,  shape  and  distance 
from  front  end.  Production — 75  pieces  per  hr.  Note — Lo- 

cating points,   hole  and  bottom. 

■375"-- 
riG.  456A     OPERATION     54 
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OPERATION     55 

FIG.  460 

OPERATION  56.  MILLING  END  OF  TANG 

Transformation — Fig.  461.  Machine  Used — Pratt  &  Whit- 
ney No.  2  Lincoln  miller.  Number  of  Operators  per  Machine 

— One.  Work -Holding  Devices — Work  held  in  stud  and  vise 
jaws.  Fig.  462,  with  locking  latch  over  tang.  Tool-Holding 
Devices — Taper  shank.  Cutting  Tools — Form  cutter.  Fig. 
463.  Number  of  Cuts — One.  Cut  Data — Speed,  120  r.p.m.;  %- 
In.  feed.  Coolant— Compound,  14 -in.  stream.  Average  Life 
of  Tool  Between  Grindings — 1,000  pieces.  Gages — Fig.  464, 
total  length  of  receiver.  Production — 65  pieces  per  hr.  Note 
—Locating  points,  hole  and  bottom  point  of  tang;  notice  that 
the  receiver  is  held  vertically  during  this  operation. 

OPERATION  B7.  HAND  MILLING  SAFETT-LCG  CAM 

Transformation — Fig.  465.  Machine  Used— Whitney  Man- 
ufacturing Co.  No.  6  hand  miller.  Number  of  Operators  per 

Machine— One.  Work-Holding  Devices— Held  on  stud  and 
finger  clamp.  Fig.  466:  work  is  set  at  proper  angle  for  milling 
cam.  Tool-Holding  Device.« — Taper  shank.  Cutting  Tools- 
End  mill.  Fig.  467.  Number  of  Cuts — One.  Cut  Data— 600 
r.p.m.;  hand  feed.  Coolant — Cutting  oil  put  on  with  hrusn. 
Average  Life  of  Tool  Between  Grindings — 2,000  pieces.  Gaf,cs 
— Fig.  46S,  position  of  cam  from  front  end  of  receiver, 
straight-edge  used  at  front  end.  Production — 1«5  pieces  per hr.     Note — Locating   points  are   hole  and   bottom. 
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■nan.  Possibly  one  of  the  reasons  for  the  existence  of  its  manual  execution.  It  may  almost  be  said  that  for 
this  fact  is  due  to  the  slight  kit  inevitable  period  of  time  very  simple  repetitive  operations  which  do  not  require  a 
which  must  elapse  between  the  conception  of  an  idea  and     high  degree  of  intelligence,  that  the  presence  of  intelli- 
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OPERATION  69 

OPERATION  58.  HAND  MILLING  EXTRACTOR  CAM 
Transformation — Fig.  469.  Machine  Used — .Standard  No. 

4%  hand  milling  machine.  Number  of  Operators  per  Ma- 
chine— One.  Work-Holding  Devices — Held  in  rotating  fixture. 

Fig.  470.  Tool-Holding  Devices — Taper  shank.  Cutting  Tools 
^End  mill,  Fig.  471.  Number  of  Cuts — One.  Cut  Data^Rpeed, 
800  r.p.m.;  hand  feed.  Coolant — Cutting  oil.  h-m.  stream. 
Average  Lite  of  Tool  Between  Grindings — 4,000  pieces.  Gages 
— Fig.  472,  radius  of  recess  behind  cam  and  distance  of  cam 
from  front  of  receiver;  edge  A  shows  through  cutoff  opening 
when  distance  is  correct.  Production — 175  pieces  per  hr. 
Note — Locating  points  are  hole  and  bottom. 

OPERATION    KK.    REMOVING    BURRS    LEFT    BY 
OPERATIONS  48,  49  AND  56 

Number  of  Operators— One.     Description  of  Operation— Re- 
moving burrs  thrown  up   by  operations   48.  49  and   56.     Appa- 

ratus  and    Equipment   Used— File   and   reamer.      Production — 
150   pieces    per   hr. 

OPERATION    59.     SHAVING    SEAR-NOSE    SLOT 
Transformation — Fig.    473.      Machine    Used — Bement    Miles 

Co.    slotting    machine.      Number    of    Operators    per    Machine — 
One.      Work-Holding    Devices — Held    on    a    stud    in    vise    Jaws 
Fig.    474.      Tool-Holding    Devices — Cutter    screwed    to    holder, 
;umilar   to  Fig.   369.     Cutting  Tools — Slotting  cutter.   Fig.   475 
Cut    Data — 60   strokes   per   minute;   hand   feed.      Coolant — Cut- 

ting  oil    put   on    with    brush.      Average    Life    of   Tool    Between 
Grindings — 300    pieces.      Gages — Fig.    476;    A,    size    of   slot;    B, 
position    from    front    end    of    receiver.      Production — 75    pieces 
per  hr.     Note^Locating  points,  hole  and  bottom, 
OPERATION    71.     MILLING    REAR    END   OF    MAG.AZINB   TO 

LENGTH   AND    REAR   OF   RECOIL  LUG 
Transformation — Fig.    477.      Machine   Used — Pratt   &   Whit- 

ney No.  2  Lincoln  miller.     Number  of  Machines  per  Operator   
Two.     Work-Holding  Devices — Held  on  mandrel  and  vise  laws 
Fig.  478.     Tool-Holding  Devices— Cutter  arbor.     Cutting  Tools —Facing   mill   and    form   cutter.   Fig.    479.      Number  of  Cuts   
One.     Cut  Data — Speed,  80  r.p,m.;   %-in.  feed.     Coolant— Com- 

pound,   two    >4-in.    streams.      Average   Life    of   Tool    Between 

Grindings — 2,000   pieces.      Gages — Fig.    480,   contour   and   dist- 
ance  of   lug    from    front   end.      Production — 50    pieces   per   hr. 

Note — Locating    points,    hole    and    sides. 
OPERATION  69.    PROFILING  FRO.NT  END  OF  RECOIL  LUG 

Transformation — Fig.  481.  Machine  Used — Pratt  &  Whit- 
ney No.  2  profiler;  machining  diagram.  Fig.  482.  Number  of 

Operators  per  Machine — One.  Work-Holding  Devices — Held 
on  stud  and  vi.se  jaws,  F'ig.  483.  Tool-Holding  Devices — 
Taper  shank.  Cutting  Tools — End  mill.  Fig.  484.  Number  of 
Cuts — Two.  Cut  Data — 1.200  r.p.m.;  hand  feed.  Coolant — 
Compound,  two  14 -in.  streams.  Average  Life  of  Tool  Be- 

tween Grindings — 400  pieces.  Gages — Fig.  485,  form  gage 
that  fits  over  lug.  Production — 80  pieces  per  hr.  Note — 
Locating  points,  hole  and  side. 
OPERATION  60.  MILLING  THROUGH  MAGAZINE  REAR 

END    (BRE.\KING   THROUGH) 

Transformation — Fig.  4S6.  Machine  Used — Pratt  &  Whit- 
ney No.  2  Lincoln  miller.  Number  of  Machines  per  Operator 

— Two.  Work-Holding  Devices — Held  on  stud  and  vise  jaws. 
Fig.  487.  on  a  rising  and  falling  fixture  to  sink  cutter  into 
work.  Tool-Holding  Devices — Cutter  arbor.  Fig.  488.  Cut- 

ting Tools — Side-milling  cutter.  Fig.  489.  Number  of  Cuts — 
One.  Cut  Data — Speed,  130  r.p.m.;  %-in.  feed.  Coolant — Com- 

pound, i4-in.  stream.  Average  Life  of  Tool  Between  Grind- 
ings— 2,000  pieces.  Gages — Fig.  490;  A,  width;  B,  location 

from  sides.  Production — 210  pieces  per  hr.  Note — Locating 
points,  hole  and  sides. 

OPERATION  61.  MILLING  THROUGH  atAGAZ.>fE 
FRONT  END 

Transformation — Fig.  491.  Machine  Used — Garvin  No.  2 
Lincoln  miller.  Number  of  Machines  per  Operator — Two. 
Work-Holding  Devices — Same  as  Fig.  487.  Tool-Holding  De- 

vices— Same  as  Fig.  488,  except  to  fit  Garvin  miller.  Cutting 
Tools — Form  cutters.  Fig.  492.  Number  of  Cuts — One.  Cut 
Data — Speed,  120  r.p.m.;  %-in.  feed.  Coolant — Compound,  %- 
in.  stream.  Average  Life  of  Toot  Between  Grindings — 2,000 
pieces.  Gages — See  Fig.  490.  Production — 40  pieces  per 
hr. 
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OPERATION  62 

OPERATION    62.     MILLING   THROUGH   MAGAZINE    FROM 
REAR    TO    FRONT 

Transformation — Fig.  493.  Machine  Used — Garvin  miller, 
Lincoln  t.vpe.  Number  of  Machines  per  Operator — Two.  Work- 
Holding  Devices— Same  as  Fig.  487.  Tool-Holding  Devices — 
Same  as  Fig.  488,  except  fitted  to  machine.  Cutting  Tools — 
Milling  cutter.  Fig.  494.  Number  of  Cuts — One.  Cut  Data — 
Speed,  120  r.p.m. ;  %-in.  feed.  Coolant — Compound,  4 -In. 
stream.      Average    Life    of    Tool     Between     Grlndlngs — -2,000 
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OPERATION     65 

pieces.  Gages — Fig.  495,  length  of  slot  from  front  end:  the 
portion  A  gages  width  of  slot  and  centers  It  with  slide. 
Production — 40  pieces  per  hr. 

OPERATION    LL.     REMOVING    BURRS    LEFT    BY 

OPERATION  71 

Number    of    Operators — One.      Description    of    Operation — 
Filing  burrs  left  by  operation   71.     Apparatus  and   Equipment 
Used — File  and  scraper.     Production — 250  pieces   per   hr. 

OPERATION   63.    PROFILING   MOUTH  OF  MAGAZINE, 

ROUGH 
Transformation — Fig.  496.  Machine  Used — Pratt  &  Whit- 

ney No.  2  profiler;  machining  diagram.  Fig.  497.  Number  of 
Operators  per  Machine. — One.  Work-Holding  Devices — Held 
by  studs  in  front  end  and  by  vise  jaws  at  sides.  Fig.  498. 
Tool-Holding  Drvices — Taper  shank.  Cutting  Tool.s — MIllinK 
cutter.  Fig.  499.  Number  of  Cuts — Two.  Cut  Data — 1,200 
r.p.m.;  hand  feed.  Coolant — Compound,  two  H-in-  streams. 
Average  Life  of  -Tool  Between  Grindings — 150  pieces.  Gages 
— Fig.  500,  width  of  magazine  opening.  Production — 20  pieces 

per  hr. 
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OPERATION  64 

OPERATION  64.  PROFILING  MAGAZINE  To  FINISH 
Transformation — Fig.  501.  Machine  Used — Pratt  &  Whit- 

ney No.  2  profiler;  machining  diagram,  Fig.  502.  Number  of 
Operators  per  Machine — One.  Work-Holding  Devices — Same 
as  Fig.  498.  Tool-Holding  Devices — Taper  shank.  Cutting 
Tools — Milling  cutters,  Fig.  503.  Number  of  Cuts — Two.  Cut 
Data — 1,200  r.p.m.;  hand  feed.  Coolant — Compound,  two  >,i-in. 
streams.  Average  Life  of  Tool  Between  Grindings — 150  pieces. 
Gages — Fig.  504,  size,  position  and  shape.  Production — 20 
pieces  per  hr. 

OPERATION    MM.    REMOVING    BURRS    LEFT    BY 
OPERATION  63    (REAMER) 

Number    of    Operators — One.      Description    of    Operation — 
Removing  burrs  thrown   up  by   operation   64.     Apparatus  and 
Equipment   Used — File    and    reamer,    Fig.    505.      Gages — None. 
Production — 250  pieces  per  hr. 
OPERATIONS   64y3AND65.     PROFILING  BEVEL  FRONT-END 

WALL  OF  MAGAZINE;  PROFILING  REAR  CORNERS 
OF  MAGAZINE 

Transformation — Fig.  506.  Machine  Used — Pratt  &  Whit- 
ney No.  2  profiler;  machining  diagram.  Fig.  507.  Number  of 

Operators  per  Machine — One.  Work-Holding  Devices — Held 
l)y  front-end  stud  and  vise  jaws.  Fig.  508.  Tool-Holding  De- 

vices— Taper  shank.  Cutting  Tools — Bevel  cutter  and  end 
mill,  Fig.  509;  A,  bevel  for  front  walls;  B.  for  round  corn- 

ers in  rear.  Number  of  Cuts — Two.  Cut  Data — 1,200  r.p.m.: 
hand  feed.  Coolant — Compound,  two  Vi-in.  streams.  Average 
Life  of  Tool  Between  Grindings — 200  pieces.  Gages — Fig. 
510;  A,  angle  of  front  end;  B,  shape  of  rear;  C,  rear  corners. 
Production — 45    pieces   per   hr. 

OPER.4TION  66.  PROFILING  LOWER  RAMP 

Transformation — Fig.  511.  Machine  Used — Pratt  &  Wliitney 
No.  2  profiler.  Number  of  Operators  per  Machine — One.  Work- 
Holding  Devices — Held  on  stud  and  finger  clamp,  Fig.  512. 
operated  by  lever;  tang  is  supported  by  clamp  and  thumb- 

screw. Tool-Holding  Devices — Taper  shank.  Cutting  Tools 
— End  mill.  Fig.  513.  Number  of  Cuts — Two.  Cut  Data — 
Speed,    1,200    r.p.m.;    hand    feed.      Coolant — Compound,    two    14- 

-jjenee  in  the  operator  i.<  a  handicap.    A  machine  does  not 
think,  neither  does  it  lose  time  by  stopping  to  think. 

Advantaofe   has   been   taken    of  tlipse   simple   but   im- 
portant facts  in  the  arrangement  of  minor  operations  at 

in.  streams,  .\verage  Life  of  Tool  Between  Grindings — 2"" 
pieces.  Gages — Fig.  514,  rests  on  bottom  with  tongue  through 
front  end;  locates  position  of  slot  by  straight-edge  across 
front    end.      Production — 45    pieces    per    hr. 

OPERATION    NN.    REMOVING    BURRS    LEFT    BY 
OPERATIONS  64  V..    A.\D  65 

Number    of    Operators — One.       Description    of    Operation — 
Removing   burrs   thrown    up   by    operations   64^4    and    65.      Ap- 

paratus and  Equipment  Used — File  and  reamer,   same  as  Fig. 
505.     Gages — None.     Production — 250  pieces  per  hr. 
OPERATION  68.  COUNTERBORING  FOR  EJECTOR  PIN  AND 

REAR  GUARD  SCREW  AND  MILLING  FOR  FRONT 
END  OF  GUARD 

Transfoimation — Fig.  515.  Machine  Used — Pratt  &  Whit- 
ney 14-in.  vertical  four-spindle  drilling  machine.  Number 

of  Operators  per  Machine — One.  Work-Holding  Devices — Drill 
jig,  Fig.  516;  held  on  mandrel  and  clamped  down  by  fingir 
clamp;  located  by  hole  and  right  side.  Tool-Holding  De- 

vices— Drill  chucks.  Cutting  Tools — Reamer  a.  two  counter- 
bores  b  and  c  and  one  hollow  mill  d  with  pilot.  Fig.  517;  a, 
reamer  tor  ejector  pin;  b,  counterbore  for  pin;  c,  counterbore 
for  rear  guard  screw;  d.  hollow  mill  with  pilot  for  front 
guard  screw  on  recoil  lug.  Number  of  Cuts — One  each.  Cut 
Data — 600  r.p.m.;  hand  feed.  Coolant — Cutting  oil,  ̂ 4-in. 
stream.  Average  Life  of  Tool  Between  Grindings — 200  pieces. 
Gages — Fig.  518;  a,  depth  of  ejector-pin  counterbore;  b,  diam- 

eter of  both  ejector-pin  holes;  c,  height  of  recoil  lug  from 
bottom  of  receiver;  d  (back  end  of  same  gage),  diameter  of 
boss;  e.  gages  height  of  counterbore  in  tang  with  bottom  of 
receiver.     Production — 40  pieces  per  hr. 

OPERATION  67.  PROFILING  UPPER  RAMP 

Transformation — Fig.  519.  Machine  Used — Ames  Manufac- 
turing Co.  single-spindle  profiler.  Number  of  Operators  pt-r 

Machine — One.  Work-Holding  Devices — Held  against  bottom 
by  finger  clamp.  Fig.  520,  operated  by  cam  A;  located  by  upper 
stop  B;   supported  by  a  screw.     Tool-Holding  Devices — Taper 

/v/-  Ti/per 
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Cuttinp    Tools — End    mill,    Fip.    521;    A,    roughing;    B, 
ngr.       Number    of    Cuts — Two.       Cut    Data — 1,300    r.p.m.; 
feed.      Coolant — Triumph    cutting    oil.      Average    Life    of 
Between   Grindings — ,S00   pieces.      Gages — Fig.    r^22.    used 

same  as  gage  in  Fig.  514,    Production — 80  pieces  per  hr. 



952 
AMERICAN    MACHINIST 

Vol.  45,  No.  22 

the  Springfield  armory.  It  is  evidenced  for  instance  in 

lliis  article  in  the  large  number  of  shaving  operations  for 

which  special  machinery  has  been  designed.  As  a  rule  an 
o])eratiou  of  this  kind  rc])laces  what  would  ordinarily  be 
liandwork  and   docs  it  ctficiently  as  to  cost. 

OPERATION  70.  SHAVING  UKAK  END  OF  MAGAZINE 
Transfoimution — Fis.  .023.  .Machine  Used — Bement  Miles 

slotting  machine.  2s-iii.  table.  Number  of  Opeiatois  pel- Machine — One.  Work-Holding  Devices — Held  on  studs  at  each 
end  and  by  cam-operated  vise  jaws,  Fig.  524;  forced  against 
fixed  stud  A  bv  thumb-.screw  13;  clamped  by  cam  C.  Tool- 
Holding  Devices — C'utter  screwed  to  holder,  same  as  operation 
38.  Cutting  Tools— Slotting  cutter.  Fig.  525.  Cut  Data — 
Speed,  60  strokes;  hand  feed.  Coolant — Cutting  oil  put  on 
with  brush.  Average  Life  of  Tool  Between  Grindlngs — 
250  pieces.  CJages — Fig.  526:  goes  on  bottom  and  is  meas- 

ured from  front  end  by  straight-edge.  Production — SO  pieces 
per  hr. 
(OPERATION  OO.  REMOVING  BURRS  LEFT  BY  OPERATION 

70  (RE.\MER) 

Number  of  Operator.s — One.  Description  of  Operation — Re- 
moving burrs  thrown  up  by  operation  70.  Apparatus  and 

Equipment  Used — Reamer,  same  as  Fig.  505.-  Production — 250   pieces   per   hr. 

OPERATION  73.  MILLI.N'G  RIGHT  SIDE  OF  REAR  LOCKING- 
LUG  SEAT  TO  FINISH 

Transformation — Fig.  527.  Machine  Used — Pratt  &  Whit- 
ney No.  2  Lincoln  miller.  Number  of  Operators  per  Machine 

—One.  Work-Holding  Devices — Held  in  double  vise,  same  as 
operation  74,  Fig.  530.  Tool-Holding  Devices — Standard  arbor. 
Cutting  Tools — Forming  cutter.s.  Fig.  52S.  Number  of  Cuts — 
One.  Cut  Data — Speed,  60  r.p.ni.;  feed,  %  in.  per  inin.  Coolant 
—Compound,  two  ^-in.  streams.  Average  Life  of  Tool  Be- 

tween Grindings— 2,500  pieces.  Gages — Similai  to  Fig.  532. 
Production — 30  pieces  per  hr.  Note — Using  bottom  and  hole 
as   worliing  points. 

OPERATION    74.    MILLING    RIGHT    SIDE    OF    FRONT 
LOCKING  LUG   TO  FINISH 

Transformation — Fig.  529.  Machine  Used — Pratt  &  Whit- 
ney No.  2  Lincoln  miller.  Number  of  Operators  per  Machine — 

One.  Work-Holding  Devices — Held  in  double  vise  on  man- 
drel. Fig.  530.  Tool-Holding  Devices — Standard  arbor.  Cut- 

ting Tools — Forming  cutter.s,  Fig.  531.  Number  of  Cuts — One. 
Cut  Data — Speed,  60  r.p.m.;  %-in.  feed.  Coolant — Compound, 
two  H-in-  streams.  Average  Lite  of  Tool  Between  Grindings — 
3,000  pieces.  Gages — Fig.  532.  Production^ — 30  pieces  per 
hr.     Note — Locating  points,  bottom  and  hole. 
OPERATIONS  75  A.VD  76.  PROFILING  BOLT-STOP  CWITY 

(FIRST  .\ND  SECOND  CUT) 

Transformation — Fig.  533.  Machine  Used — Pratt  &  Whit- 
ney No.  2  profiler;  machining  diagram.  Fig.  534.  Number  of 

Operators  per  Maciiine — One.  Work-Holding  Devices — Held  on 
stud  and  in  vise  jaws.  Fig.  535.  Tool-Holding  Devices- — Taper 
shank.  Cutting  Tools — Slotting  cutters.  Fig.  536;  A,  first 
cut;  B,  second  cut.  Number  of  Cuts — Two.  Cut  Data — 
1,200  r.p.m.;  hand  feed.  Coolant — Compound,  H-in.  stream. 
Average  Life  of  Tool  Between  Grindings — 450  pieces.  Gages 
— Fig.  537;  A,  thickness  of  wide  slot;  B.  thickness  of  narrow 
slot;  C,  depth  from  bottom  and  front  end;  D,  location  from 
bottom;  E,  location  from  front  end  and  side.  Production — 
60  pieces  per  hr. 
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The  ideal  nianufacturiiifr  pmooss  is  one  in  which  hand- 
work does  not  enter.  Wliether  tliis  is  a  possibility  in  as 

far  as  the  manufacture  of  a  certain  piece  is  concerned, 

must  be  determined  from  the  standpoint  of  financial  de- 
uirabilitv.  Owin":  to  the  flexibility  of  the  human  anatomy. 

the  replacement  of  some  simple  hand  ()])erations  may  in- 
volve complicated  and  expensive  machines.  However,  it 

must  be  said  that  in  so  far  as  it  has  Ijeen  advisable  to 

do  so,  this  principle  has  been  carried  out  at  the  Spring- 
field armory,  and  at  a  comparatively  low  cost. 
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OPERATIONS  77  AND  81.  DRILLING  AND  COUNTERBORING 
FOR  HOLT-STOP  PIN 

Transformation — Fig:.  53S.  Machine  Used — Woodward  & 
Roger.s  three-spindle  vertical  14-in.  drilling  machine.  Number 
of  Operators  per  Machine — One.  Worl<-Holding  Devices — 
Drill  JiK.  Fig.  539.  Tool-HoUlinK  Devices — Drill  chuck.  Cut- 

ting Tools — ^Fig.  540;  A.  combined  drill  and  reamer;  B.  count- 
erbore.  Number  of  Cuts — Two.  Cut  Data — 900  r.p.m.;  hand 
feed.  Coolant — Cutting  oil,  I'a-ln.  stream.  Average  Life  of 
Tool  Between  Grindings — 300  pieces.  Gages — Fig.  541;  A, 
depth;  B,  location  aiid  .size  of  reamed  hole.  Production — 70 
pieces  per  hour.     Note — Locating  points,  hole  and  right  side. 

OPERATION    PP.     REMOVING    BURRS    LEFT    BY 
OPERATIONS  73,  74  AND  77 

Number  of  Operators — One.     Description  of  Operation — Re- 
moving burrs  thrown   up   bv  operations  73,   74,   77.     Apparatus 

and    Equipment    Used — File    and    reamer,    Fig.    505.      Gages — 
None.     I'roductlon — 70  pieces  per   hr. 

OPERATION  78.  HAND  MILLING  CUTOFF-SPRING 
SPINDLE  NOTCH 

Transformation — Fig.  542.  Machine  Used — Whitney  Manu- 
facturing Co.  No.  6  hand  miller.  Number  of  Operators  per 

Machine — One.  Work-Holding  Devices — Held  by  mandrel  and 
clamp,  Fig.  543.  Tool-Holding  Devices — Taper-shank  collet. 
Cutting  Tools — Milling  cutter.  Fig.  544.  Number  of  Cuts — 
One.  Cut  Data — 1,200  r.p.m.,  hand  feed.  Coolant — Cutting  oil 
put  on  with  brush.  Average  Life  of  Tool  Between  Grindings — 
2,000  pieces.  Gages — Fig.  545.  Production — 175  pieces  per  hr. 
Note — Locating  points,   hole  and   side. 
OPERATION  82,  REAMING  SEAR-PIN  HOLE  AND  SEATING 

FRONT  END 

Transformation — Fig  546.  Machine  Used — Prentice  speed 
lathe,  12  in.  Number  of  Operators  per  machine — One.  Work- 
Holding  Devices — -Held  against  stop  and  steadyrest  on  pilot 
of  reamer.  Fig.  547.  Tool-Holding  Devices — Held  by  taper 
shank.  Cutting  Tools — Fig.  549;  A,  facing  counterbore  with 
collar  stop  for  end;  B,  reamer  for  sear-pin  hole.  Number  of 
Cuts — One.  Cut  Data — 125  r.p.m.;  hand  feed  by  lever  A,  Fig. 
547,  Coolant — Cutting  oil.  Average  Life  of  Tool  Between 
Grindings — 2,000  pieces.  Gages — Depth,  Fig,  550.  Production 
—60  pieces  per   hr. 
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OPERATION  82B.    REAMING  SEAR  HOLE 

Transformation — Fig.  546.  Machine  Used — Bench  lathe, 
Bame  as  in  operation  82.  Number  of  Operators  per  Machine — 
One,  Work-Holding  Devices — Held  by  hand  on  pilot  of 
reamer.  Fig.  548.  Tool-Holding  Devices — Reamer  held  in 
drill  chuck.  Cutting  Tools — Reamer  with  pilot.  Fig.  549-B. 
Number  of  Cut.s — One.  Cut  Data — Speed,  900  r.p.m.;  hand  feed. 
Coolant — Cutting  oil  put  on  with  brush.     Average  Life  of  Tool 

Between  Grindings — 200  pieces.     Gages — Plain   plug  gage  for 
diameter  only.     Production — Same  as  operation  S2. 

OPERATION   82%.    DRILLING   THREE    HOLES   FOR 
TELESCOPE-SIGHT  BRACKET 

Note — These  holes  are  drilled  on  sharpshooters'  rifles  only; 
the  same  machine  and  the  same  drill  jig  are  used  as  in  operation 
2s;   a   block    with   three    bushing   holes   is   screwi-d    to   the  side 
of  the  drill  Jig,  drilling  three  holes  on  the  left  side. 
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FIG  56A 

no.  558,  OP  96 

OPERATIONS    95    AND    95%.    SHAVING    FOR    EXT.    CAM 

Transformation — Figs.  551  and  552.  Machine  Used — Double- 
ended  machine  made  at  Hill  shops,  Fig.  553;  bar  rocked  by 
connecting-rod  A;  moved  bacli  and  forth  by  cam  cut  in.B, 
working:  on  stud  C.  Number  of  Operators  per  Machine — One. 
Work-Holding  Devices — Held  on  stud  at  front  and  by  vise. 
Tool-Holding  Devices — Oscillating  bar.  Cutting  Tools — Shav- 

ing cutter,  Fig.  554;  A,  for  extractor  cam;  B.  for  front  lock- 
ing cams.  Cut  Data — Speed,  75  strokes  per  minute;  feed, 

0.005  per  min.;  ratchet  feed  mechanism  shown  at  D,  Fig.  553. 
Coolant — Cutting  oil  put  on  with  brush.  Average  Life  of 
Tool  Between  Grindings — 250  pieces.  Gages — Fig.  555- A;  plug 
goes  in  hole,  arm  A  rests  against  I'ight  side  and  B  fits  against 
cam,  while  a  straight-edge  measures  across  front  end;  Figs. 
555-B  and  555-C,  front-cam  gages  used  in  same  way.  Produc- 

tion— 45  pieces  per  hr.  Note — Locating  points,  hole  and  bot- 
tom. 

OPERATION  95%.  REMOVING  BURRS 

Number  of  Operators — One.     Description  of  Operation — Re- 
moving burrs  thrown  up  by  operations  95  and  95%.    Apparatus 

and  Equipment  Used — Scraper.     Production — 250  per  hr. 
OPERATION   83.    POLISHING   CIRCLE,    FRONT   END 

Number  of  Operators — One.  Description  of  Operation — 
Polishing  front  end  for  stamping.  Apparatus  and  Equipment 
Used — Polishing  jack  and  wheel.  Production — SO  pieces  per  hr. 
OPERATION  84.  REAMING  AND  COUNTERSINKING  CUT- 

OFF SPINDLE,  JOINT-PIN,  EJECTOR-PIN  AND  GAS  HOLES 
Machine  Used — Prentice  speed  lathe,  14  in.  Number  of 

Operators  per  Machine — One.  Work-Holding  Devices — Held 
in  hands.  Tool-Holding  Devices — Drill  chuck.  Cutting  Tools 
— Countersink  and  reamer.  Figs.  556-A  and  556-B.  Number  of 
Cuts — One.  Cut  Data — Speed,  900  r.p.m.;  hand  feed.  Coolant 
, — Cutting  oil  put  on  with  brush.  Average  Life  of  Tool  Be- 

tween Grindings — 2,000  pieces.  Gages — ^None.  Production — 
80  pieces  per  hr.  Note — Practically  a  burring  job. 

OPERATION   85.    STAMPING 

Number  of  Operators — One.  Description  of  Operation — 
Stamping  "U.  S.  Springfield  Armory,  Model  1903";  work  rotated 
by  handle  A.  Fig.  557.  Apparatus  .and  Equipment  Used — Roll 
stamping  machine,  made  at  Hill  shop.  Fig.  557:  supporting 
fixtures  as  shown;  stamping  roll  controlled  bv  spring  B 
against  arm  C.     Production — 120  per  hr. 

OPERATION   93.     TAPPING  GUARD-SCREW   HOLES 

Number  of  Operators — One.  Description  of  Operation — 
Tapping  screw  holes  for  guard.  Apparatus  and  Equipment 
Used — Vise!  holding  fixture  and  hand  brace;  taps.  Fig.  55S, 
three  in  set.  Gages — 558-A.  Production — 40  receivers  per  hr. 
OPERATION  86.  ROTARY  FILING  CUTOFF-SPRING  GROOVE 

Transformation — Same.as  Fig  428.  Number  ofVOperators — 
One.  Description  of  Operation — Filing  out  groove.  Appa- 

ratus and  Equipment  Used — Prentice  speed  lathe,  12  in.;  ro- 
tary file  to  round  shape  of  groove,  Pig.  559.  Production — 85 

per  hr. 

riG.559,OP86-FIG.5«)A,560B,560C,OPa7-FIG56l.562.56}0P.96-FIG.564OP94j 

OPERATION   87.    ROTARY   FILING  UNDER   SIDE    OF   TANG 

Number  of  Operators — One.  Description  of  Operation — 
Rotary  filing;  blending  side  cuts  together  and  filing  under 
side  of  tang  and  filing  groove  on  under  side  of  tang.  Appa- 

ratus and  Equipment  Used — Rotary  file  with  taper  shank; 
files  are  hand  cut,  made  at  Hill  shops.  Fig.  560;  A.  under  side 
of  tang;  B,  thumb  cut;  C,  rear  of  front  circle.  Production — 
20  per  hr. 

OPERATION  96.    FILING  TOP  OF  RIGHT  WALL,  ETC. 

Numl)er  of  Operators — One.  Description  of  Operation — 
Filing  and  blending  cuts  together  and  filing  corners.  Ap- 

paratus and  Equipment  Used — Rotary  and  flat  files;  rotary 
in  Fig.  561.  Gages — Fig.  562;  this  is  practically  a  finished 
bolt  with  hardened  lugs  and  distance  pieces.  Production — 
7  per  hr. 

OPERATION    88.     ST.\MPING   SERIAL  NUMBER 

Number  of  Operators — One.  Description  of  Operation — 
Stamping  serial  number.  Apparatus  and  Equipment  Used — 
Hand  stamp  and  hammer  with  work-holding  fixture.  Fig.  563; 
receiver  A  is  held  by  finger  clamp  B;  stamp  C  fits  in  guide 
in  slide  D;  this  is  moved  by  handle  E;  there  is  a  ratchet  be- 

neath slide,  and  there  are  guide  lines  at  F.  Production — 120 

per  hr. OPERATION  89.  POLISHING  ALL  OUTER  SURFACES 

Number  of  Operators — One.  Description  of  Operation — 
Polishing  all  top  surfaces  that  show.  Apparatus  and  Equip- 

ment Used — Polishing  jack  and  wheel.  Production — 10  pieces 

per  hr. OPERATION  90.    FILING  AND  GENERAL  CORNERING 

Number  of  Operators — One.  Description  of  Operation — 
General  filing  and  cornering.  Apparatus  and  Equipment  Used 
— Hiind  file.     Production — 6  pieces  per  hr. 

OPERATION  91.  CASEHARDENING 

Description  of  Operation — Packed  in  new.  whole  bone, 
heated  to  750  deg.  C.  (1.382  deg.  F.)  and  heated  for  2%  to  3 
hr.  Apparatus  and  Equipment  Used — Brown  &  Sharpe  fur- 

naces for  crude  oil.  10  to  14  lb.  air  pressure;  firebox  30x48  in.; 
cast-steel  boxes  hold  42  receivers;  quenched  in  oil. 

OPER.4TION  91 -A.    SAND  BL.\STING 

Description   of  Operation — Only   used    when    sc.ile    forms    in 
casehardening  or  when  work  comes  in  for  reiiair.     Apparatus 
and    Equipment    Used — Sand-blast    house. 

OPERATION   94 Vi.      POLISHING  WELL 
Description     of     Operation — Hold     receiver     in     hand     and 

push  well  over  a  special  lap.     Apparatus  and  Equipment  Used 
— Bench   lathe   or  polishing   head.     Gages — Fig.   564.     Produc- tion— SO    per   hr. 

OPERATION  92.    ASSEMBLING  WITH  BOLT  STOP 

Number  of  Operators — One.     Description  of  Operation — .As- 
sembling   bolt    stop    to    receiver.      Apparatus    and    Equipment 

Used — Handwork.      Production — 400  per  hr. 
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The  illustration  shows  how  a  compass  and  T-square 
blade  may  be  made  to  take  the  place  of  a  beam  compass. 
The  compass  is  spread  as  sliown.     The  screw  heads  and 

DRAFTING-ROOM    KINK 

the  joint  clamp  catch  against  the  edges  of  the  blade  and 

are  "rapped"  into  place.    This  arrangement  is  of  advan- 
tage when  a  proper  instrument  is  not  at  hand. 

Chicago,  111.  John  E.  Titus. 

The  drawing  illustrates  a  little  device  that  helped  me 
a  great  deal.  The  casting  A  had  to  have  teeth  cut  on 
the  front,  as  shown.  This  casting  was  finished  on  the 
front  and  in  the  hole  only,  and  could  be  held  only  on 
the  dividing  head  on  the  expansion  arbor  B.    The  diffi- 

THE    LOCATING    JIG 

culty  in  this  case  was  that  there  was  no  way  of  setting 
the  job  so  that  the  teeth  would  come  out  uniformly  deep 
with  relation  to  the  finished  front  face.  To  assure  this 

I  made  up  the  jig  shown.  The  clamping  blocks  C  which 
carry  the  screws  I)  are  held  to  the  main  bar  E  by  the 
fillister  head  screws  F.  A  small  projection  G  on  E  fits 
into   the    iiole    in   the   casting.     This  jig   is   secured   to 

the  casting  by  means  of  the  screws  D.  The  casting  is 
put  on  the  expansion  arbor  B,  and  the  projection  0  acts 
as  a  stop  against  the  end  of  the  chuck.  The  chuck  is 
now  expanded,  the  screws  D  loosened  and  the  jig  taken 
off.  In  this  manner  all  the  castings  were  put  on  the 
chuck  in  the  same  position  with  relation  to  the  finished 
face,  and  the  teeth  were  then  cut  uniformly  deep. 

Brooklyn,  N.  Y.  Edward  Heller. 

Perhaps  other  shopmen  may  be  interested  in  the  accom- 
panying instructions  to  crane  operators.  These  instruc- 

tions cover  the  transmission  of  orders  from  the  crane 

hitcher  to  the  crane  operator,  by  the  use  of  manual 
and  audible  signals.  It  is  common  shop  practice  to 
permit  the  crane  hitcher  and  the  crane  operator  to 
formulate  their  own  methods ;  or  where  better  supervision 

of  hoisting  machinery  is  enforced,  manual-  and  audible- 
signal  instructions  are  formulated  for  the  employees,  who, 
however,  are  seldom  sufficiently  drilled  in  this  matter. 
The  result  is  misinterpretation  and  confusion  of  signals, 

CRANE-INSPECTION  REPORT 

Make  and  capacity  of  crane   Mach.  No   Date   
Instructions  to  Inspector;  Any  dangerous  condition  shall  be  indicated  by 

underscoring  the  report  in  red,  and  inspector  will  definitely  state  whether  he 
considers  it  necessary  to  shut  down  crane  immediately  or  whether  it  be  permitted 
to  operate.    He  shall  follow  all  repairs  vigorously  until  the  machine  is  right. 

Commutator  or 
Electrical  Equipment;     Collector  Rings     Air  Gap        Brushes        Grounds 

Main  hoisting  motor   
Auxiliary  hoisting  motor         
Trolley  travel  motor   
Bridge  travel  motor   

Resistance  Grids       Contacts Lost  Motion 

Main  hoisting  controller      
Auxiliary  hoisting  controller      
Trolley  travel  controller      
Bridge  travel  controller      

Lubrication  and  Mechanical  Condition: 

Motor  bearings,  Main   Auxiliary   .Trolley   Bridge. 
Drum  bearings.  Main   Auxiliary   
Gearing   Hooks   
Hoisting  cable  or  chain.  Main   Auxiliary   

Safety  Appliances; 
Automatic  stop.  Main   Auxiliary   
Drum  brake.  Main   Auxiliary   
Solenoid  brake,  Main   Auxiliary   
Trolley  travel  Ijrake   Bridge  travel  brake. 
Runway  stops   

Suggestions   

  (Signed) ;. '.■.■.■.! '  '.'.'.\'.'.'.'.'.'.'.   
Inspector 

with  consequent  impairment  of  crane  service  and  many 
avoidable  accidents,  both  of  which  reduce  shop  efficiency 
to  a  frequently  unsuspected  extent. 

A  10-min.  signal  drill  each  week  will  greatly  improve 
the  mutual  understanding  of  crane  operators  and  hitchers 
and  avoid  much  friction.  The  illustrated  instructions 

shown  have  been  developed  to  assist  the  cranemen  to 
memorize  the  signals.  Each  crane  hitcher  and. operator 
is  provided  with  a  copy,  and  additional  copies  are  posted 
in  the  crane  cage  or  cab  and  at  appropriate  places  about 
the  works.  It  will  be  noticed  that  all  manual  signals 
are  made  with  the  right  hand,  permitting  full  use  of 
the  left  hand  for  balancing  or  landing  the  load.  It  will 
also  be  ob.served  that  the  signals  ajtply  with  equal  facility 
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to  jib,  bracket  or  traveling  and  locomotive  cranes.  In  will  help  reduce  accidents  to  men  and  machinery  to  a 

practice  it  is  frequently  possible  and  always  desirable  to  minimum  and  promote  more  nearly  continuous  crane 

use  both  manual  and  audible  signals,  as  sometimes  the     service.    The  crane  inspection  should  be  made  by  a  com- 

JBie  3,   1916. 

IlfeBOSICSS  TO  OBJam  okbmiois 

,/.CK3M. 

^-'-^--~'        ;.  uoToamX  of  the  rim  !»<*  •»*tli  thir*  poln'lne  1=  »*»  ilrwliw  of travel,  or 

2  short  saa  1  Icnc  Ijlaota  of.  wMrtl*. 

S.  ;-^,Ta';8!it  of  tho  irK^t  haad  lAXh  tha*  poUrtlne  In  tlw  dlroetKm  of tr'wo": ,    ̂ r 

ml  1  Short  blasto  of  v.iilstlo. 

■  _;h;  oa  '-'0  :.s-fe  ?.wu^  «'  pjaia. — — ^-;^^   —  ^  moveawit  gf  thA 

rlriit  h£!iii  rtth  thmi.  jolnttac  Ic  the  dlraotlan  of  travel,  or 1   ■-.-r.r^  -'.1  1  \oac  blaet  of  vrhlatle. 

^='^^^-^^^^*-^—    .._-..-.-  ^  nore.-aBnt  Of  the 

nr^t  Jiaad  with  thanb  poliitlic  In  the  dirootton  of  travel,  or 
1  lai{;  iiKii  1  short  blaat  of  whletie. 

j^ivE  nmss 

A  =iOT€a«nt  of  the 
rt  -ht  'i  r.i3  i-.1th  thm*  polnti-jg  downsrari  eal  with  head  oIomA,  or. ■^    of  whistle. 

X  EiOTeaont  of  the 
iu  .-..  .^.-   ...i..   .olstljg  uiward  and  iiith  taazd  olo»e4,  or 

1  short  Meet  of  uhlotle. 

A  novenant  of  the 
jlntine  'lowaward  and  luoid  open,  or 'J  of  vjhlatle. 

7<)  SJC 

^  uoveaait  of  the 
rl':iit  ;iiiau  Jlth  tteink  polBtliic  upsrard  and  hand  opm,  or 

2  short  blasts  of  whistle. 

italBo  aK3  ivnd  aove  vsrtioaiiy  m  i.  circle,  or 
1  very  J-onc  hlast  of  \7Mstls. 10 

rlaonttiliy,  or 
Z  short  blasts  of  whistle. 

9 

ILLUSTRATED     INSTRUCTIONS    TO     CRANE     OPERATORS 

sense  of  sight  responds  more  quickly  than  the  sense  of 
hearing  and  vice  versa. 

As  a  further  precaution  stress  is  laid  upon  the  proper 
inspection  and  maintenance  of  cranes  and  other  hoisting 
machinery.  An  analysis  of  accidents  discloses  compara- 

tively few  accidents  due  to  defective  equipment.  However, 
the  weekly  crane-inspection  report,  page  957,  has  merit  and 

petent  maintenance  man  or  jointly  by  the  shop  electrician 
and  the  master  mechanic.  A  signed  crane  report  brings 
a  man  to  a  realization  of  his  moral  obligation  to 
exercise  care  and  diligence  to  maintain  the  cranes  in  a 
safe  and  satisfactory  condition  at  all  times  during  their service. 

Holvoke,  Mass.  Egbert  E.  Newcomb. 
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It  seems  strange  that  so  simjDle  a  pattern  as  that  shown 
on  page  318  should  puzzle  a  pattern  maker,  but  the 
simple  ones  sometimes  give  us  more  worry  in  the  foundry 
than  would  one  for  a  four-  or  a  six-cylinder  motor. 

In  using  the  ram-up  core  shown  in  Fig.  1  one  takes 
ihances  of  not  getting  the  bosses  right.    The  core  would 

Fig.   1  Fig.   2 
TWO  METHODS  OF  MAKING  THE  CASTING 

also  leave  a  fin  or  mark  on  the  casting  as  far  as  the  core 
strikes.  This  fin  would  have  to  be  ground  off  each  cast- 

ing, for  even  if  the  fit  is  almost  perfect  there  will  be 
a  mark.  This  method  does  not  require  a  highly  skilled 
m  older. 

The  other  way  to  make  the  castings  is  as  shown  in 
Fig.  3.  Simply  have  a  split  pattern,  ram  up  the  drag 
half  of  the  pattern  first,  then  place  the  other  half  of 
the  pattern  on  top  of  the  one  in  the  drag  and  ram  the 
cope.  When  the  ramming  is  done,  remove  the  cope,  in 
which  half  of  the  pattern  will  remain,  and  set  it  aside. 
Touch  up  the  mold  of  the  bottom  half,  then  draw  the 
pattern  as  shown,  the  boss  forming  a  pivot  for  the  pattern 
to  swing  on. 

After  removing  the  half-pattern  from  the  cope  and 
drag,  close  up  the  mold,  and  it  will  be  ready  for  pouring. 
To  get  a  perfect  casting  I  should  prefer  the  method 
illustrated  in  Fig.  2,  for  it  will  be  as  clean  as  the  mold 
and  must  come  right  if  the  pattern  is  made  right  and  a 
skilled  molder  is  employed.  Edwaud  J.  Hansen. 

Kenosha,  Wis. 

Fatig'iiae  as  sira  lampoE'ft^init   Ca^se 
©f  OccuapatLaoiaaxB.  Disease 

I  read  with  deep  interest  the  editorial  on  page  609, 
on  fatigue  as  a  cause  of  occupational  disease.  I  do  not 
believe  that  an  occupation  ever  existed  that  did  not  en- 

tail more  or  less  fatigue,  and  have  studied  several  indi- 
vidual cases  only  to  find  it  invariably  conies  from  mo- 

notony. It  is  practically  impossible  for  the  manufacturer 
to  make  the  work  less  monotonous,  or  enough  so  to  suit 
the  individual. 

Shop  conditions  are  not  exclusively  to  be  blamed  for 
fatigue  among  the  employees.  From  my  own  experience 
T  gather  there  is  something  else  that  plays  an  important 

part. 
A  few  years  ago  I  had  the  whole  corner  of  a  shop 

to  myself,  with  a  large  window  that  commanded  a  fine 

iiiiiiiiiiiiiiiiiiiiiiiiiniiniiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiii^^ 

view  down  a  river.  Plenty  of  people  passed  over  a  bridge 
right  in  front  of  my  window,  and  there  were  no  rules 
against  speaking  to  some  of  them  occasionally,  if  I  chose. 
There  was  a  large  door  just  behind  me,  and  all  the  day- 

light Nature  could  furnish.  What  more  could  the  em- 
ployer give  ?  I  had  to  get  out  the  work  as  the  circum- 
stances demanded.  But  with  air,  light  and  heat  of  the 

best,  the  monotony  was  there;  and  in  spite  of  all  I  could 
do  I  was  tired  out  by  the  noon  hour. 

I  put  my  case  before  a  physical  director  and  was 

"put  next"  to  the  trouble.  The  first  thing  he  did  was 
to  explain  to  me  that  there  were  several  of  my  muscles 
that  were  never  brought  into  action.  My  occupation 
made  no  demand  on  them.  Following  his  instructions, 
after  I  got  home  in  the  evening,  regardless  of  how  tired 

I  was,  I  busied  myself  with  the  Indian  clubs  and  dumb- 
bells and  in  that  way  soon  rebuilt  the  degenerated  mus- 

cles. The  results  were  almost  unbelievable.  The  practice 
of  getting  up  in  the  morning,  eating  a  light  breakfast, 
grabbing  a  dinner  pail,  hustling  to  work,  coming  home 
at  night,  eating  an  evening  dinner  and  sitting  around  a 
short  time  before  retiring,  repeated  day  in  and  day  out, 
year  in  and  year  out,  plays  a  most  important  part  in 
causing  fatigue. 

The  only  thing  left  to  do  for  each  individual  is  to 
dismiss  the  shop  entirely  from  his  mind  as  soon  as  he 
leaves  it  at  night.  Take  up  work  around  the  house  that, 
will  bring  unused  muscles  into  play.  Let  each  one  treat 
his  own  case  as  he  sees  fit — he  will  soon  get  satisfactory 
results.  J.  A.  Eaugiit. 

Janesville,  Wis. 

Adjtisstable  ILaimBt  Gage  for 

M^iraitioiniS  Fas'ts 
On  page  339  of  the  American  Machinist  I  noticed  a 

description  of  a  so-called  "bridge-gage"  that  brought  to 

ANOTHER    BRIDGE-GAGE 

mind  the  gage  shown  in  the  accompanying  illustration, 
which  might  be  classed  as  a  bridge-gage. 

This  gage  is  used  for  testing  the  straightness  of  small- 
size  twist  drills.  -  The  base  A  is  a  cast-iron  block  with 

the  top  planed  at  a  slight  angle.  The  piece  B  is  tool 
steel,  hardened  and  ground.     Two  spacing  blocks  C  vary 



960 AMERICAN     MACHINIST Vol.  45,  No.  22 

in  thickness  with  the  different  sizes  of  drills  to  be  tested. 

In  use  a  drill  is  tested  by  rolling  it  down  the  incline. 
If  within  the  limits  of  straightness,  it  will  roll  under 
the  bridge  piece  B;  but  if  too  crooked,  it  will  not  roll 
under  and  will  stick.  By  pressing  on  the  plunger  D, 
the  arm  E  swings  around  and  pushes  the  crooked  drill 
out  from  under  the  bridge,  so  the  operator  may  straighten 
and  again  test  it.  H.  M.  D.4JiLiNG. 

Greenfield,  Mass. 

Drawbacks  of  as 
Mets=ac  Systenm 

I  have  read  with  interest  the  article  by  W.  Osborne 
on  page  5(50,  but  can  see  no  vital  point  in  what  he  has 
written.  Why  should  we  make  the  meter  of  such  length 
that  we  could  easily  figure  a  more  even  ratio  between 
an  inch  and  a  meter? 

The  only  way  out  of  our  chaotic  English  system  would 

be  to  disregard  it  utterly  and  use  the  ratio  between  milli- 
meters and  thousandths  of  an  inch  to  simplify  the  trans- 

position between  metric  and  English  standards.  Suppose 
the  meter  were  40  in.  long,  what  relation  would  ̂   in. 
bear  to  it?  How  would  this  assist  us  in  comparing  the 
foot,  the  yard,  the  rod,  the  mile,  etc.  ? 
Why  not  begin  now  to  make  the  change,  and  while 

undergoing  the  change  use  a  computed  table  so  that  the 
workmen  using  English  scales  can  refer  to  it,  while  those 
desiring  to  simplify  their  work  could  purchase  metric 
devices?  If  all  scales,  micrometers,  etc.,  sold  in  the  past 
10  years  had  been  metric,  how  many  of  our  workmen 
today  would  be  using  the  old,  awkward  English  system? 
Perhaps  Mr.  Osborne  has  not  thought  of  the  question  in 
this  light. 

The  present  time  is  the  time  to  do  things;  therefore, 
why  delay?  H.  G.  Fischer. 

Chicago,  111. 

A  Meftirlc  Qtssesftloia 
As  there  has  been  considerable  discussion  in  the  Amer- 

ican Machinist  lately  on  the  merits  of  the  metric  system, 
will  one  of  the  readers  who  favor  the  metric  system  please 
answer  the  following  question.  It  is  not  a  catch  question, 
but  one  in  which  I  am  interested.  In  graduating  a  circle 
is  it  divided  into  .3G0  degrees  or  a  multiple  of  100  ? 

We  propose  to  make  the  lead  screw  of  the  lathe  6  mm. 
lead.  The  following  are  metric  leads  given  in  a  well- 
known  reference  book:  0.5,  0.75,  1,  1.25,  1.5,  1.75,  2, 
2.5,  .3,  3.5,  4,  4.5,  .5,  5.6,  6,  6..5,  7,  7.5,  8,  9,  10,  11,  12. 
What  form  of  dial  can  be  used  to  pick  up  all  these  leads 
without  a  backing  belt?  If  they  cannot  all  be  picked 
up  which  leads  mentioned  are  not  used  in  actual  prac- 

tice ? 

In  dividing  a  crossfeed  screw,  into  what  part  of  a 
millimeter  is  it  usual  to  divide  the  graduated  collar? 

Gait,  Canada.  Cecil  H.  Smith. 

A  Q^e^y  am  Cross  M-Ea^ipliinig 
Walter  Gribbcn  on  page  fi93  asks  why,  in  ordinary 

cross  knurling,  one  knurl  will  sometimes  cut  more  nicks 
in  the  work  than  tlie  otlier. 

In  my  opinion,  this  action  is  due  to  two  causes:  First, 
a  difference  in  the  pressure  exerted  upon  the  two  knurls, 

and  second,  to  the  fact  that  the  lower  knurl  must  track 
over  the  work  already  marked  by  the  upper  one.    . 

Considering  the  knurl  and  the  work  as  a  pair  of  gears, 
the  number  of  teeth  in  the  former  is,  of  course,  fixed, 
while  that  in  the  latter  will  depend  iipon  the  distance 

between  the  centers  of  the  two  during  the  first  revolu- 
tion; or,  in  other  words,  upon  the  pressure  exerted  on 

the  knurl  in  starting.  If,  owing  to  the  height  at  which 
the  double  knurling  tool  is  set,  the  pressure  is  unequal 
upon  the  two  knurls  during  the  first  revolution,  the  one 
exerting  the  less  pressure  will  cut  a  larger  number  of 
nicks. 

It  is  a  well-known  fact  that  the  diumeter  of  a  piece  of 
work  is  increased  by  knurling.  In  starting  the  knurls, 
the  upper  one  acts  upon  the  smooth  stock,  while  the 
stock  acted  upon  by  the  lower  knurl  has  already  been 
marked  by  the  upper  one,  thus  increasing  its  diameter. 
This  produces  a  tendency  for  the  lower  knurl  to  cut  a 
larger  number  of  nicks  than  the  upper  one. 

Waterbury,  Conn.  J.  R.  Putnam. 

Fross&  a  Ssraall^S^op  Ho&ebool^ 

It  is  a  cinch  to  improve  on  the  other  fellows'  job  unless 
he  has  made  it  perfect,  which  he  and  we  seldom  do.  So 
here  goes  for  an  improvement  on  the  improvement  shown 

on  page  563. 
The  head  of  the  screw  has  a  very  poor  bearing  on  the 

two  semicircular  projections  from  the  body  of  the  clamp. 
So  we  improve  this  bearing  by  putting  in  a  little  washer 
H,  as  shown  in  the  illustration.  The  upper  part  of  this 
washer  is  flat  to  form  a  full  bearing  for  the  head  / 

  E    -   — >tD  I*   — -  c    — > 

DETAILS    OF    IMPROVED    CLAMP 

of  the  clamping  screw,  and  the  under  part  is  concave 
to  fit  the  semicircular  projections  J  from  the  body  of the  clamp. 

Wlicn  work  is  held,  the  rear  screw  of  the  clamp  is 
in  compression  while  the  front  one  is  in  tension.  This 
gives  us  an  excuse  for  further  improvement  in  the  clam]i. 
The  screws  should  therefore  be  made  to  withstand  both 

these  conditions  and  to  have  the  added  advantage  of  not 
becoming  dislocated  when  the  clamp  is  not  in  use. 

The  screw  A  shows  a  design  that  will  be  satisfactor}-. 
The  part  C  is  threaded.  The  shoulder  D  takes  the 
thrust  if  the  screw  is  used  (as  a  compression  screw)  at 
the  back  end  of  the  clamp.  The  part  E  passes  through 
the  swivel  G  and  the  washer  //.  The  part  P  is  a  snug 
fit  for  the  knurled  head,  which  seats  on  the  shoulder  K 
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next  to  E.  The  head  I  is  pinned  on  after  assomWinjj, 
and  the  end  of  F  may  be  riveted  over  to  take  the  pull 
when  the  screw  is  located  at  the  front  of  the  clamp  and 
is  under  tension.  It  would  be  quite  possible  to  go  on 
improving  this  clamp,  but  what  is  the  use?  No  one 
would  make  a  pair.  E.  A.  Dixie. 

New  York  City. 

Ps5^clh©E®^icsil  FroBSeinm 
WTiy  does  the  alert  and  resourceful  American  mechanic 

of  average  intelligence,  employed  by  manufacturing  cor- 
porations, view  the  suggestion  box  or  suggestion  system 

with  distrust,  disdain  or  open  hostility?  Why  is  this 
attitude  of  suspicion  or  antagonism  less  apparent  in  some 
shops  than  in  others?  How  can  helpful  cooperation  be 
engendered  within  a  manufacturing  organization,  so  that 
the  accumulated  knowledge  and  experience  as  well  as  the 

intelligence  of  its  employees  may  contribute  to  the  suc- 
cess of  the  company  and  the  welfare  of  all  who  are  con- 

nected with  it?  These  and  similar  questions  are  being 
asked  and  discussed  by  many  manufacturers  who  have 
instituted  the  suggestion  system  and  have  failed  to  realize 

the  expected  results.  The  problem  involved  in  this  sit- 
uation is  evidently  psychological. 

For  purposes  of  illustration  let  us  suppose  that  a  man 
is  driving  through  a  region  in  which  he  is  unknown  and 
is  so  unfortunate  as  to  break  a  wheel  or  some  other  vital 

part  of  his  vehicle.  Very  soon  he  will  be  surrounded  by 
sympathetic  strangers,  each  anxious  to  help  him  out  of 
his  difficulty,  although  they  have  no  selfish  interest 
in  the  matter  and  no  previous  knowledge  of  his  affairs. 
Suggestions  are  freely  offered  and  discussed,  without  any 
thought  of  personal  reward  or  profit,  and  the  best  plan  for 
action  is  determined.  Then  these  men,  at  considerable 

personal  inconvenience,  will  assist  in  putting  into  exe- 
cution the  plan  adopted  and  will  be  amply  repaid  by  the 

satisfaction  of  seeing  the  stranger  again  started  on  his 

Journey.  Such  helpful  cooperation  arises  from  the  al- 
most universal  desire  to  be  of  service  to  any  fellow  human 

being  who  needs  aid. 
How  very  different  may  be  the  attitude  of  these  same 

intelligent  and  resourceful  men  toward  the  corporation 
by  which  they  are  employed.  On  account  of  their  close 
association  with  the  actual  operations  performed  in  the 
shop  they  naturally  see  opportunities  for  improvements 
or  ways  and  means  for  overcoming  known  difficulties  that 
may  be  entirely  overlooked  by  those  whose  attention  is 

largely  occupied  by  matters  of  administration  and  super- 
vision. One  might  suppose  that  those  who  were  so  ready 

to  help  the  stranger  would  be  not  only  willing  but  anxious 
to  impart  useful  suggestions  to  their  employers.  In  this 
case  their  natural  desire  to  be  helpful  would  be  augmented 
by  their  interest  in  the  welfare  of  the  corporation,  the 
desire  for  advancement  and  increased  wage,  as  well  as  the 
greater  prosperity  of  the  community  that  should  always 
follow  an  increased  earning  capacity  of  its  manufacturing 
organizations. 

The  reason  for  this  difference  in  attitude  is  not  dif- 
iicult  to  find.  The  man  with  the  broken  wheel  was  an 

individual,  and  his  need  for  help  was  recognized  as  an 
individual  need.  The  likeness  between  a  corporation  and 
an  individual  usually  is  recognized  only  as  an  abstract 
truth  of  merely  legal  interest,  if  indeed  it  is  recognized 

at  all.  Unfortunately,  to  many  an  employee  the  corpora- 
tion for  which  lie  works  is  a  mysterious  gigantic  thing, 

without  actual  personality,  whose  interests  are  wholly 
antagonistic  to  his  own.  An  oft-repeated  and  misleading 
statement  is  to  the  effect  that  a  corporation  has  no  soul. 

The  real  "soul"  of  a  corporation  is  a  composite  to  which 
all  within  the  organization  contribute  a  greater  or  less 
portion,  depending  on  the  influence  they  exert  on  its 
affairs. 

Let  us,  for  a  moment,  consider  the  case  of  the  small 

shop  owned  and  operated  by  one  man.  Here  the  employer 
is  an  individual,  and  his  needs  are  recognized  as  the  needs 
of  an  individual.  He  comes  into  personal  touch  with 
his  men,  each  of  whom  feels  a  personal  interest  in  the 

owner's  success.  If  the  personality  of  the  employer  is  such 
as  to  merit  the  esteem  of  the  men,  they  will  be  eager  to 
give  him  the  benefit  of  any  knowledge  they  may  have  that 
will  be  to  his  profit.  In  so  doing  they  will  win  the 
esteem  of  the  employer  and,  under  proper  management, 
will  benefit  financially  as  the  increased  success  of  the  busi- 

ness enables  the  individual  employer  to  meet  better  the 
needs  of  the  individual  employee.  In  such  cases  direct 
payment  or  reward  for  a  helpful  suggestion  is  seldom 

made  or  expected.  The  "old  man"  is  relied  upon  to  do the  fair  thing. 

In  the  case  of  a  corporation,  not  recognizing  the  at- 
tributes of  an  individual  in  his  employer,  how  is  the 

workman  to  experience  the  same  desire  to  help  that  he 
felt  toward  the  stranger  with  the  broken  wheel  or  toward 
the  individual  shop  owner?  An  appeal  to  his  selfish  in- 

terest by  a  system  of  fixed  prizes  for  suggestion  does  not 
usually  excite  the  cupidity  of  the  average  intelligent 
American  workman.  In  an  article  in  the  American  Ma- 

chinist a  few  months  ago  an  instance  was  cited  in  which 
a  certain  suggestion,  backed  by  the  enterprise,  capital, 
knowledge  and  facilities  of  a  certain  corporation,  resulted 
in  a  net  profit  of  $6,700  in  a  year.  The  company  pre- 

sented the  suggester  with  a  handsome  gold  watch,  and  it 
is  probable  that  the  resulting  prestige  and  advancement 
on  account  of  his  demonstrated  ability  have  been  of  far 
greater  profit  to  him  than  the  mere  gift  of  appreciation. 
It  is  probable  that  he  feels  much  satisfaction  in  having 
made  this  suggestion  to  the  company.  However,  it  ap- 

pears from  much  published  comment  on  this  instance  that 
many  men  believe  that  it  would  have  been  better  if  he 
had  not  made  this  suggestion  and  that  the  action  of  the 
company  in  presenting  the  gold  watch  was  niggardly  in 
the  extreme.  The  writer  believes  that  if  the  gift  had 
come  from  some  individual  friend  to  whom  a  helpful 

suggestion  had  been  made,  it  would  have  been  consid- 
ered as  an  unusually  appreciative  and  friendly  action. 

jMost  suggestions  that  are  of  value  to  a  manufacturer 
apply  only  to  specific  cases  and  are  of  no  interest  to 
others.  For  instance,  a  slight  change  in  the  spacing  of 
machines  or  in  the  sequence  of  operations  may  result 
in  saving  a  large  percentage  of  the  manufacturing  cost  of 
a  given  article,  but  such  changes  would  be  of  no  interest 
to  the  general  public  and  could  be  of  no  possible  value 
to  the  suggester  unless  imparted  to  his  employer.  Why, 

then,  should  the  workman  decline  to  make  such  sugges- 
tions ? 

Many  workmen,  apparently,  are  unwilling  to  come  for- 
ward with  suggestions  on  account  of  fear  that  they  may 

"get  in  wrong"  with  their  foreman.  This  fear  is  reflected 
to  some  extent  in  the  anonymous  suggestion,  although  the 
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unsigned  suggestion  is  usually  a  criticism  that  the  author 

apparently  thinks  the  nianagonient  might  resent.  Occa- 
sionally, we  meet  a  foreman  who  thinks  he  should  have 

a  monopoly  on  brain  power  in  his  department,  but  for- 
tunately, such  cases  are  exceptions.  The  foreman  by  con- 

siderate treatment  and  friendly  action  can  do  much  to 
encourage  helpful  suggestions  from  his  men. 

The  writer  believes  that,  when  the  suggestion  system 

fails,  it  usually  shows  a  lack  of  close  personal  relations 

between  employer  and  employee,  a  lack  of  mutual  con- 
fidence between  man  and  man,  or  a  lack  or  repression  of 

ihat  most  altruistic  human  desire  to  be  of  service  to  one's 
fellowmen,  whether  those  men  are  operating  individually 

or  are  joined  together  for  a  common  purpose  under  a  cor- 
porate charter.  Fred  B.  Corey. 

Barberton,  Ohio. 
8 

for  a  F©satloira 

In  the  opinion  of  many  the  letter  quoted  by  Mr.  Hola- 

day  on  page  604  was  not  answered  because  the  first  im- 
pression a  reader  would  gather,  before  flinging  it  in  the 

waste-basket,  is  that  the  dispatcher  is  a  jack  of  all  trades 
and  master  of  none. 

A  more  observing  reader  also  will  doubt  many  of  the 

statements,  as  one  may  expect  a  writer  of  worth-while 
articles  to  be  able  to  state  his  thoughts  properly,  to  use 
correct  English  and  abstain  from  unnecessary  repetitions. 

A  letter  of  application  should  at  least  be  polite;  its  state- 
ments should  be  definite  and  to  the  point,  unmarred  by 

commonplace  remarks.  There  should  be  a  punch  to  such 
a  letter. 

The  letter  of  the  all-round  excellent  mechanic-inventor- 

author  lacks  every  one  of  the  essential  requirements. 

Its  "Mr.  Manufacturer"  sounds  like  "Say,  Bill,"  of 
the  passing  butcher  boy  on  a  bicycle,  asking  the  road. 

The  profuse  use  of  the  hateful  capital  "I"  reminds  one 
of  the  youth  just  graduated  from  a  manual-training 
course,  who  through  lack  of  worldly  wisdom,  thinks  his 
achievements  unique.  Proclaiming  oneself  a  first  class 
mechanical  executive  is  ridiculous. 

The  allusion  to  patents  should  be  contained  in  one 

short  sentence,  not  two,  and  there  is  a  doubling-up  on  the 
statement  concerning  magazine  writing  and  minor  points. 

Moreover,  who  contributes  "labor-saving  devices"  to  me- 
chanical magazines? 

What  surprises  me  most  is  that  three,  out  of  two  hun- 
dred people  addressed,  answered  this  peculiar  communica- 

tion. It  gives  me  occasion  to  revise  my  views  on 
American  manufacturers;  they  are  polite,  after  all. 

Brooklyn,  N.  Y.  Jan  Spaander. 

Desa^Ea  of  Crossfees 
for  I„atlhies 

^cre^^s 

M.  H.  Ferguson  suggests  on  page  646  that  the  threads 
on  crossfeed  screws  for  lathes  be  turned  down  to  the  root 

of  the  thread  on  the  end  next  the  operator  for  a  distance 
equal  to  the  length  of  the  nut,  in  order  that  breakage  of 
parts  may  not  occur  in  case  the  feed  is  allowed  to  remain 
in  too  long,  the  idea  being  that  the  nut  will  run  off  the 
threaded  portion  of  the  screws  before  the  nut  jams  against 
the  carriage. 

The  suggestion  will  probably  not  be  favored  by  many 
lathe  builders  or  users,  for  the  reason  that  it  is  bad  prac- 

tice to  run  a  nut  and  screw  apart  under  load.  A  section 
of  the  thread  on  either  nut  or  screw  will  be  injured  each 
time  it  is  done,  and  in  a  short  time  the  threads  on  both 
screw  and  nut  would  be  ruined. 

There  probably  is  no  more  need  for  such  provision  than 
there  is  for  safeguarding  against  the  operator  neglecting 
his  feeds  in  all  other  directions,  any  of  which  may  result 
in  injury  to  work  or  machine  if  thrown  in  and  allowed 
to  run  to  their  limit  of  action.  H.  R.  Gilliam. 

Zanesville,  Ohio. 

Mettlhods  of  TlhreacdHiag? 

Referring  to  Mr.  Smart's  article  on  threading  speeds, 
Vol.  44,  page  915,  allow  me  to  point  out  the  impractica- 

bility of  his  theory.  I  made  a  formula  for  determining 

what  I  thought  would  make  an  ideal  threading-speed 
table,  on  a  basis  of  the  removal  of  0.5  cu.in.  of  stock  per 
minute.  However,  after  calculating  such  examples  as 

i/s  in.  X  40  U.  S.  and  21/2  in.  X  4  U.  S.,  I  obtained  the 
following  results:  l/g-in.  was  running  at  237  ft.  per  min., 
and  the  214-in.  at  8  ft.  per  min.  There  is  not  a  die  in 
the  world  that  could  be  operated  at  such  a  speed  as  7,283 

r.p.m.  on  %-in.  diameter.  On  the  other  hand,  we  find 
that  the  larger  pitches  and  diameters  are  entirely  too  slow. 

The  consequence  is  that  it  would  be  necessary  to  make 
a  change  in  the  amount  of  stock  removed  per  minute 

according  to  pitch  and  diameter,  thereby  making  it  impos- 
sible to  establish  any  form  of  practical  table  from  this 

basis.  Cecil  K.  Perkins. 
Beaver  Falls,  Penn. 

Cuttiiag  U.SoS.  Tliireadls 
One  method  of  cutting  a  very  good,  everyday  U.S.S. 

thread,  which  I  have  not  as  yet  seen  described,  is  as 
follows.  Turn  the  piece  to  size,  plus  one-eighth  of  the 
pitch.  Take  cut  after  cut  until  the  tops  of  the  threads 
are  just  sharp,  like  a  V-thread.  Then,  if  the  thread  is 
a  short  one  and  the  pitch  %  in.  or  less,  the  sharp  edges 

can  be  easily  filed  down  to  size  or,  better,  a  good  thou- 
sandth under  size.  A  long  thread  or  one  of  coarser  pitch 

can  be  more  profitably  turned  to  size. 
The  advantage  of  cutting  a  thread  in  this  way  is  that 

the  thread  itself  is  the  depth  gage,  and  all  threads  may 
be  cut  fairly  true  for  root  diameter.  This  idea  is  of 
more  value  in  the  jobbing  tiian  in  the  modern  manu- 

facturing shop,  where  thread  "mikes"  are  available  and 
the  lathe  screws  are  equipped  with  the  usual  form  of  grad- 

uated dials.  J.  B.  Murphy. 
Plainfield,  N.  J. 

Q^estiosi^s  of  Latl&e  Design 

Replying  to  J.  H.  Davis'  query  on  page  692 :  A  man 
always  uses  his  right  hand  in  testing  work  in  the  lathe — 
and  also  traverses  by  hand  while  making  a  test  with 
calipers  or  gages.  For  these  reasons  the  handwheel  is 
placed  at  the  left.  W.  E.  Hammer. 

Connellsville,  Penn. 



November  30.  lliHi AMERICAN     MACHINIST 963 

;^i4oris\ls 
iiiiiiiiiuiiiiiiiiiiiiiiiiiiiMniiimmiiiiiiiiiinnniiii^ 

B^ildlEag  Disease 
Amid  the  ups  and  downs  of  the  business  of  biiilding 

machine  tools  may  be  traced  a  condition  that  is  not  in- 

aptly described  as  "malnutrition."  At  no  time  has  the 
industry  as  a  whole  possessed  a  sufficient  amount  of 

capital  to  permit  carrying  it  along  in  the  best  way  pos- 
sible. As  a  business  policy,  every  builder  will  agree 

upon  the  advisaliility  of  stocking  up  heavily  with  machine 
tools  during  periods  of  slackness  in  demand.  But  very 
few  have  ever  followed  this  course.  There  are  some 

.striking  exceptions,  where  success  has  clearly  demon- 
strated the  wisdom  of  building  for  stock.  The  great 

reason  why  it  has  not  been  done  generally  is  a  lack  of 
money. 

But  this  condition  of  malnutrition  due  to  a  lack  of 

capital  seems  about  to  be  cured.  American  machine- 
tool  builders  have  made  money  during  the  past  two  years. 
There  is  reason  to  believe  that  they  will  continue  to  do 
so  for  some  considerable  time  to  come.  Thus,  when  the 
next  spell  of  hard  times  spreads  over  this  country,  they 
should  be  in  the  happy  condition  of  having  available 

funds  to  be  put  into  machinery  for  stock.  The  experi- 
ence of  the  past  shows  that  machine  tools  are  as  stable 

in  value  as  any  of  our  great  staples  of  commerce.  There 
is  a  place  for  every  type  and  grade  of  machine  tool  built, 

and  the  possibility  of  revolutionary  discoveries  in  ma- 
chine-shop practice  is  exceedingly  remote.  Not  only  does 

the  policy  of  stocking  promise  rich  profit  returns,  but 
it  also  has  the  strong  advantage  of  holding  together  a 
manufacturing  organization  in  readiness  for  the  boom 
times  that  must  finally  follow  every  period  of  business 
depression. 

The  prospects  for  permanent  improvement  in  the  ma- 
chine-tool building  industry  as  regards  this  feature  of 

capital  are  exceedingly  bright.  But  there  is  one  great 
responsibility,  the  conserving  of  the  present  income  and 
so  administering  it  that  it  will  be  available  for  use  un- 

der other  business  conditions.  Now  is  the  time  to  build 

up  a  surplus — not  to  pay  extraordinary  dividends. 

Report   of  Msidhisae^G^ini   Board 
Twenty-six  days  after  the  Secretary  of  War  appointed  a 

mixed  board  to  consider  the  subject  of  the  character  and 
quantity  of  machine  guns  to  be  supplied  for  our  military 
service  the  board  submitted  its  findings  to  the  War  De- 

partment. Congratulations  are  in  order  for  diligence  and 
speed. 

The  recommendations  are  intended  to  guide  the  ex- 
penditure of  about  $10,000,000  ai)propriated  by  Con- 

gress for  the  purchase  of  machine  guns  (or  machine  rifles) 
during  the  present  fiscal  year.  The  board  also  recom- 

mends that  it  be  continued  so  that  it  can  conduct  further 

tests.  These  are  .scheduled  to  begin  on  May  1,  1917,  at 
the  arsenal,  Springfield,  Mass.  The  investigation  will 
include  ballistic,  endurance  and  airplane  tests.     All  in- 

ventors and  manufacturers  of  automatic  machine  rifles 

are  to  be  invited  to  enter  their  guns  in  competition. 

With  respect  to  the  needs  of  the  army,  the  board  re- 

ported as  follows:  "That  a  total  of  8,015  heavy-type  and 
9,268  light-type  machine  rifles  will  be  required  for  the 
army  and  National  Guard,  authorized  under  the  National 
Defense  Act  approved  June  3,  1916,  and  recommends 

that  the  appropriation  for  the  required  supply  of  ma- 
chine rifles  be  obtained  in  four  years,  in  order  that  the 

rifles  be  available  when  the  yearly  increments  are  rai.sed." 
Immediate  needs  are  to  be  met  by  the  procurement  of 
4,600  Vickers  machine  rifles. 

General  interest  in  these  important  findings  is  over- 
shadowed by  curiosity  as  to  which  type  of  gun  has  been 

approved.  On  this  point  the  board  makes  a  specific 
recommendation  based  upon  a  careful  study  of  tests  made 
by  army  officers.  At  the  outset,  machine  guns  (or  ma- 

chine rifles)  are  classified  into  two  types:  Light  type — 
comparatively  light  weight,  highly  portable,  without  tri- 

pod mount,  air  cooled,  fed  from  a  magazine ;  heavy  type — 
relatively  heavy,  with  substantial  tripod  mount,  suffi- 

ciently cooled  for  continuous  fire,  fed  from  a  belt. 

The  report  enumerates  the  special  advantages  and  pecu- 
liar functions  of  each  type  of  rifle  and  then  briefly  defines 

the  respective  spheres  of  usefulness  as : 

"There  is  known  to  the  board  at  the  present  time  no 
rifle,  other  than  that  cooled  by  water,  which  an.swers  the 
requirements  of  the  heavy  type.  The  greater  weight  and 
strength  and  the  reduction  of  heat  with  water  give  to  the 
heavy  type  of  machine  rifles  a  reliability  of  functions  and 
endurance  which  probably  could  never  be  attained  by  the 
lighter  air-cooled  type. 

"On  the  other  hand,  the  light  rifles  enable  us  to  efl'ect 
a  greater  economy  of  infantry  in  the  attack.  A  captured 
position  can  be  quickly  consolidated  and  can  be  held  by  a 
comparatively  small  number  of  men  armed  with  light 
machine  rifles.  After  a  successful  assault  the  bulk  of 

the  infantry  can  be  quickly  withdrawn  to  escape  the  de- 

structive effect  of  the  enemy's  artillery  fire  with  measured 

ranges." 
The  findings  then  go  on  to  express  the  opinion  that 

the  equipment  of  the  troops  of  the  mobile  army  should 
include  machine  rifles  in  the  proportion  of  two  of  the 
light  to  one  of  the  heavy  type.    The  report  then  says: 

"The  board  finds  that  the  tests  heretofore  made  show 
that  the  Vickers  machine  rifle  fulfills  in  a  high  degree  the 
requirements  of  the  military  .service  for  a  machine  rifle 
of  the  heavy  type.  The  board  is  not  able  at  this  time  to 
recommend  a  machine  rifle  that  will  fulfill  the  require- 

ments of  the  military  service  for  a  machine  rifle  of  the 
light  type,  but  expects  the  results  of  the  tests,  hereafter 
recommended  to  be  conducted  by  it,  will  enable  such 

recommendations  to  be  made." 
That  is,  the  board  definitely  places  its  stamp  of  ap- 

proval upon  the  Vickers  machine  gun  as  the  heavy-type 
arm  for  the  ITnitcd  States  Army  and  recommends  that 
several  thousand  be  purchased.    With  regard  to  the  light 
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type,  it  is  unable  to  make  a  definite  recommendation. 
But  if  a  limited  number  are  wanted  immediately  and 
nmst  be  taken  from  tho.se  makes  that  do  not  use  United 

States  caliber  0.30  ammunition,  the  board  recommends 
the  procurement  of  such  guns  from  some  one  of  the  three 

following — Lewis,  Vickers,  Colt.  If  there  is  no  advant- 
age in  time  of  delivery,  preference  shall  be  given  in  the 

oi'der  named.  This  places  the  Lewis  gun  in  a  preferen- 
tial position  for  the  light  type  of  ann  to  meet  emergency 

requirements. 

The  report  seems  to  dispose  of  the  so-called  machine- 
gun  controversy.  The  guns  are  classified  into  types,  a 
definite  recommendation  is  made  in  the  heavy-type  class, 
and  the  way  is  opened  for  further  and  probably  final  tests 
of  the  light  tj'pes.  Meanwhile,  all  other  things  being 
equal,  the  Lewis  machine  gun,  around  which  the  discus- 

sion has  centered,  is  recommended  as  the  preferred  light 
type  in  case  a  limited  number  of  guns  are  wanted  in  a 
hurry. 

In  the  last  analysis  the  American  people  are  interested 
in  getting  the  best  guns  for  their  needs.  The  findings  of 
the  board  indicate  that  it  has  worked  earnestly  for  this 
result. 

It  is  being  said  that  "the  way  of  a  manufacturer  is 
hard,"  and  indeed,  if  it  is  not  hard,  it  is  complex.  Truly, 
the  simple  days  have  gone,  never  to  return.  The  vanish- 

ing of  apprenticeship  and  of  the  relationship  between 
master  and  learner  is  but  one  proof  of  the  change. 

Not  so  many  years  ago  the  machine  builder  who  looked 

after  his  order-book,  his  payroll  and  his  bank  balance  did 
about  all  that  was  necessary  as  regards  keeping  track  of 
written  records.  Today  he  has  all  of  these  and  many 
more,  and  the  additions  are  far  more  complicated  than  the 
originals. 

Not  only  does  he  now  have  his  order-book,  but  he  has 
a  maze  of  other  records  connected  with  sales.  There  are 

tlie  list  of  customers,  the  file  of  possible  buyers,  the  rec- 
ords of  dealers  and  agents,  the  accumulation  of  catalogs, 

circulars  and  form  letters,  and  indeed  all  the  parapher- 
nalia that  goes  with  an  uptodate,  highly  organized  sales 

force. 

The  former  payroll,  which  was  figured  on  either  a 
daywork  or  a  straight  piecework  basis,  still  remains,  but 
with  so  many  modifications  and  additions  that  in  its 
simple  form  it  would  hardly  be  recognized.  Jlany  a  shop 
now  has  a  premium  or  bonus  system,  which  may  be 
worked  out  in  any  one  of  many  ways  and  applied  in  any 
one  of  numberless  fashions.  And  behind  tlie  premium  or 
bonus  rates  are  the  time-study  and  rate-setting  depart- 

ments with  numerous  employees  and  a  vast  accumulation 
of  statistics.  Truly,  the  making  up  of  the  payroll  is  a 
complex  operation  today ! 

In  the  old  days  overhead  expens^e  was  unknown.  This 
ignorance  was  truly  bliss  compared  with  the  discussions 
and  differences  of  opinion  that  have  divided  men  into 
various  camps  on  the  questions  of  how  to  determine  and 
how  to  apportion  shop  burden.  If  the  manufacturer  of 

twenty-five  years  ago  added  anything  to  his  eo.sts  to  cover 
his  indirect  expenses,  it  was  probably  done  by  the  simple 
expedient  of  an  hourly  rate  added  for  every  hour  of  direct 
labor.  This  was  usually  some  rather  trifling  amount,  as 
a  charge  of  fifteen  or  twenty  cents  per  hour.    How  differ- 

ent this  is  from  tlie  method  of  apportioning  by  machine- 
hour  rates ! 

Another  group  of  complexities  hinge  around  the  obey- 
ing of  state  laws  in  regard  to  factory  conditions,  safe- 

guarding machines  and  accident  compensation.  The.<c 
laws  are  the  product  of  only  the  last  few  years.  How 
much  the  earlier  manufacturer  escaped  in  this  direction  I 

Hand  in  hand  with  this  multiplication  of  duties  and 

responsibilities  has  gone  a  complication  of  product.  Ma- 
chines of  today  are  vastly  more  complex  than  they  were 

even  ten  years  ago.  The  drift  has  been  toward  greater 
automaticity,  and  this  in  turn  has  meant  more  machine 
function.?,  more  mechanism  to  care  for  them  and  a  higher 
degree  of  human  skill  to  develop,  build  and  operate  them 
with  success. 

A  bit  of  looking  backward  shows  us  this  increase  in  the 
complexity  of  manufacturing  as  an  almost  staggering 
total.  Yet  no  one,  if  he  could,  would  return  to  the  old 

conditions.  Each  worth-while  thing  accomplished  has 
been  a  step  forward  in  the  subduing  of  natural  forces 
and  the  application  of  natural  resources  to  the  good  of 
mankind.  The  highly  developed  machine-made  product 
that  brings  comfort  or  well-being  to  us  all  would  never 
have  been  produced  except  for  the  overcoming  of  difficul- 

ties on  the  part  of  the  machinery  builder.  These  he  has 
met  and  mastered,  even  although  it  has  been  at  the  ex- 

pense of  introducing  complexity  after  complexity  into  his 
own  business.  So  the  reward  for  the  increased  difficulties 

of  manufacture  comes  through  a  better  product  and 
finally  the  better  .service  of  mankind. 

TSae  Mac&iBffae-Tool  Flatforsia 

A  platform  is  something  upon  which  somebody  or  some- 
thing stands.  It  is  supposed  to  be  firm,  steady  and  endur- 
ing. In  kinds,  platforms  range  from  tho.se  of  our  politi- 

cal parties  to  the  gun  decks  of  our  battleships.  And 

"machine-tool  platform,"  when  used  in  the  sen.<e  intended 
by  the  title  of  these  comments,  is  none  other  than  the 
shop  floor,  or  machine  deck,  of  the  shop  building. 

But  how  often  is  the  shop  floor  really  considered  from 
the  viewpoint  that  it  is  primarily  intended  as  a  support 
for  machines?  The  architect  looks  upon  it  as  a  part  of 
the  structure  he  is  designing,  and  figures  that  it  must 
hold  up  so  many  pounds  per  square  foot;  the  equipment 
engineer  looks  it  over  to  see  how  much  difficulty  he  is 
going  to  have  in  attaching  machines:  someone,  perhaps, 
wonders  if  it  is  in  and  whether  it  will  keep  in  a  sanitary 

condition ;  while  the  production  superintendent  asks,  "Is 
this  floor  suitable  for  supporting  high-speed  machines 

when  run  to  capacity?" 
The  importance  of  this  question  is  shown  by  a  recent 

experience  in  a  machine-tool  building  shop.  A  new 
building  had  been  erected.  A  group  of  gear  cutters  was 
moved  from  an  older  mill-construction  building  to  a  new 
one  which  had  heavy  concrete  floors.  The  production 
from  the  machines  increased  some  20  per  cent.  A 
little  investigation  showed  that  they  were  running  faster 
than  before,  and  this  factor  alone  had  brought  up  the 
output.  This  increase  in  speed  was  made  possible  by  the 
rigidity  of  the  new  concrete  floor. 

If  such  an  increase  in  production  from  machines  is  madi' 
possible  simply  by  a  change  in  the  type  of  floor,  it  i> 
clearly  necessary  to  study  shop  floors  from  the  standpoint 
of  their  use  as  a  machine  platform. 
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The  type  of  automatic  grinder  sliown  was  designed  to 
be  especially  adapted  for  grinding  and  finishing  dies, 

punches,  gages  and  work  of  a  similar  nature.  The  ma- 
chine is  a  late  product  of  the  American  Machine  Tool 

Co.,  Hackettstown,  N.  J. 
The  box  construction  incloses  all  belts.  All  slides  and 

working  surfaces  are  provided  with  covers  to  protect 
them  from  dirt  and  grit. 

The  wheel  adjustment  is  by  means  of  a  screw  located 

between  the  housings  and  actuated  by  a  handwheel  grad- 

■
^
 

AUTOMATIC  SURFACE  GRINDER 

Capacity,  with  7-in.  wheel,  18  in.  long,  6  in.  wide,  9  In. 
hiph;  table.  46  in.  long,  8  in.  wide;  countershaft  tight  and  loose 
pulleys,  8-in.  diameter,  3V4-in.  face;  drive  pulley,  16-in.  diam- 

eter, 214-in.  face;  speed,  450  r.p.m,;  floor  space  at  right  angles 
to  spindle,  65  in.;  parallel  to  spindle,   30  In.;  weight,   1,490  lb. 

uated  to  0.0002.5  in.  The  screw  is  operated  by  a  pair 

of  spiral  gears  designed  to  give  a  smooth  and  easy  move- 
ment. Both  screw  and  gears  are  protected  from  dust 

and  dirt. 

The  spindle  housing  is  locked  in  position  by  a  lever- 
actuated  cam  that  is  positive  and  rapid.  The  spindle  is 

hardened,  ground  and  lapped  and  runs  in  tapered  split- 
type  phosphor-bronze  bearings  provided  with  adjustments 
for  taking  up  lost  motion  in  any  direction.  The  spindle 
has  a  tapered  end  to  receive  wheel  flanges. 

The  belting  arrangement  to  the  spindle  is  simple,  work- 
ing on  the  double-loop  prin(;iple,  providing  more  belt 

lap  to  the  pulley,  the  length  of  belt  always  remaining 
the  same.  The  mechanism  box,  cast  in  one  piece,  is 
bolted  to  the  main  frame  and  can  be  easily  removed 
for  repairs  and  adjustments.  In  and  on  this  box  the 
entire  mechanism   for  the  various  feeds  is  located.     All 

running  shafts  in  tliis  box  have  phosphor-bronze  bear- 
ings, lubricated  from  the  outside.  Spur  gears  only  are 

used. 
The  travel  of  the  table  is  automatic  and  is  controlled 

by  adjustable  dogs  operating  against  a  reversing  lever. 
This  lever  can  be  turned  down  and  the  table  moved  be- 

yond the  reversing  point  without  changing  dogs.  The 
traverse  movement  of  the  saddle  is  automatic,  feeding  at 
each  reversal  of  the  platen  and  in  either  direction.  An 
adjustable  automatic  stop  is  provided  which  throws  out 
this  feed  at  any  desired  point.  The  traverse  feed  is 
from  0  to  %  in.  at  each  reversal  of  the  platen. 

By  throwing  out  the  automatic  traverse-feed  mechan- 
ism, work  requiring  side  grinding  can  be  ground  to  0.001 

in.  by  means  of  a  graduated  handwheel.  The  clutch- 
actuating  device  in  the  gear  box,  is  always  thrown  regard- 

less of  speed  momentum,  working  on  the  break-back 

principle. 

Himg. 

The  illustration  shows  a  drilling  brace,  commonly 

called  an  "old  man,"  manufactured  by  the  Adjusta- 
ble Drill  Brace  Co.,  100  High  St.,  Boston,  Mass.  The 

post  is  secured  to  the  base  by  an  angle  plate  which  per- 
mits the  post  to  be  adjusted  to  any  angle.  Teeth  are 

provided  on  the  angle  plate  and  the  post  clamp  to  pre- 
vent the  adjustment  when  once  set  being  changed  by  the 

ADJUSTABLE   DRILLING    BRACE 
Dimensions   of   post   on   No.    1,    1%    Iri.   in    diameter,   24    In. 

long;  No.   2,   IV2   in.  in  diameter,   24   in.  long;  No.   3,  2^   in.   In 
diameter,  28  in.  long;  weights,  22,  35  and  55  lb. 

drilling  pressure.  The  arm  is  clamped  to  the  post  in  a 
similar  manner  and  can  also  be  swung  through  a  large 
arc  and  securely  fastened  when  set  to  the  desired  angle. 

This  drilling  brace  is  built  in  three  sizes.  Binder 
handles  are  provided  at  all  clamping  points,  thus  dispens- 

ing with  the  use  of  wrenches.  The  posts  are  of  steel  tub- 
ing with  a  wall  thickness  of  Vi  in.  The  device  is  readily 

dismantled  and  can  be  packed  in  a  small  space. 
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Vetftical  TeippaBa^  Os°nimdl©r 
In  the  design  of  the  machine  shown  the  aim  was  to 

provide  a  cutting  speed  that  coukl  be  varied  without  af- 
fecting the  time  per  operation;  that  is,  have  the  reverse 

compensate  for  the  slow  cutting  speed.  By  a  direct 
connection  between  the  motor  and  spindle  and  l)y  the  use 
of  ball  bearings  it  is  possible  to  run  the  machine  on  a 
lighting-service  wire  without  undue  disturbances. 

The  spindle  is  made  from  high-carbon  steel,  turned 
and  ground,  and  is  mounted  in  ball  bearings.     The  in- 

VERTICAL  TAPPING  MACHINE 

Capacity,  standard  tap  in  cast  iron,  ,',  to  Vi  in.;  in  steel, 
tV  to  tV  in.;  deptli,  up  to  1%  in.;  distance  from  spindle  center 
to  slide,  4  in.;  diameter  of  spindle,  %  in.;  size  of  table,  7  in.; 
vertical  adjustment  of  table,  3  in.;  motor,  |  hp.,  1,750  r.p.m.; 
net  weight,   115  lb. 

ner  ball  rac'e,  in  which  the  spindle  moves  endwise,  has 
been  increased  in  length  by  forcing  into  it  a  sleeve  li/^ 
in.  long.  This  sleeve  is  made  from  high-carbon  steel. 
Owing  to  the  spherically  faced  disk  on  which  the  spindle 
frictions  operate,  the  slipping  tendency  is  reduced. 

The  face  of  the  friction  driving  disk  is  spherical  and 
is  mounted  direct  on  the  armature  shaft  of  the  motor, 
thus  eliminating  intermediary  transmission  de.ices. 

A  spring,  at  the  upper  end,  can  be  adjusted  so  as  to 
balance  the  weight  of  the  spindle.  This  spring  is  in- 

closed. The  motor  bracket  has  two  brackets  fitting  any 
of  the  standard  motors. 

The  work  table  has  a  movement  on  two  way  rods.  An 
adjustment  of  3  in.  is  provided  for  the  way  rods  and 
table,  giving  ample  space  between  chuck  and  table,  where 

fixture  and  lugs  are  employed.  A  spring,  under  the  ta- 
ble, can  be  adjusted  so  as  to  balance  out  the  weight, 

making  the  movement  to  and  from  the  tap  sensitive  for 
the  use  of  small  taps.  A  foot  treadle  is  provided  for 

operating  the  table. The  column  or  body,  which  supports  the  table  proper, 
is  hollow  and  of  large  diameter.  This  chamber  can  be 
filled  with  oil,  so  that  when  tapping  work  where  the  tap 

can  go  through,  it  will  dip  into  the  oil.  As  the  cham- 
ber becomes  filled  with  chips,  the  oil  level  is  maintained 

until  exhausted  or  displaced  by  chips.  These  can  be  re- 
moved by  taking  out  a  plug  at  the  bottom  of  the  chamber. 

The  motor  is  pivoted  in  the  frame  of  the  machine  on 
the  center  of  the  spherical  face  of  the  friction  disk 
mounted  on  the  armature  shaft.  By  tilting  the  motor 
various  cutting  and  return  speeds  can  be  secured.  It 

is  evident  that  if  the  speed  is  reduced  in  either  direc- 
tion, it  will  be  increased  in  the  opposite.  Unless  other- 
wise ordered,  the  machine  is  equipped  with  a  two-jaw 

positive-drive  type  chuck. 
This  machine  is  a  recent  product  of  the  Anderson  Die 

Machine  Co.,  Bridgeport,  Conn. 

^. 

The  illustration  shows  a  hand  turret  screw  machine  re- 
cently developed  by  the  D.  &  W.  Machine  Co.,  Inc.,  149 

Broadway,  New  York  City. 
The  head  and  bed  are  cast  integral.  The  back  gears, 

which  are  completely  covered,  are  operated  by  friction 

clutches.  A  geared-friction  head  provides  two  instan- 
taneous speed  changes  for  any  one  of  the  cone. 

The  automatic  and  wire  feed  are  controlled  by  the  same 

lever.  The  cross-slide  is  actuated  by  a  handwheel  and 
screw.     The  hand  longitudinal  feed  provided  is  calcu- 

HAND  TURRET  SCREW  MACHINE 
Automatic  chuck  capacity,  1^.  in.;  diameter  of  hole  in 

spindle,  lU  in-;  thread  on  spindle,  3  in.;  diameter  of  holes  in 
turret,  1%  in.;  center  of  holes  to  top  of  slide,  2{i  in.;  diameter 
across  flats,  S"^  in.;  swing  over  bed,  16  in.;  swing  over  cross- 
slide.  7  in.;  length  that  can  be  turned,  S  in.;  greatest  distance, 
end  of  spindle  to  turret,  21  in.;  largest  diameter  of  driving 
cone.  11  in.;  width  of  belt,  3  in.;  horsepower  required,  approx- 

imately, 2;  floor  space  of  machine,  7  ft.  8  in.  by  2  ft.  7  in.; 
weight,  2,150  lb. 

lated  to  be  especially  useful  for  certain  operations  in 

moving  the  cross-slide  along  the  bed.  The  turret  is  hex- 
agonal, having  six  tool  holes.  The  turret  revolves  auto- 

matically by  the  backward  movement  of  the  slide.  The 
vertical  locking  bolt  is  at  the  front  end  of  the  slide, 

directly  under  the  cutting  tool.  Independent  stops  oper- 
ate automatically  for  each  liole  of  the  turret.  The  turret 

saddle  has  a  taper  base,  so  that  the  tool  holes  in  the  tur- 
ret can  be  brought  to  exact  center. 
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The  illustration  shows  a  mechanism  that  is  employed 
to  operate  the  return  for  the  knockout  of  a  die.  The 
use  of  this  device  is  not  limited  to  this  application.  It 

consists  of  a  helical  spring  arranged  in  a  manner  sim- 

RETURN  MECHANISM 

ilar  to  that  shown  in  the  illustration.  Thus  applied  the 
spring  is  always  in  plain  view  of  tlie  operator,  can  be 
made  much  longer  than  the  springs  generally  used  for 
tliis  purpose  and  is  therefore  less  liable  to  be  overstressed 
and  broken. 

The  device  is  manufactured  by  B.  Menkin,  2141  Honey- 
well Ave.,  New  York. 

The  clutch  here  shown  was  especially  designed  for  high 

speeds.     It  is  of  the  metal-to-metal  type,  having  bronze 

HIGH-SPEED   FRICTION  CLUTCH 

disks  alternating  with  cast  iron.  Tlie  disks  are  lubricated, 
but  do  not  run  in  an  oil  bath.  They  are  fully  inclosed, 
find  all  important  parts  are  machined  all  over,  so  that  the 

clutch  is  balanced.  Engaging  mechanism  is  such  that 
there  is  no  tendency  to  grab  or  drag  when  the  clutch  is 
released. 

The  clutch  is  made  in  loose-pulley  and  cutoff  coupling 
types.  It  is  available  in  sizes  from  5  to  2.5  in.  in  diameter 
of  bronze  disks.  Each  size  has  from  one  to  six  disks, 
according  to  the  capacity  desired.  The  smallest  size  can 
be  run  up  to  3,000  r.p.m.,  and  the  largest  size  up  to  750 
r.p.m.  Powers  transmitted  are  up  to  6.30  hp.  In  sizes 
from  5  to  13  in.  the  clutches  can  be  fitted  directly  on  an 
extended  hub  of  the  pulley,  gear  or  other  member. 

These  clutches  are  intended  for  use  with  alternating- 
current  motors  when  required  to  start  under  load,  also  for 

group  drives  to  high-speed  machinery  and  individual 
drives  to  woodworking  and  other  heavy  high-speed 
machines.  They  are  made  by  the  Moore  &  White  Co., 
Philadelphia,  Penn. 

Wi 

JLaEjinimg  TLJp  "Wadlely  Separated 
ILnmie  sxiradl  CotuiEaiies*  Sliaftsf 

By  George  B.  Faihman 

The  illustration  shows  how  I  lined  up  a  countershaft 

for  a  planer.  The  room  was  L-shaped,  and  it  was  neces- 
sary to  use  the  long,  narrow  part.  The  countershaft  was 

to  be  35  ft.  away  from  the  lineshaft.  Using  a  plumb 
bob  I  drew  a  line  A  on  the  floor  in  line  with  the  line- 
shaft.     I  first  laid  off  6  ft.  at  BD.     Then  with  a  stick 

bT'     d 

HOW    THE    SHAFTS    WERE    LINED    UP 

that  had  two  nails  in  it  8  ft.  apart  I  struck  a  circle 
BC.  With  the  center  D  and  a  similar  tram,  but  10  ft. 

long,  I  then  struck  the  circle  DC.  Connecting  BC  gave 
me  a  line  square  with  the  line  A.  I  then  ran  a  chalk 
line  over  BC  clear  to  the  other  end  of  the  room.  Re- 

peating the  squaring  operation,  I  got  the  line  E  square 
with  BC  and  parallel  to  BD.  It  was  an  easy  matter  to 
plumb  from  this  to  the  ceiling  and  set  the  hangers  for 
the  countershaft. 

WHiere  it  is  desirable  to  level  two  or  more  elements, 
the  work  can  be  accurately  done  with  a. garden  hose  and 

two  gage-glasses.  The  gage-glasses  are  stuck  in  the  ends 
of  the  hose,  and  the  hose  is  filled  with  water  so  that  the 

gage-glasses  are  about  half  fuU. 
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Socket  Wremiclh  witSa  FlesEsfole 

Joiirat By  J.  V.  Hunter 

On  numerous  occasions  there  come  into  the  shop  as- 

sembling jobs  that  involve  the  use  of  large  quantities 

of  fair-sized  bolts,  say  %  or  Ys  in.  The  driving  of  nuts 

on  these  bolts  is  a  somewhat  wearisome  job  when  it  be- 

comes necessary  to  pull  up  an  inch  or  more  of  tight 
thread  on  several  hundred  bolts  a  day. 

To  take  care  of  this  problem  a  powerful  air  motor 

(drill)  has  often  been  used  by  providing  it  with  a  socket 

THE    SOCKET    WRENCH 

wrench  on  the  butt  end  of  which  a  heavy  drill  shank 

has  been  welded  to  insure  the  necessary  fit  to  the  cor- 
responding drill  socket  in  the  air  motor. 

Usually  such  motors  are  quite  heavy  and  require  the 
services  of  two  men  to  handle  them  readily,  unless  they 
can  be  counterweighted  from  some  ceiling  support.  Even 
then  two  men  are  often  advisable,  because  the  pull  on 
the  handles  of  a  big  motor  puts  a  heavy  strain  on  one 
man. 

However,  with  two  men  operating,  the  motor  will  more 
than  double  the  output  of  the  same  men  working  with 
hand  socket  wrenches.  The  motor  can  likewise  be  made 

to  pull  the  nuts  tighter  than  by  hand,  for  when  the 
motor  has  exhausted  its  own  power  it  will  still  hold  the 
nut  as  in  a  ratchet  wrench.  The  operators,  throwing 
their  weight  against  the  long  handles  of  the  motor,  as 

though  using  a  powerful  T-head  socket  ratchet  wrench, 
can  give  the  final  twist  to  the  nut. 

Recently  we  had  occasion  to  drive  a  large  number  of 
bolts  in  a  frame  where  certain  flanges  threw  an  ordi- 

nary power  socket  wrench  enough  out  of  line  with  thi; 
bolt  to  cause  the  socket  to  bind  on  the  nut,  so  that  it 

■was  impossible  to  turn  it  even  when  the  socket  was 

slightly  enlarged. 
To  meet  this  condition  a  socket  wrench  was  devised 

similar  to  the  one  shown.  This  was  provided  with  a 
small  universal  joint  (such  as  one  will  find  on  almost  any 
automobile  drive  shaft). 

Using  a  piece  of  good  alloy  steel,  or  even  a  good  grade 
of  mild  steel,  small  jaws  can  be  forged  that  will  be  light 
in  weight  and  still  more  than  sufficiently  strong  for  the 

purpose. 
For  trunnion  pins,  as  shown  on  the  center  block  X, 

a  good  grade  of  steel  should  be  used  that  may  be  hard- 
ened and  tempered  or  else  given  a  good  depth  of  case- 

hardening.  Case-hardening  can  also  be  applied  to  the 
bearing  holes  in  the  jaws.  The  two  hardened  surfaces, 
kept  well  oiled  at  the  start,  will  polish  together  in  nice 
shape,  without  cutting,  and  the  joint  will  then  run  for 
almost  an  indefinite  length  of  time  without  developing 
an  annoying  amount  of  vibration  or  rattle. 

This  wrench  was  designed  and  built  with  only  one 

particular  job  in  view,  consequently  it  will  fit  only  one 
size  of  nut.  It  has  since  occurred  to  me  that  it  should 

be  made  interchangeable  in  order  that  the  same  flexible 
joint  may  serve  several  sizes  of  sockets  for  different  nuts. 
This  could  readily  be  accomplished  by  providing  either 
a  threaded  or  a  square  stub  end  to  the  jaw,  with  the 
insertion  of  a  lock  pin  or  setscrew  to  prevent  it  from 
turning  or  slipping  off.  Any  number  of  socket  sizes 

could  then  be  made  up  to  fit  the  stub  end,  and  the  ilse- 
fulness  of  the  tool  would  thus  be  correspondingly  multi- 

plied. 
8 

Sir  Hiram  Maxim,  inventor  of  the  automatic  system  of 

firearms,  and  world-wide  authority  on  explosives,  died  at 
his  home  in  London,  on  November  23.  Mr.  Maxim  was 

born  in  Sangerville,  Maine,  in  1840.  He  took  up  resi- 
dence in  England  in  1883  and  became  a  British  subject  in 

1889. 

Personals 
  iiiiiiii   itiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiilliimiiiiiiiiimililiiiiiililinn 

Harry  S.  Graves,  formerly  connected  with  the 
General  Motors  Co.,  has  been  appointed  sales 
engineer  of  the  Russel  Motor  Axle  Co.,  Detroit, 
Mich. 

Frederick  Fisher,  formerly  associated  with  the 
Bucyrus  Company,  has  joined  the  recently  in- 

corporated R  E.  Ellis  Engineering  Co.,  Chicago, 
ni.,  with  which  organization  he  will  act  as  vice- 
president  and  treasurer. 

Louis  Ruthenberg,  for  some  time  past  chief 
Inspector  of  the  Dayton  Engineering  Laboratories 
Co,  Dayton,  Ohio,  has  been  appointed  general 
superintendent,  succeeding  VV.  P.  Anderson,  who 
has  resigned  to  establish  himself  In  business. 

;..||||lllinilllllllllHtlllintlllltllllllIlllllllllllll'l>l<IIMIIIIIIIIIIIIIIIIIIilllllllll   IIIIIU 

1  Trade  Catalogs  f 
«imiimiiiiiiiiiiitiim»iiiiiiimiM   ii"   iiiiimi   i   mti 

"Cusliman"  Chucks.  The  Cushman  Chuck  Co., 
Hartford,  Conn.  1917  Catalog  and  Price  List. 
Pp.   40 ;  4x7  in. ;   Illustrated. 

"InBersoli-Rooler"  Air  Compressors.  Ingersoll- 
Rand  Co.,  11  Broadway,  New  York.  Form  No. 
3130 ;  pp.   24  ;   6x9  in. ;   illustrated. 

Hydrauilc  Valves  and  Fittings.  The  Watson- 
Stillman  Co.,  42  Church  St.,  New  York.  Catalog 
No.  94  ;  pp.  96 ;  6x9  in. ;  Illustrated. 

Mosher  Adjustable  Drill  Brace.  The  Adjustable 
Drill  Brace  Co.,  100  High  St.,  Boston,  Mass. 
Catalog;   pp.    16;   5x7   in.;   illustrated. 

"Little    David"    Pneumatic    Riveting    Hammers. 
Ingersoll-Rand  Co.,  11  Broadway,  New  York. 
Form  No.  8311;  pp.  16;  6x9  in.;  illustrated. 

Scientific  Lubrication  of  Cutting  Tools.  The 
Cincinnati  Lubricant  Pump  Co.,  Cincinnati,  Ohio. 
Pamphlet;  pp.  16;  4^x7  in.;  illustrated.  This 
describes  and  shows  application  of  the  "Fulflo" 
pump. 

Vasco  Vanadium  Steel.  Vanndium-Alloya  Steel 
Co.,  Pittsburgh,  I'enn.  Folder  describing  various 
types  of  tills  steel  and  containing  information  as 
to  the  study  of  alloy  steels  in  general  and  uses 
of  same. 

Facts  About  Gears.     The  Van  Dorn   &  Dutton 
Co.,  Cleveland,  Ohio.  Booklet;  pp.  40;  5x7%  in.; 
illustrated.  This  ouglit  to  be  of  use  to  users  of 
gears  as  it  contains  tabulated  data  on  gearing 
terms,   drawings   and   specifications,    etc. 

I    Forthcoming  Meetings 
-■llttiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiMiiiiiiiiMiiiiMiiiii   Ill   iiiitiiiiiiiiiiiiiiHitmlir 
American  Society  of  Mechanical  Engineers. 

Annual  meeting,  Dec.  3-8,  EnRlneering  Building, 
New  York  City.  C.nlvin  W.  Rice,  secretary,  29 
West  39th  St.,  New  York  City. 

American  Society  of  Mechanical  Engineers. 
Monthly  meeting,  first  Tuesday.  Calvin  W.  Rice, 
secretary.  29  West  39th  St.,  New  York  City. 

Boston  Branch  National  Metal  Trades  Associa 
tion.      Monthly    meeting    on    first    Wednesday    of 
each  month.  Young's  Hotel.     W.  W.  Poole,  secre- tary, 40  Central  St.,  Boston,  Mass. 

Providence  Association  of  Mechanical  Engi- 
neers. Monthly  meeting,  fourth  Wednesday  of 

each  month.  J.  A.  Brooks,  secretary.  Brown  Uni- 
versity, Providence,  R.  I. 

New  England  Foundrymen's  As.sociation.  Reg- ular meeting,  second  Wednesday  of  each  month. 
Exchange  Club,  Boston.  .Mass.  Fred  F.  Stockwell, 
203  Broadway.  Cambrldgcporl.  Mass. 

Engineers'  Society  of  Western  Pennsylvania. 
Montlilv  meeting,  third  Tuesday;  section  meeting, 
first  Tuesday.  Elmer  K.  Hlles,  secretary,  Oliver 
Building,  Pittsburgh,  Penn. 

Rochester  Society  of  Technical  Draftsmen. 
Monthly  meeting.  Last  Thursday.  O.  L.  Angcvinc, 
Jr.,  secretary.  837  Genesee  St..  Rochester,  N.  Y. 

Superintendents'  and  Foremen's  Club  of  Clove- land.  Monthly  meeting,  third  Saturday.  Philip 
Frankel,  secretary,  310  New  England  Building. Cleveland,  Ohio. 

Western  Society  of  Engineers,  Chicago.  HI. 
Regular  meeting,  first  Wednesday  evening  of  each 

month,  excepting  .luly  and  .\ugust.  1.  H.  W.ird.'r secretary.  1785  Monadnock  Block.  Chicago,  HI. 

Philadelphia  Foundrymen's  Association.  Meet- 
ings first  Wednesdiiv  of  each  month.  Manufac- 

turers' Club.  Philadelphia.  Penn.  Howard  Evans. 
secretary,   Pier   45   North.   Philadelphia,   Penn. 

Technical  League  of  .A.merica.  Regular  meet- 
ing, second  Friday  of  each  month.  Oscar  S.  Tealc, 

secretary.  35  Broadway.  New  York  City 
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?cial  Latlhes  for  S^Imio  Slhiells 
By  H.  V.  IlAKiiiT* 

k 
SYNOPfSIS — Owing  to  llic  iliffinilti/  of  ohtaininij 
machine  tools,  manufacturerti  of  munilionn  were  in 
many  cases  compelled  to  design  and  build  them. 
The  following  article  covers  the  essentials  of  a 
line  of  machine  tools  designed  and  hviJt  for  the 

manufactvre  of  S-iri.  shells. 

In  undertaking  a  large  contract  for  8-iii.  shells,  we 
decided  to  build  most  of  the  machinery  ourselves.  This 
has  involved  building  over  160  lathes  (including  thread 
milling  machines),  besides  two  band  presses,  twelve  shot 

while  the  lathe  takes  inserted  cutters,  made  in  our  own 
toolroom  and  costing  about  $2  each.  The  two  operations 
are  also  performed  at  one  setting,  and  can  even  go  on 
simultaneously,  thus  making  a  great  saving  in  time.  The 
cutting-off  device  shown  in  Fig.  1  is  designed  with  large 
wearing  surfaces  for  both  slides  and  feed  mechanism, 

and  has  given  less  trouble  than  any  cutting-off  machines 
with  which  we  have  had  experience. 

2.  Another  advantage  of  special  machines  is  the  saving 
in  floor  space.  By  chucking  the  shells  inside  the  spindle 
for  all  operations  on  the  inside  and  base,  a  saving  of 
about  three  feet  is  made  in  the  length  of  each  of  these 

/ 
/ 
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FIG.    1.     THE  CUTTI.VG-OFF  SLIDE   AND   TOOLS 

bla.st  machines,  varnishing,  painting  and  washing  ma- 
chines, air  hoists,  trolleys,  etc. 

There  are  a  number  of  advantages  in  building  special- 
lathes,  and  the  illustrations  show  several  of  the  lathes 
and  thread  millers. 

There  are  a  number  of  advantages  in  building  special 
purpose    lathes    for    shell    making,    rather    than    buying 

A^   ,|— -^^ 
FIG.    2.     SECTION    OF    BED 

standard  machines  in  the  open  market  and  adapting  them 
to  the  purpose.  Some  of  these  advantages  are  as 
follows : 

1.  The  machines  are  better  suited  to  the  special 
operations  for  which  they  are  designed  than  any  general 
machine  can  be.  This  is  well  illustrated  by  the  lathes 

which  perform  the  first  operation — cut  off  and  drill. 
Ordinarily,  this  would  require  two  machines,  a  cutting- 

I  off  machine  and  a  drill  jiress.  The  drill  press  would 

require   high-speed    twist    drills   costing   over   $-10   each. 

♦Chief  engineer,  Canadian   InKersoll-Rand   Co.,  Slierbroolte. 
[Quebec. 

latlics.  With  seventy  lathes  on  these  operations,  this  one 

featui'e  represents  a  large  saving  in  floor  space.  Then 
all  the  lathes  have  the  shortest  length  of  bed  which  will 
do  for  the  work.     Taken  altogether,  it  would  probably 

TYPICAL  SINGLE-PURPOSE  LATHES  FOR  8-IN.    SHELLS 
Cut  Off  Rougli  Adapter 
and  Drill  Turn  Bore  Lathes 

Length  of  bed      8  ft.  6  in.  7  ft.  0  in.  8  ft.  6  in.  5  ft.  8  in. 
Width  and  deptli  of  bed  at  center.    22x16  in.  22x16  in.  22x16  in.  22x16  in. 
Height  from  floor  to  center         52  in.  52  in.  52  in.  52  in. 
Swing  over  bed         24  in.  24  in.  24  in.  24  in. 
Swing  over  cross-slide        lOJ  in.  12  in.     fl  in. 
IVont  spindle  bearing,  diameter  x 

length         84x10  SjxlO  I2ix7i  6ix8 
Rear  spindle  bearing,  diameter  x 

length         8ixl0  SjxIO  I2ix7i  4x6 
Intermediate  shaft  bearing,  diam- 

eter x  length         2fLx5  2Ax5  2Ax4J            
Back-gear  abaft  bearing,  diameter 

X  length         2ftx5  2Ax';  2^x4  [j^^^ 

T  &  L  pulleys  (on  headstock)            |  10x3            '^''^  '*"'  '"^^ 
Diameter  and  face  of  spindle  gear      20x41            20x4J  20x4|  15x4 
Diametral  pitch  of  spindle  gear ...           6                    6  6  6 
Total  back-gear  r.-ltio         15  to  I         225  to  I  10  to  I  5  to  I 
Hole  in  spindle           4}                 4i  8i  2 
Tailstock    spindle,    diameter    and 

travel         None            3|xI2  None  None 
Tailstock  center,  Morse  taper         None            No.  5  None  None 
Saddle  bearing  on  V's         32  in.            32  in.  32  in.  32  in. 
Saddle,  width  of  bridge         18  in.            10  in.  18  in.  10  in. 
Rack,  width  and  length          4x36             lfx30  4x48  I jx30 
Rack,  diametral  pitch             4                    7  4  7 
Rack,  material     Cast  iron         Steel  Steel  Steel 
Rack  pinion,  number  of  teeth             14                  12  14  12 
Feed  reduction,  pinion  to  feed  rod    240  to  I         80  to  I  240  to  I  80  to  I 
Longitudinal  feeds         0.009      0  050 and  0  026 and  0  067 

0  089  0.037 
Crossfeed         0  015           Hand  None  0  063 
Thrust  bearing          Ball             Fiber  Ball  Fiber 
Weight  (with  cast-iron  chip  pan) .         6.900           6,700  6,750  4. 1 50 

Main  hcadstock  spindle  of  cast  iron  with  driving  gear  ca.st  integral. 
T  &  L  pulle.vs  on  headstock,  no  overhead  countershaft. 
Double  plate  apron.    Power  crossfeed  on  back,  independent  of  apron. 
Drop  worm  feeds.    Cast-iron  worm  gear,  steel  worm. 
Belt  feed  drive,  main  spindle  to  feed  rod.    Commercial  split  pulleys  on  feeds. 
Central  r-ck  for  drilling  and  boring.    Air  quick  traverse  for  boring. 

have  required  an  extra  $50,000  for  shop  extension  to 
house  purcha.sed  lathes. 

;S.  The    elimination    of    overhead    countershafts    has 

greatly  simplified  the  location  and  erection  of  machines, 



970 AMEEICAJN     ilACHINIST Vol.  45,  No.  23 

as  well  as  removing  a  constant  source  of  trouble  and 
making  a  big  saving  in  belts,  pulleys,  timber  stringers,  etc. 

4.  The  lathes  are,  of  course,  much  simpler  than  engine 
lathes,  and  they  are  simpler  in  some  respects  than  even 
purchased  single-purpose  shell  lathes,  as  they  do  not 

require  to  have  any  "selling"  features.    Shell  work  wears 

().  Building  one's  own  machines  makes  the  question  of 
increase  of  capacity  much  simpler.  The  production  on 
some  operations  will  be  found  lower  than  on  the  rest, 
and  it  becomes  necessary  to  increase  these  in  order  to 
bring  up  the  net  capacity  of  the  whole  plant.  With 
purchased  machines,  it  may  be  impossible  to  get  good 

FIGS.    3    TO   S.    LATHES   FOR    VARIOUS   OPERATIONS 

out  almost  every  part  of  a  machine,  and  the  fewer  parts 
there  are  the  less  will  be  the  chances  of  trouble  and 

shutdowns.  For  example,  no  lathe  manufacturer,  so  far 
as  I  know,  uses  plain  belt  feed  drive,  with  commercial 
split  pulleys  to  provide  for  feed  changes,  and  yet  the 
gear  feed  drive  is  a  common  source  of  trouble. 

5.  Another  advantage  of  building  rather  than  buying 
shell-making  machines  lies  in  the  facility  of  making 
repairs.  A  good  many  spare  parts  are  required,  and 
when  the  machines  are  being  built  it  is  easy  to  provide 
some  extra  parts.  On  the  other  hand,  in  purchasing 
lathes,  the  question  of  delivery  makes  it  necessary  to  buy 
many  different  kinds,  and  this  complicates  the  matter 
of  repair  parts. 

delivery  on  more  machines  of  the  same  kind,  while  to 
get  a  different  kind  will  cause  delay. 

In  reference  to  the  special  featiires  of  the  lathes 
themselves,  the  general  design  embodies  a  comparatively 
light  framework,  but  powerful  driving,  feeding  and 
holding  devices.  The  bed,  as  will  be  seen  by  the  section. 

Fig.  2,  is  comparatively  light,  and  the  body  of  the  head- 
stock,  the  saddle,  apron,  etc.,  are  not  very  hea\-y.  The 
main  spindle  is,  however,  exceptionally  large,  the  back 
gear  ratio  high,  and  the  belt  power  large.  The  tailstock 
spindle,  which  is  a  particularly  weak  point  in  most  lathes, 

is  made  much  larger  than  ordinarj'.  The  feed  is  power- 
ful, especially  with  the  central  rack,  used  on  the  lathes 

for  drilling  and  boring,  Figs.  .3  and  4. 
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As  to  the  special  features  of  design  the  most  radical 
is  the  cast-iron  main  spindle,  with  driving  gear  cast 

integral.  This  is  strong,  stifl',  simple  and  cheap  and 
has  proved  entirely  satisfactory.  I  believe  the  use  of 

hammered  high-carbon  steel  lor  lathe  spindles  is  really 
an  unconscious  attempt  to  cover  up  an  error  in  design. 
If  lathe  spindles  were  made  as  large  as  they  should  be 

the  rack,  the  feed  is  taken  up  by  a  cam  and  roller, 
which  feeds  about  -^  in.  more  and  then  dies  out.  This 
not  only  makes  a  positive  stop  to  the  feed,  but  gives 
the  feed  time  to  die  out.  The  depth  of  feed  is  changed 

by  adjusting  the  rack. 
The  waving  lathe,  Fig.  5,  lias  the  wave-forming  tool 

on  the  front  and  the  two  undercutting  tools  on  the  back. 

FIG.    9.     ROUGH  TURNING FIG.    10.     FINISH   AND   THREAD  ADAPTERS 

_i'?.'
 

Section  C-D FIO.    11.    THE   CHASING    ATTACHMENT 

for  stiffness,  they  could  be  made  of  low-carbon  steel  or 
cast  iron  with  entire  satisfaction. 

The  belt  drive  to  the  feed  is  simple,  and  as  the  driving 
pulleys  arc  commercial  split  pulleys,  it  is  possible  to  get 
the  exact  feed  that  is  found  test  suited  for  each 

operation.  This  is  impossible  with  an  ordinary  lathe. 

A  single-purpose  lathe  with  gear  drive  to  the  feed  might 
provide  feeds  of  Vg,  -^  and  j^  in.,  but  if  the  desired 
feed  were  -^  in.,  it  would  be  impossible  to  obtain  it. 
Some  of  our  lathes  have  two  feeds,  with  a  jaw  clutch 
between.  The  parts  of  the  clutch  are  cast  iron,  with 
cast  teeth.     This  is  shown  in  Fig.  4. 

A  special  form  of  feed  stop  is  provided  on  the  boring 
lathes,    Fig.    4.     When    the   pinion   gets   to   the   end   of 

The  waving  slide  is  actuated  by  a 
crank  on  the  intermediate  shaft,  which 
is  geared  8  to  1  to  the  main  spindle 
and  thus  gives  the  eight  waves  per 
revolution.  This  crank,  acting  through 
a  link,  rocks  the  feedscrew  of  the 
waving  slide.  The  feedscrew  is  1  in. 
lead,  cut  quadruple,  and  is  rocked 
one-eighth  of  a  revolution,  giving  Vs 
in.  of  wave  to  the  ribs.  The  feedscrew 
has  two  nuts,  one  of  which  can  be 
tightened  to  take  up  slack  in  the 
thread.  The  thread  miller.  Figs.  6 
and  7,  is  included  with  the  lathes, 
as  it  uses  some  of  the  same  de- 

tails of  headstock,  chuck,  bed,  pan, 

etc.  It  is  a  two-spindle  machine,  one 
spindle  carrying  regular  milling  cut- 

ters for  finishing  the  counterbore,  and 
the  other  spindle  carrying  a  thread 
milling  cutter  for  milling  the  thread 
for  the  adapter  or  base  plug.  The 
feed  mechanism  is  different  from  the 

usual  type  used  on  thread  millers. 
The  feedscrew  forms  an  extension 

of  the  main  sjiindle,  and  is  always 
in  engagement  with  the  feed  nut.  For  circular  milling 
the  nut  is  locked  to  the  screw  and  turns  with  it,  while 
for  thread  milling  the  nut  is  locked  to  the  thrust  bracket 
and  remains  stationary  while  the  screw  feeds  through  it. 
This  result  is  attained  by  having  an  arm  attached  to 
the  feed  nut  and  carrying  two  pawls,  which  can  be 
engaged  either  with  a  stationary  ratchet  or  with  a  ratchet 
attached  to  the  feedscrew  (see  Fig.  7). 

The  lathe  for  facing  and  rough  turning  adapters  (the 
official  name  of  the  base  plug)  has  a  crossfeed,  as  shown 
in  Fig.  8.  This  is  a  drop  wormfeed  on  the  back.  The 
crossfeed  is  entirely  independent  of  the  longitudinal  feed, 
and  either  can -be  adjusted  as  desired  by  changing  the 
pulleys.     The  body  turning  lathe  is  shown  in  Fig.  9. 
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The  lathe  for  finish  turning  and  chasing  the  thread 
on  adapters  is  shown  in  Fig.  10.  The  chasing  attachment 
is  shown  also  in  Fig.  11.  The  principle  is  similar  to  that 
of  a  chasing  bar.  A  half  nut  is  thrown  into  engagement 
with  the  lead  screw,  and  the  same  movement  brings  the 

chasing  cutter  against  the  work.  It  has  advantages  over 

(he  chasing  bar,  as  the  whole  mechanism  is  well  sup- 
ported and  guided  by  a  dovetail  slide,  and  the  tool  does 

not  require  to  be  held  into  the  cut.  The  circular  cutter 
is  also  an  economical  design  permitting  regrinding  until 

the  circumference  is  entirely  ground  away.  This  attach- 
ment will  rough  a  thread  to  within  a  few  thousandths 

of  finished  size  at  one  cut. 

The  "unit  assembly"  method  was  followed  in  designing 
and  building  these  lathes.  Various  styles  of  headstocks, 
tailstocks,  aprons  and  special  fixtures  for  cutting  off, 
waving,  thread  milling,  etc.,  were  made  up  in  lots,  also 
beds  of  different  lengths.  The  special  lathes  for  the 
various  operations  were  then  made  by  assembling  the 
proper  combination  of  these  units. 

■*' 

Tliiree  Oepsxr^Hmeiats  Sim  a 

By  Fiuxk  a.  Stanley 

Much  of  the  work  handled  in  the  Noiseless  Typewriter 
factory  at  Middletown,  Conn.,  and  a  large  number  of 
tools  used  in  this  plant  have  been  illustrated  in  previous 

articles,  and  it  is  believed  that  the  arrangement  and  organ- 
ization of  some  of  the  principal  departments  in  the  plant 

may  be  of  interest  to  readers. 
Without  counting  up  the  columns  along  the  central  aisle 

one  would  hardly  have  a  definite  idea  of  the  length  of  this 
factory.  Some  idea  may  be  gathered,  however,  from  the 
faot  that  the  lineshaft  passing  over  the  center  of  the  aisle 
is  900  ft.  in  length  over  all,  one  length  of  this,  600  ft.  in 
all,  being  driven  by  the  motor  near  the  center,  while  the 
other  length  of  300  ft.  is  operated  by  a  motor  at  the  far 
end  of  the  shop. 

The  broad  central  aisle  is  kept  clear  and  is  used  solely 
for  a  passageway  and  for  handling  material  up  and  down 
the  shop.  At  the  rear  of  this  main  building  there  is  a 
series  of  wings,  in  one  of  which  the  press  department  is 
installed,  while  another  is  utilized  for  the  enameling 

department. 
Fig.  1  is  a  view  in  the  tool  department,  showing  the 

foreman's  headquarters  and  the  temporary  tool  storage 
nearby.  There  are  in  this  department  some  30  or  more 

I'ratt  &  Whitney  10-in.  tool  makers'  lathes,  a  number  of 
high-grade  shapers,  miller.s,  and  so  on.  Like  the  other 
departments  in  the  building,  this  floor  is  open  from  one 
end  to  the  other,  so  that  a  clear  view  is  had  from  the  fore- 

man's desk  to  all  parts  of  the  department. 
The  benches  in  this  section  are  provided  with  large-sized 

accurate  surface  plates,  and  some  of  the  most  interesting 
oi)erations  here  conducted  have  to  do  with  the  laying  out 
and  testing  of  jigs  and  fixtures,  and  other  tools  of  a 

similar  nature.  There  are  a  large  number  of  snap  gages 
and  height  gages  of  various  kinds,  as  well  as  micrometer 

and  flush  ]jin  gages  used  in  testing  parts  of  the  typewriter 
at  different  stages  of  manufacture.  Practically  all  these 
gages  are  made  in  this  department. 

Fig.  1  shows  the  cabinet  used  for  tools  which  are  under- 

going inspection  or  which  are  being  examined  and  modi- 

fied in  some  respect  or  other.     In  this  section  a  large 

number  of  big  jigs  and  milling  and  profiling  fixtures  are 
stored  prior  to  being  inspected  and  sent  back  to  the  tool 
stores.  In  connection  with  this  temporary  storage  space 
trucks,  like  the  one  shown  at  the  right  of  the  view,  are 
found  very  convenient.  This  truck,  like  some  which  are 

used  in  the  press  department,  is  mounted  upon  substantial 
ea.sters,  it  has  upon  its  top  a  large  surface  plate  which 

may  be  wheeled  about  to  any  point  in  the  toolnxjm  where 
it  is  necessary  to  make  some  special  test  of  a  jig  or  fixture, 
or  for  laying  out  new  work.  In  the  view  shown  a  drill  jig 
is  seen  in  place  on  the  surface  plate,  while  immediately 
back  of  it  are  a  number  of  other  jigs  ready  for  service. 
This  equipment  enables  the  tool  makers  to  handle  their 

work  with  facility,  and  it  is  always  possible  when  a  man 
wishes  to  lay  out  a  job  of  toolwork  to  get  access  to  a 
surface  plate  which  can  be  moved  readily  with  the  truck 
to  any  convenient  place  as  regards  lighting  conditions  or 
machine  tool  or  other  equii)ment  which  he  wishes  to  have 
nearby  during  the  operation. 

A  great  deal  of  material  in  the  way  of  sheet  stock  cut  to 
various  widths,  as  well  as  bar  stock  of  all  sizes,  is  con- 

stantly passing  through  the  plant  and  being  worked  up 
into  typewriter  parts.  This  material,  prior  to  being 
issued  to  the  shop  departments,  is  taken  care  of  in  a 
general  storeroom,  illustrated  in  Fig.  2.  Here  a  number 
of  substantial  stock  racks  have  been  installed.  These 

consist  of  heavy  cast-iron  brackets  in  the  form  of  double 

arms,  cast  on  a  central  hub  which  slips  over  2-in.  pipe 
secured  in  a  substantial  base  which  is  fastened  to  the  floor. 

By  merely  extending  the  length  of  the  pipe  and  increasing 
the  number  of  cast  arms  the  racks  may  be  made  to  any 

height  and  with  any  number  of  supports  for  different  sizes 
of  material. 

Of  course  a  number  of  grades  of  steel  are  carried  for 
different  parts  that  have  to  be  manufactured  from  this 
material,  and  in  addition  to  flat  stock  carried  in  numerous 

widths  a  large  supply  of  seamless  drawn  steel  tubing  is 
kept  always  on  hand,  as  this  is  used  for  the  interior  of  the 

rubber  platens,  or  paper  feed  rolls,  one  of  which  is 
required  for  each  typewriter. 

The  view.  Fig.  3,  is  a  general  illustration  of  the  japan- 
ning department,  where  such  parts  as  the  typewriter 

frame,  covers  for  the  mechanism,  the  center  tie  for  the 

platen  carriage,  and  numerous  other  parts  are  finished 
])rior  to  as.sembling. 

Before  the  work  comes  to  this  dej^artment  the  castings 

are  ground  off  and  polished  smoothly  on  all  faces  that  are 
exposed,  this  being  done  in  the  polishing  room.  Then 
they  are  sandpapered  in  the  japanning  department  and 
dipped  in  rubber  enamel.  This  constitutes  the  first  coat, 

which  is  baked  at  380  deg.  F.  for  SVo  hr..  with  the  work 
suspended  in  metal  trucks  which  are  run  on  tracks  into 

ovens  shown  in  the  background  of  Fig.  3.  These  ovens,  or 

furnaces,  are  fired  by  fuel  oil,  and  the  temperature  is 
closely  regulated  at  what  has  been  found  to  be  the  proper 
heat  for  obtaining  the  desired  results. 

After  a  period  of  31^  hr.  at  the  temperature  specified, 
the  work  is  removed  from  the  furnaces,  sandpapered  again. 

dipped  into  a  second  coat  of  what  is  known  as  finish 
enamel,  then  baked  again  for  31A  hr.  at  ft  temperature  of 
400  deg.  F.  A  similar  process  is  followed  for  the  third 
coat.  Following  this  the  work  is  removed,  .sandpapered 
«nd  rubbed  over  with  French  einery  paper  or  with  120  D. 

carborundum  paper.  There  are  in  all  four  dip])e<l  coats 
of  enamel,  and  before  the  final  coat  is  applied  the  work 
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ii<;.   1.    STORAGE  RACKS  IN  TOOL  DEPARTMENT 

to  stripe  and  varnish  the  pieces,  so 
that  a  total  of  about  six  days  is  re- 

quired to  put  a  certain  casting  through 
tlie  department.  The  cliaracter  of  the 
ovens  in  which  the  work  is  suspended 
is  clearly  shown  in  the  illustration, 
and  certain  features  of  some  of  the 

drying  racks  are  also  visible.  There 
are,  however,  a  number  of  interest- 

ing designs  of  racks  not  seen  in  this 
view,  most  of  which  have  been  devel- 

oped to  suspend  some  one  particu- 
lar piece  in  large  quantities,  and  to 

hang  these  parts  so  compactly  that 
although  they  do  not  touch  one  an- 

other, a  great  number  may  be  carried 
in  a  small  space.  This  is  essential 

when  passing  through  so  much  mate- 
rial at  a  given  time,  and  every  facil- 

ity must  be  adopted  to  put  the  work 
through  in  its  regular  routine  without 
confusion  and  withoiit  the  possibility 
of  individual  parts  marring  or  injur- 

ing one  another  through  possible  con- 
tact in  the  moving  of  the  racks  about 

the  room.  In  handling  £arts  in  and 
out  of  the  room,  to  and  from  other 

departments,  a  number  of  interest- 
ing forms  of  boxes  and  racks  are  used, 

these  being  made  on  the  premises  in 

FIG.    2.     THE  STOCKROOM 

j  is  rubbed  down  vvitli  i)umice  ])owder  and  water.  Then  the 
L  transfer — that  is,  the  name  of  the  comjjany  and  other 
Idecorations — is  put  on,  after  which  a  coat  of  white  copal 
Fvarnisli  is  a])plied  and  the  work  again  baked,  this  time  at 
[180  deg.  F.,  for  a  ])eriod  of  4  lir.     This  coat  of  varnisli, 
by  the  way,  is  baked  on  by  sieam  and  not  in  the  oil-fired 

foven. 
It  is  customary  with  this  work  to  i)ut  it  through  at  the 

rate  of  two  coats  a  ilay,  and  two  more  days  are  required 

PIG.  3.     THE  JAPAN.NING   DEPARTMENT 

as  large  quantities  as  are  required  at  the  time.  They  are 
usually  of  skeleton  form,  to  make  them  light  in  weight 
and  convenient  to  pick  up  and  stack.  They  are  piled  up 
with  the  convenience  of  .sectional  furniture,  and  their 
interior  is  such  that  work  of  all  kinds  may  be  closely 
packed  therein  and  still  be  sufficiently  far  apart  to  prevent 
contact  between  facing  surfaces.  Several  of  these  skeleton 
boxes  or  trays  will  be  seen  behind  the  bench  in  the  middle 
of  the  jai)anning  department. 
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ools  Used  nim  Hlh©  Ms^cMimiinig  ©f 
Motor  Farts 

By  Eobeht  Mawsox 

SYN0P8IS — In  this  article  are  shown  some  of  the 

tools  used  in  the  machining  of  elements  for  auto- 
mobile motors.  The  jig  for  the  accelerator  pedal- 

shaft  bracket  is  fitted  with  a  sliding  V-block  as  the 

locating  medium.  Two  screivs  over  which  are  ar- 
ranged tension  springs  return  the  V-block  when 

pressure  is  released  by  means  of  the  knurled  head 

screw.  On  the  jig  used  for  machining  the  emer- 
gency-brake latcii  the  part  is  located  bij  a  tongue. 

On  page  936  some  of  the  jigs  employed  by  the  Inter- 
national Motor  Co..  IVlack  Works,  Allentown,  Penn.,  in 

the  manufacture  of  parts  for  commercial-vehicle  motors 
were  shown.  In  this  article  are  illustrated  a  few  of  the 

other  tools  used  at  the  same  factory  in  securing  rapid 

production.  '■. The  locating  devices  are  designed  to  be  both  effective 
and  rapid  in  operation  on  the  general  class  of  castings 
described. 

Th6se  small  tool  jigs  are  of  modern  design  and  con- 
struction. They  have  been  given  sufficient  usage  to  prove 

their  value  both  as  regards  the  quality  and  quantity  of 

production  obtainable  from  them.  Special  efforts  have 
been  made  to  reduce  the  fastening  devices  to  the  smallest 

possible  quantity,  and  these  are  of  the  quick-acting  type. 

FIS.8  ri6.9  FIQ.I1 

DRILLING  JIGS  USED  IN  MACHINING  MOTOR  PARTS,    WITH  WORK    SHOWN   IN    POSITION 

FIGS.  2  AND  2-A 
Operation — Drilling  accelerator  pedal-shaft  bracket.  Fig.  1 

The  rough  casting  is  located  in  a  sliding  V-blocli,  which  is 
forced  against  the  piece  by  a  knurled  head  screw.  After  the 
piece  has  been  forced  into  position  the  knurled  head  screw  is 
tightened,  so  as  to  hold  the  work.  Two  setscrews,  over 
which  are  fitted  tension  springs,  force  back  the  locating  block 
when  the  knurled  head  screw  is  drawn  back. 

Holes  Machined — Two  %-in.  drilled,  four  s'i-in.  drilled,  one 
i\-in.  drilled  and  one  '/4-in.  drilled.  The  last  hole  is  then 
tapped  with  A-"".  20  U.S.S.  threads. 

FIGS.  4  AND  4-A 
Operation — Drilling  and  tapping  Jackshaft  brake-support 

bracket.  Fig.  3.  After  the  base  has  been  disk-ground,  the 
casting  is  slid  into  the  jig,  being  forced  against  a  stop  at  the 
base  by  a  swinging  clamp.  The  upper  and  lower  ends  of  the 
piece  are  held  against  adjustable  stops  by  means  of  knob- 
headed  screws  and  a  latch  screw. 

Holes  Machined — Three  Ji-in.  drilled.     The  hole  in  the  arm 
is   then    tapped    with    0.49S-in.    20   U.S.S.    threads. 

FIGS.  6  AND  6-A 
Operation — -Drilling  hood  catch  bracket.  Fig.  5.  The  rough 

casting  is  forced  into  a  fixed  V-block  by  a  sliding  V-block. 
The  later  V-block  is  operated  by  a  pin-headed  screw.  After 
the  casting  has  been  correctly  located  a  knob-headed  screw 
is  tightened  against  it  from  the  underside  of  the  jig.  thus 
holding  the  piece  securely. 

Holes  Machined — Six  No.  11  drilled,  one  A -in.  drilled,  one 
i3-in.  drilled  and  two  Ji-in.  drilled. 

FIGS.  8  AND  8-A 
Operation — Drilling  dumper-body  end  hinge.  Fig.  7.  The 

rough  casting  is  located  in  a  V-block  that  fits  around  the 
central  boss.  After  the  casting  has  been  forced  against  the 
underside  of  the  upper  wall  of  the  jig  by  the  V-block.  two 
knurled  head  screws  hold  it  in  position.  Another  knurled 
head  screw  fitting  in  the  swinging  strap  that  comes  against 
the  lower  part  of  the  casting  also  assists  in  holding  the  piece 
and  forcing  it  back  against  the  adjustable  stops.  The  V- 
block  is  fitted  with  screws  and  a  tension  spring,  to  force  it 
away  from  the  casting  when  the  pressure  is  released  on  the V-block. 

Holes  Machined— Eight  ''  e,-in.  drilled. 
FIGS.  9  AND  9-A 

Operation^— Drilling  and  reaming  dumper-body  end  hinge. 
Fig.  7.  The  method  followed  to  locate  and  hold  the  casting 
in  this  jig  is  the  same  as  that  described  in    Fig.   S. 

Hole  Machined — One  lU-in.  spot-drilled,  afterward  being 

reamed  to  114    in.      ' FIGS.   11   AND   11-A 
Operation — Drilling  and  tapping  emergency  brake-latch 

box.  Fig.  10.  The  milled  casting  is  forc?d  against  a  finished 
surface  with  knob-headed  screws  and  fits  inside  a  machined 
tongue  of  the  jig.  The  front  latch  is  then  swung  up.  A  pin- 
headed  screw  tightened  against  the  piece  holds  it  securely  '•» 
position. 

Holes  Machined — Four  '•  <M-in.  drilled,  one  "  '«-ln.  drilled 
and  one  ft -in.  drilled.  The  A -in.  hole  is  then  tapped  with 
%   U.S.S.  threads. 
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Makiii|(  Cotaimtes'Ibos'es  oim  tlhe 

'  DraHnEa^  Msiclhnirae 
By  -M.  .J.  ZiMJiEii 

Small  counterbores  can  be  made  on  a  drilling  machine 
a  great  deal  fa.ster  than  on  a  miller,  and  withont  the 
use  of  sjjecial  appliances.  I  have  made  counterbores  as 
small  as  ̂ j^^  in.  in  diameter  witli  a  pilot  for  a  No.  60 
drilled  hole.  This  was  for  work  that  required  accurate 
drilling.  It  was  first  laid  out,  prick  punched  and  then 
drilled  with  a  No.  60  drill.  I  then  used  the  counterbore 
0.120    in.    in    diameter    with    No.    60    pilot,    afterward 

face  of  the  block,  care  being  taken  to  have  the  blank 
correctly  located  with  relation  to  the  pilot  hole  in  the 
block  /.  The  blank  is  then  clamped  with  E,  D  is  run 
down  till  its  fat-e  is  level  with  the  center  of  the  blank, 
and  the  blank  is  then  turned  halfway  around.  Line  up 

again  with  the  line  on  the  end  of  the  shank  and 
again  bore  down  to  the  same  depth.  The  proper  clearance 
is  then  filed  where  needed,  and  the  counterbore  is  ready 
for  liardening. 

When  making  counterbores  in  this  way  too  great 
speed  should  not  be  used,  and  the  lost  motion  in  the 
drill  press  should  be  taken  up. 

m 

Broir^ze°Faced  Cs°ossI:&ead  Gibs 
By  Frank  R.  Calkins 

Many  engine  builders  still  use  solid  bronze  or  com- 
position crosshead  gibs  on  their  machines,  and  this  fea- 

ture alone  proves  a  costly  item. 
Just  as  good  results,  at  a  great  reduction  in  cost,  may 

be  obtained  by  using  bronze-faced  cast-iron  gibs.  The 
method  of  casting  bronze  to  iron  is  a  simple  one. 

The  gib  pattern  is  made  in  the  usual  manner,  except 
that  a  reduction  in  thickness  is  made,  to  correspond  to 

THE   WORK   AND   THE   FIXTURE 

reaming  with  a  i/g-in.  reamer.  The  correct  size  of 
counterbore  with  a  i/g-in.  pilot  was  then  employed.  This 
gives  excellent  results  without  swinging  the  work  on  the 
lathe  faceplate  and  hidicating  each  prick  punch  mark. 

Counterbores  are  a  necessity  in  drilling  tliin  metal 
and  much  otlier  work,  and  they  would  be  used  more 
than  they  are  if  it  were  not  for  the  time  and  trouble 
required  to  make  them. 

The  block  of  steel  or  cast  iron  A  has  a  -lo-deg.  groove 
B  about  %  in.  deep.  At  C  is  a  pilot  hole  the  diameter 
of  which  is  governed  by  the  diameter  of  the  pilot  on  the 
counterbore  I)  to  be  used.  The  distance  from  C  to  the 

center  of  B  is  governed  by  the  diameter  of  the  counter- 
bore used.  This  makes  it  possible  to  employ  any  counter- 
bore that  may  be  in  stock. 

To  make  counterbores  from  y^  in.  to  I/2  in.  I  use 
a  %-in.  counterbore  with  a  V^-m:  pilot,  and  for  tlie 
smaller  sizes  I  use  a  Vi-in-  counterbore  with  a  Vg-in. 
pilot.  This  means  a  smaller  groove  should  be  placed 
in  the  block  alongside  the  other  one  and  about  Vs  in. 
deep,  and  another  pilot  hole  drilled  to  suit.  A  number 
of  holes  .should  be  drilled  and  tapped  parallel  to  the 
groove  and  close  together  in  order  to  accommodate  the 
I'lamp  E  required  to  hold  the  work. 

The  blanks  are.  turned  in  the  bench  lathe  to  the  re- 
quired sizes.  A  line  is  then  scribed  with  a  centerhead 

across  the  end  of  the  shank.  The  blank  is  then  placed 

in  the.  groove  and  the  line  located  parallel  wifh  the  sur- 

PATTERN,  COREBOX  AND  MOLD  FOR  THE  GIBS 

the  facing  of  l)ronze  to  be  added.  Five  core  prints  are 
fitted  to  the  guide  face  of  this  pattern.  These  prints, 
three  curved  to  fit  the  cross-surface  of  the  gib  and  two 
straight,  or  lateral,  ones,  are  tapered. 

The  cores,  tajiered  to  the  same  angle  as  the  prints, 

extend  nearly  a  half-inch  into  the  iron  casting,  and  their 
wedge-like  form  provides  for  a  solid  anchorage  of  the 
bronze  to  the  iron. 

The  form,  or  mold,  used  to  face  the  gib  is  made  of  cast 

iron.  It  re.*ts  upon  the  edges  of  the  gib  face  and  ex- 
tends under  the  bottom.  Extra  finish  on  the  sides  of 

the  iron  gib  is  allowed  for  this. 
The  gib  and  mold  are  placed  alongside  the  metal  pots 

in  the  furnace  until  hot  enough  to  prevent  a  "Idow  out" of  the  molten  bronze,  and  the  mold  is  then  firmlynlamped 
into  position  on  the  gib. 

When  poured  and  "'sett"  the  bronze  face  is  found  to 
adhere  as  closely  to  the  iron  casting  as  if  both  trere  one 
piece.  This  method  of  lining  will  also  apply  to  cast- 
iron  top  and  I)ottom  main-bearing  boxes. 
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Unusual  Fltie  Worli  aind  Tools  irk SIhiop 
Special  Correspondence 

SYNOPSIS — Operations  on  superheater  flues  con- 
stitute an  interesting  feature  of  railroad  shop 

work.  The  practice  described  includes  a  number 

of  unusual  features.  The  swaging  machine  de- 
scribed is  pneumatic  and  is  of  the  home-made 

variety  that  meets  special  conditions  often  be- 
yond the  scope  of  standard  tools.  The  machine 

consists  of  a  vertical  frame  made  up  of  lU-in. 
channels  and  suitable  angles  carrying  an  S-in. 
freight-car  air  cylinder  at  the  top. 

Some  interesting  operations  on  superheater  flues,  as 
handled  in  the  Minneapolis  shops  of  the  Minneapolis, 
St.  Paul  &  Sault  Ste.  Marie  Ry.,  are  illustrated  by  the 
accompanying  photographs  and  diagrams. 

Fig.  4  represents  a  pneumatic  swaging  machine  for 
flue  ends,  this  consisting  of  a  vertical  frame  made  up  of 

10-in.  channels  and   suitable   angles,   carrying  an  8-in. 

the  piston,  as  indicated.  The  lower  end  of  the  piston 
rod  is  reduced  to  a  diameter  of  2%  in.,  to  carry  a 
follower  for  the  upper  die.  Thus  it  acts  as  a  ram  for 
the  swaging  process. 

The  pipe  and  valve  connections  for  the  cylinder  are 
shown  in  Fig.  1.  A  1-in.  pipe  from  the  air  supply  leads 
downward  directly  into  the  top  of  the  foot  valve  at  the 
bottom  of  the  machine,  and  a  short  section  of  %-in.  pipe 
leads  from  the  side  of  the  valve  to  a  1-in.  pipe  passing 
upward  to  the  top  of  the  cylinder.  A  little  more  than 

halfwa}'  up  this  1-in.  pipe  there  is  a  three-way  cock 
carrying  a  two-arm  tappet.  This  tappet  is  acted  upon 
to  operate  the  valve  by  an  arm  pivoted  at  the  side 
of  the  press  and  connected  with  the  upper  die,  so  that 
as  the  latter  rises  and  falls  the  outer  end  of  the  arm  is 

rocked  slightly  in  the  o])posite  direction  to  operate  the 
three-way  cock.  The  points  of  contact  between  the  ends  of 
the  arm  and  the  tappet  jaws  consist  of  button-head  spring 
plungers,  one  of  which  is  mounted  in  the  end  of  each  jaw 
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FIGS.   1   TO  3.    DETAILS  OF  SUPERHEATER   FLUE  SWAGE 

Fig.    1 — Operating  device   foi-  swage.      Fig.   2 — Foot  valve  for    swage.     Fig.   3 — Flue-swaging  dies 

freight-car  air  cylinder  at  the  top  and  having  along  its 
inner  faces  vertical  guides  for  the  swaging  dies. 

This  machine  was  built  in  the  shop,  and  details  of 
its  construction  are  shown  in  Figs.  1  and  2.  the  dies 
being  illustrated  in  Fig.  3. 

Details  of  the  Swaging  Machixe 

The  air  cylinder  is  fitted  with  a  piston  whose  stem, 
21/2  ill-  in  diameter,  passes  downward  through  the  lower 
head  of  the  cylinder,  while  around  the  stem  there  is  a 
heavy  compression  spring  acting  u])on  the  lower  face  of 

The  valve  at  the  bottom  of  the  pi-ess,  which  is  manipu- 
lated by  a  foot  lever,  is  constructed  as  shown  in  Fig.  2. 

It  consists  as  there  illvistrated  of  an  hexagonal  body 

tapped  at  the  top  for  a  1-in.  pipe  leading  into  a  chamber 
with  a  conical  seat  at  the  bottom  to  receive  the  head  of 
the  valve,  which  carries  at  the  bottom  end  of  its  stem 
a  leather-faced  disk.  This  disk,  and  tlie  valve  as  a  whole, 
has  a  vertical  movement  of  about  I/4  in.,  and  in  its 
extreme  upward  position  with  the  valve  open  at  the  top 
it  closes  the  series  of  eighteen  %-in.  holes  drilled  through 
the  bottom  of  the  body.     At  the  side  of  the  body  there 
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is  a  tapped  hole  for  a  34-in.  pipe.  Pressure  of  the  foot 

\i.pon  the  lever  opens  the  valve  at  the  top  and  admits 

the  air  pressure  as  required  through  the  three-way  cock 

and  upon  the  top  of  the  piston,  the  pressure  and  speed  of 

operation  thus  being  conveniently  controlled  by  the 
operator. 

The  die  details  in  Pig.  3  show  the  form  of  opening 

for  the  swaging  of  the  flue,  the  semicircular  die  faces 

flaring  out  slightly  as  they  approach  the  open  faces  of 

the  dies.  This  drawing  also  shows  the  arrangement  of 

the  four  springs  seated  in  the  corner  of  the  dies  to  throw 

them  open  when  the  pressure  is  released.  Both  dies,  it 

will  be  noticed,  are  planed  out  along  the  sides  to  fit  the 

vertical  guides  secured  to  the  inside  of  the  machine 
uprights. 

A  Flue  Tester 

Fig.  5  illustrates  another  important  device  made  in 

this  shop  for  testing  flues  under  pressure  after  the  ends 
have  been  welded. 

The  apparatus  consists  of  a  long  section  of  very  heavy 

hydraulic  pipe  with  caps  at  the  ends,  which  are  closed 
against  the  tube  ends  to  hold  it  securely  during  the  test. 
The  work  is  inserted  from  the  end  nearest  the  observer, 

the  cap  at  this  end  being  held  tightly  in  place  against 

its  gasket  by  a  powerful  lever,  fork-shaped  and  set  up 
snugly  by  a  handwheel  and  screw  at  the  lower  end.  Water 

pressure  is  applied  to  the  pipe  connection  shown  near 
the  middle  of  the  length  of  the  device,  the  pressure  gage 

being  clearly  seen  immediately  at  the  rear  of  the  illus- 
tration. 

This  apparatus  allows  the  tubes  to  be  quickly  inserted 
and  removed,  and  if  there  is  any  weakness  at  any  point 
in  the  weld  or  elsewhere  in  the  work,  it  is  revealed  at 
once  upon  simple  and  ready  inspection  of  the  tested  tube. 

FIG.     4. 
VERTICAL,    PNEUMATIC    SUPERHEATER 

SWAGING    MACHINE 

FLUE- 

FIG.    5. A    HOME-MADE    TESTING    Al'l'AHATUS    FOR    SUPERHEATER    FLTR    TI'BES    AFTER    THE    ENDS HAVE  BEEN  WELDED 
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A  Book  oim  the  Looks  amid  Dets^ils 
•    of  MacIhiainies^^I 

By  John  E.  Sweet 

Sl'XOPSIS — This  is  the  firat  part  of  a  short  booli 
that  at  the  time  of  Professor  Sweet's  death  was 
left  in  manuscript  form.  In  stating  his  purpose 

in  preparing  it,  Professor  Sweet  wrote,  "... 
,90  my  readers  will  find  that  what  is  new  in  this 

work,  if  anythitig,  will  .relate  to  the  looks,  dura- 
hility  and  fiindamentai  principles  involved  in  the 

construction   of  machinery." 

A  mechanical  engineer  of  an  observing  mind  once 
made  the  remark  that  if  the  problem  of  designing  a 
new  machine  tool  be  given  to  the  principal  designers 
in  the  country  they  would  all  bring  out  the  work  in  about 
the  same  way.  Admitting  this  to  be  true — and  it  likely 
is — tlien  one  of  the  two  conclusions  we  must  reach   is 

lMPP01£D 

FIGS.    1    TO    3.     THREE    ELEMENTARY    DESIGNING     CONSIDERATIONS 

Fig.    1 — Spring    of   cast-iron    straight-edge  clamped  at  ends, 
steam    joint,    showing    narrow    band    of  surfaces     In     contact, 
and  Improved  shape  at  root  of  gear  tooth 

that  well-known  laws  and  trutlis  in  machine  design  have 

been  established  and  that  the  majority  of  machine  de- 
signers know  what  these  laws  are  and  follow  them,  or 

that  there  is  such  a  thing  as  fashion  in  machine  design 
and  that  machine  designers,  like  architects,  follow  the 
fashion.  It  is  the  belief  of  the  writer  that  this  latter 

is  the  true  explanation,  not  only  as  regards  the  appear- 
ance of  the  finished  product,  but  also  as  regards  much 

of  the  working  mechanism. 
So  much  has  been  done  by  the  most  able  men  in  the 

profession  in  regard  to  the  theory  and  mathematics  of 
machine  design  that  the  following  will  not  in  any  way 
treat  of  tlie  subject  on  those  lines,  so  my  readers  will 

find  that  what  is  new  in  this  work,  if  anything,  will  re- 
late to  the  looks,  durability  and  fundamental  principles 

involved  in  the  construction  of  machinery.  Many  will 
say.  What  do  the  people  who  buy  and  use  machinery  care 
about  the  looks  so  long  as  tlie  machine  does  its  work? 

That  is  an  idle  remark,  as  those  who  do  the  selling  full 
well  know. 

If  the  fundamental  laws  governing  machine  design  are 
known  and  followed  and  the  day  of  useful  improvement 
is  at  an  end,  then  were  it  possible  to  construct  machines 
to  last  a  hundred  years,  they  might  as  well  be  so  made. 
Some  claim  that  there  is  no  use  in  making  machines  to 
last  over  twenty  years,  for  machines  have  so  improved 
in  twenty  years  that  it  is  best  to  destroy  all  that  are 
old  and  put  in  new,  as  the  new  will  pay  for  themselves 
in  a  short  time;  moreover,  that  it  will  be  the  .same  ten 

years  from  now — that  is,  tliat  machines  and  engines  will 
Jiave  so  advanced  that  these  we  now  build  wjll  then  be 
out  of  date. 

If  we  are  to  judge  from  the  past  that  such  is  to  be 
the  case  in  tlie  future,  then  would  it  not  be  best  to  step 

ahead  ten  or  fifteen  years  and  build 
now  the  machines  ten  or  twenty  years 
aliead  of  our  time?  The  businessman 

will  say  no,  because  we  cannot  sell 
them;  and  to  a  certain  extent  this 
may  be  true.  It  cannot,  however, 
1)6  wholly  true,  for  all  new  departures 
have  found  enterprising  purchasers 
enough  to  form  an  entering  wedge 
that  has  brought  the  majority  up  to 

a  higher  level.  It  is  easy  to  say — 
and  to  prove  sometimes— that  things 
are  made  well  enough  or  too  well,  but 
the  history  of  engines  and  machine 

tools  proves  that,  while  there  are  ex- 
ceptions in  the  long  run,  those  who 

have  made  the  best  work  have  made 

the  most  money  and  have  lived  to  see 
those  handling  cheap  machines  fail. 
It  is  plain,  too,  to  any  oI)server  that 
all  successful  firms  are  doing  better 
work  than  formerly  and  striving  for 
better  still.  It  is  possible — in  fact, 
even  probable — that  the  steam  en- 

gine may  not  be  wanted  a  Inindred  years  from  now. 

Hence,  extra  expense  to  gain  a  hundred  years'  endurance 
would  be  a  waste  of  money;  but  in  the  case  of  machine 
tools  no  end  to  their  use  can  be  anticipated,  so  if  they 
can  be  made  right,  no  objection  can  be  made  to  their 
lasting  too  long. 

Rules  Regarding  Looks 

Ruskin,  in  his  works  on  art  and  architecture,  points 
out  many  facts  in  regard  to  why  tilings  look  right  and 

why  wrong,  and  gives  what  may  be  called  i-ules  by  which 
one  may  tell  whether  work  is  good  or  bad.  May  not  a 
proper  study  of  the  art  in  designing  machinery  develop 
rules  by  which  tlie  designer  can  tell  whether  his  work 
is  right  and  looks  right? 

For  instance,  a  post  or  a  column  should  not  have  a 
capital  unless  it  is  tapered  or  has  a  substantial  base — 
that  is,  not  only  a  substantial  foundation,  but  an  en- 

Fig.  2 — Detail  of 
Fig.     3 — Common 
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larged  foot.  So,  too,  a  single-column  machine  never  has 
been,  nor  ever  can  be,  made  to  look  right  with  the  body 

of  the  same  size  at  the  top  as  at  the  bottom.  The  orig- 
inal Bement  shaper  and  the  Brown  &  Sharpe  toolroom 

miller,  in  respect  to  looks,  can  no  more  be  improved 
upon  than  a  Tuscan  column,  to  which  nothing  can  be 
added  and  from  which  nothing  can  be  taken  awa_y,  to 
make  it  look  better. 

In  a  measure  the  same  rules  that  hold  good  in  archi- 
tecture hold  good  in  machinery.  In  the  case  of  foun- 
dations, and  superstructures  also,  the  center  of  the  foun- 

dation should  be  central  under  the  center  of  pressure. 
So,  too,  in  a  machine  where  the  structure  is  heavy,  each 
support  should  rest  central  over  its  base;  and  when  for 
utility  that  is  not  necessary,  to  look  right  it  should  so 
appear. 

Again,  when  a  column  is  set  over  another  or  over  a 
short  pedestal,  the  lower  must  be  exactly  central  under 
the  upper  and  must  also  be  the  larger  of  the  two.  So, 
too,  with  the  posts  of  a  marine-engine  frame  the  diverg- 

ing lines  of  the  sloping  posts,  if  continued,  should  never 
fall  outside  of  the  base  casting  below. 

The  Mixing  of  Styles 

In  architecture  the  mixing  of  styles  is  never  as  hap- 
py in  its  results  as  a  pure  design  in  a  single  style.  The 

same  thing  holds  good  in  machinery.  Though  a  ma- 
chine need  not  be  Greek  or  Gothic,  it  is  not  good  de- 

signing to  make  some  parts  round,  others  square  and 
others  I-beam  sections  when  the  requirements  are  similar. 

What  looks  correct  in  architectural  designing  is  some- 
times used  as  an  argument  to  show  that  a  similar 

arrangement  must  be  right  in  a  machine,  but  that  is 
not  true.  The  conditions  cannot  be  alike,  and  the  right 
process  of  reasoning  in  each  case  would  at  once  show 

that  different  treatment  is  necessary.  Examples  that  rep- 
resent the  proposition  are  a  lathe  mounted  on  two  column- 

shaped  closets  and  a  two-colu'mn  portico  of  a  dwelling. 
The  columns  of  the  portico  rest  upon  a  base  that  ex- 

tends from  one  to  the  other,  whereas  the  bases  of  the 

closets  have  no  connection  whatever.  Besides,  the  por- 
tico is  stayed  to  the  building,  whereas  the  lathe  is  a 

structure  by  itself.  The  lathe  bed  supported  in  that  way 
appears  wrong  and  is  wrong,  because  the  loads  at  the  two 
ends  are  unequal  and  call  for  unequal  supports.  The 
end  is  not  the  proper  place  for  the  footstock  end  sup- 

port, because  the  footstock  is  a  moving  load.  The  whole 

etructure  does  not  look  right,  as  that  kind  of  support 
implies  a  flexible  bed.  If  the  bases  rest  upon  an  uneven 
or  changeable  foundation  or  floor,  the  whole  tendency  is 
to  spring  or  twist  it  out  of  truth;  and  a  flexible  bed  is 
not  what  is  wanted  in  a  lathe  bed  either  in  fact  or 
appearance. 

Balance  in  Base  and  Cornice 

In  architecture  a  building  with  a  prominent  cornice 
and  no  visible  base,  or  with  a  visible  base  and  no  cornice, 
does  not  look  right.  A  column  with  a  capital  and  no 
base  or  plinth  or  taper  does  not  look  well. 

The  Doric  column  with  a  cap  and  taper  would  not 
look  well  if  .set  upon  the  ground.  There  is  always  a 
plinth,  or  the  floor  of  the  portico,  to  justify  the  cap- 

ital. Windows  and  chimneys  with  ornamental  preten- 
tious caps  and  no  visible  base  are  bad  examples  of 

architecture.     Machines  do  not  want  to  be  like  columns. 

windows  or  chimneys,  but  the  principles  that  demand 
proper  bases  for  these  things  are  the  same  principles 
that  govern  the  design  in  machines,  and  the  principle  is 

expressed  in  the  one  word  "consistency." 
To  be  consistent,  innumerable  conditions  have  to  be 

considered,  sometimes  conflicting,  and  there  is  a  ques- 
tion of  judgment  as  to  which  it  is  most  desirable  to 

conform  to.  Assume  that  some  machine  is  in  the  main 

like  a  square  box  and,  so  far  as  the  mechanism  or  use 
is  concerned,  it  could  come  down  straight  and  square  on 
the  floor  or  foundation.  If  it  is  to  be  swept  around,  it 
would  soon  look  bad,  from  the  fact  that  the  sweeping 
Avould  soil  it  to  an  indefinite  height,  whereas  if  it  had 
at  the  bottom  a  simple  band  for  an  inch  or  two  in  height, 
that  would  limit  the  disfigurement.  This  is  a  very  lit- 

tle thing,  but  reason  enough  of  itself  for  the  band ; 
though  however  elegant  or  plain  the  machine  may  be.  it 
simply  will  not  do  credit  to  the  designer  without  some 
show  of  a  foot  where  it  rests  on  the  floor. 

pROPOKTiox  OF  Foundations 

The  center  of  a  foundation  should  be  not  only  di- 
rectly under  the  center  of  pressure,  but  the  size  of  the 

different  foundations  should  be  in  proportion  to  their load. 

The  proposition  is  ea.sy  to  understand,  and  the  reason 
comprehensive  when  one  realizes  that  nothing  is  abso- 

lutely rigid.  The  earth  will  settle  beneath  a  founda- 
tion ;  masonwork  is  compressible,  and  cast  iron  will  com- 

press and  spring.  If  the  foundations  are  in  proportion 
to  the  loads,  all  will  go  down  uniformly. 

The  principle  laid  down  by  Eastlake,  "The  hole  and 
not  the  material  surrounding  the  hole  should  be  the  orna- 

ment," applies  with  as  much  force  to  machine  framing 
as  to  architectural  decoration.  Examples  of  the  two 
forms  may  be  seen  in  a  Sellers  planer  and  those  where 
other  shaped  openings  have  been  adopted.  No  form  of 
hole  will  weaken  a  memljer  less  than  a  round  one.  nor 

look  better  in  a  machine^  though  others  do  in  archi- 
tecture. 

Machine  tools  that  would  never  wear  out,  were  such 
a  thing  possible,  would  be  tools  that  never  would  wear 
out  of  truth,  and  it  is  in  this  branch  of  the  subject — 
endurance — that  it  is  hoped  to  make  this  work  the  most 
valuable.  It  is  no  new  thing  to  consider  whether  there 
is  or  is  not  ample  wearing  surface.  That  is  not  the 
point  to  be  emphasized,  but  the  proper  relative  propor- 

tions of  the  wearing  surfaces. 

Propekties  of  Materi.\l 

All  of  the  material  we  use  in  machine  c-onstruction. 

except  lead,  possesses  the  quality  of  tempered  steel — 
spring  to  a  certain  extent — and  all  the  material,  but 
hardened  steel,  the  plastic  quality  of  lead. 

To  illustrate  these  two  facts  in  a  way  that  will  for- 
cibly impress  the  designer,  first  let  us  go  into  the  road, 

where,  after  a  rain,  the  mud  has  thicknened,  and  level 
off  a  spot  ten  or  a  dozen  feet  long  and  lay  a  board  flat 
upon  it,  then  place  ujion  each  end  of  the  board  a  hea^y 
weight.  Tlie  result  will  be  that  the  boajd  will  go  down 
at  the  ends  and  spring  up  entirely  away  from  the  mud 
in  the  middle.  Put  cast  iron  in  the  place  of  the  mud 
and  the  board  will  do  exactly  the  same  thing.  Take 
a  cast-iron  straight-edge  and  put  it  on  a  true  planer  table 
and   see   that   they   fit   perfectly:   strap   down   each   end 
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as  115  usual  in  fastening  things  in  such  cases,  and  the 

piece  will  spring  up  at  the  center  to  a  surprising  de- 
gree (see  Fig.  1). 

This  occurs  in  practice  where  joints  are  made  to  resist 
fluid  pressure.  If  elastic  packing  is  used,  it  yields  to 
compensate  for  the  springing  of  tlie  metal ;  but  when 

joints  are  made  metal  to  metal — that  is,  without  pack- 
ing— the  plates  must  be  fairly  rigid,  the  bolts  not  too 

far  apart  and  the  surfaces  in  contact  a  very  narrow  band 
not  much  exceeding,  if  any,  y^  in.  in  width  (see  Fig.  2). 

Assume  another  condition — a  flat  place  in  the  muddy 

road,  as  before,  with  two  blocks,  one  .'5  in.  square  and 
used  as  a  stepping  stone.  If  one  steps  squarely  upon 
the  center,  it  will  take  him  safely  over.  Take  the  other 
block  a  foot  square;  if  one  steps  an  inch  and  a  half  from 
the  edge,  the  chances  are  that  he  will  go  into  the  mud. 

This  is  nothing  but  an  exaggerated  example  of  what 
occurs  with  pieces  of  metal,  and  it  is  the  keynote  of  all 
foundation  building.  Further,  it  is  one  of  the  factors 

entering  into  the  problem  of  properly  proportioning  slid- 
ing surfaces.  A  sliding  block  resting  on  oil  and  the 

board  on  the  mud  behave  similarly. 

Gear  Teeth 

Cast  iron  and  the  other  metals  used  in  machines  and 

tools  possess  the  property  of  elasticity,  which,  while  un- 
desirable in  a  general  way,  is  not  always  so.  In  a  ma- 

chine framing  where  the  results  vary  in  value  according 
to  their  truth,  then  the  nearer  absolutely  unyielding 
the  frame  is,  the  better.  The  tooth  of  a  cast-iron  gear 
wheel,  on  the  other  hand,  is  a  cast-iron  spring;  and  that 
shape  that  would  be  best  for  the  strength  of  a  steel 
spring  would  be  the  best  form,  so  far  as  strength  goes, 
for  a  gear  tooth,  except  for  the  difference  in  relative 
lengths.  Nearly  all  gears  as  now  made  would  be  greatly 
improved  in  strength  by  the  simple  application  of  this 
principle.  In  the  wood  handle  of  a  nail  hammer  and 

in  the  case  of  axles  of  railway  carriages  this  principle 
has  been  used  so  long  that  no  one  thinks  of  it  or  knows 
hardly  how  it  came  to  be  used.  It  is  neglected  in  hun- 

dreds of  cases  where  it  would  be  equally  valuable.  De- 
signers never  think  of  it,  or  else  have  not  the  courage 

to  apply  it. 

Some  parts  of  machines  may  be  best,  strong  and  flex- 
ible; others,  rigid  and  weak;  and  others  best  for  pos- 

sessing weight  for  no  other  purpose  except  that  of  simply 
weight.  Every  spring  or  beam,  however  rigid  or  heavy, 
has  a  certain  rate  of  vibration — a  rate  that  it  will  main- 

tain if  it  vibrates  at  all ;  and  it  cannot  be  made  to  vil)rate 
at  any  other  rate  without  changing  some  condition  or 
element.  This  principle  comes  in  in  the  use  rather  than 
in  the  construction  of  a  machine,  except  that  in  the 
construction  the  more  the  liability  to  vibrate  is  avoided 
the  better. 

Added  weight  reduces  the  rate  of  vibration,  but  suc- 
cessive impulses,  however  slight,  if  in  harmony  with  the 

natural  vibration  of  a  machine  will  set  up  a  tremor 
and  chatter  in  a  tool  that  in  the  case  of  frail  framing 
become  .objectionalde. 

The  Hajimei!  Blow 

The  force  of  a  blow  is  in  proportion  to  the  weight 
and  velocity  of  the  element  that  delivers  it;  its  effect 
depends  entirely  upon  the  density  of  the  element  that 

delivers  it  and  inversely  as  the  distance  the  anvil  moves 
while  it  is  being  brought  to  rest. 

The  usual  measure  of  a  blow  is  the  weight  multiplied 
by  the  square  of  the  velocity;  that  is,  the  force  of  a 
blow  given  by  a  10-lb.  weight  falling  10  ft.  a  second 
will  figure  the  same  as  a  40-lb.  weight  falling  o  ft.  a 
second,  but  the  result  when  applied  to  doing  work  proves 
to  be  vastly  different.  A  quick  blow  from  a  small  ham- 

mer will  only  rivet  over  the  end  of  a  rivet,  whereas  the 
slow  blow  from  a  heavy  hammer  will  upset  it  for  its 
whole  length.  Forgings  may  be  injured  and  even  ruined 
by  using  too  light  a  hammer,  by  drawing  the  outside  sur- 

face of  a  bar  and  pulling  the  middle  apart.  Castings 
may  be  broken  by  using  too  heavy  a  hammer,  by  up- 

setting a  rivet  too  much  in  a  hole. 

Breaking  Pieces 

The  ease  or  difficulty  with  which  a  piece  can  be  broken 
depends  upon  whether  the  bending  force  is  concentrated 
on  one  point  or  diffused  through  a  wide  distance.  A 
bar  of  metal  11/^  in.  in  diameter  nicked  with  a  chisel  or 
V-tool  to  114  in.  in  diameter  will  break  easily,  whereas 
if  turned  down  to  ll/i  in.  in  size  for  a  considerable  length, 
it  is  difficult  to  break.  This  is  another  view  of  the  fact 

presented  by  the  hammer-handle  illustration  mentioned above. 

One  of  the  strongest  forms  to  adopt  for  a  given 
amount  of  metal  to  carry  a  load  is  that  of  an  I-beam, 
if  the  beam  is  not  too  long  or  narrow  so  as  to  buckle; 
but  the  theory  is  based  on  the  assumption  that  all  the 
metal  is  of  uniform  quality.  So  far  as  this  relates  to 
castings  it  is  not  a  safe  assumption. 

Lens  Shape,  Hollow  Sections  and  Posts 

In  large  castings  the  center  has  very  little  strength, 
and  in  the  ease  of  thin  edges  of  lens-shaped  pulley  arms 
and  sections  of  like  character  the  thin  edges  are  much 
stronger  than  the  body  of  the  work,  when  not  cracked 
in  casting.  This  is  one  of  the  many  things  that  inter- 

fere with  the  absolute  reliability  of  mathematical  deter- 
minations of  the  strength  of  machine  parts. 

A  rectangular  hollow  section  is  nearly  if  not  fully  as 
strong  as  an  I-bcam  of  the  same  weight  and  form,  and 
12  to  16  times  stronger  to  resist  torsion  than  the  ordi- 

nary form  of  framing  consisting  of  two  side  plates  and crossgirts. 

Posts  or  parts  subject  to  compression  fail  either  by 
crushing  or  buckling.  If  too  short  to  buckle,  it  is  a 
matter  of  little  moment  whatever  the  form  of  the  cross- 
section;  but  if  long,  a  hollow  cylinder  is  best  because 
all  parts  are  braced  against  buckling,  whereas  in  a  rect- 

angle the  center  of  the  webs  buckles' easily.  This  is  also true  of  channel  or  angle  sections. 
In  machine  framing,  the  circular  section  does  not  lend 

itself  readily,  to  the  fastening  of  boxes  and  brackets. 
The  angle  and  channel  sections  are  costly  for  patterns 
and  finish,  and  the  rectangular  hollow  box  has  taken 
their  places. 

A  RuMt-PreventinK  Grease,  said  by  a  German  exchange  to 
be  readily  soluble  in  benzine  even  after  many  months'  stand- 
ins,  can  be  prepared  by  emulsifying  an  aqueous  solution  of 
chromic  acid  or  chromates  with  hydrocarbons,  saponiflable 
fats  and  oils  or  the  like.  The  fatty  constituents  serve  aw 
an  adhesive,  while  the  chromic  solution  prevents  rusting,  it  isi 
claimed.  Equal  parts  of  fat  and  a  5  per  cent,  solution  of  so dium  bichromate  are  triturated   in  a  mortar. 
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By  F.  H.  CoLviN 

A  cam.^haft  fixture  for  cutting  the  keyways  of  a  Fay  & 
Bowen  marine-engine  camshaft  is  shown  in  the  illustra- 

tion. These  cams  are  made  separately  and  keyed  on  their 
shaft  before  the  final  grinding. 

This  fixture  consists  primarily  of  the  long  bed  J  which 
is  bolted  to  the  table  of  a  hand  miller.    The  block  C  sup- 

faces  and  the  shoulder  concentric.  A  J§-in.  hole  was  bored 
through  B  for  a  i?^-in.  bolt ;  this  hole  must  be  square  with 
the  face,  but  not  necessarily  in  the  center.  A  was  drilled 
and  tapped  for  the  bolt,  in  line  with  the  hole  in  B.  The 
jiarts  A  and  B  were  then  put  together  and  bolted  to  the 
faceplate,  which  was  again  tested  for  trueness,  the  proper 
distance  from  the  center  of  the  plate.  Pieces  of  paper 
were  inserted  between  the  surfaces  to  prevent  slipping. 
The  casting  shown  in  Fig.  1  was  slipped  over  the  fixture 

SIMPLE   DEVICE   FOR   INDEXING   CAMSHAFTS 

ports  the  shaft  A,  which  is  to  be  milled  at  B  for  a  Wood- 
ruff key. 

The  plate  D  is  accu^-ately  laid  out  for  indexing  the  cams 
around  the  shaft,  while  the  notched  rod  H,  working  in  a 
pin  at  /,  positions  the  keys  lengthwise  on  the  shaft.  This 
plate  is  laid  out  to  index  for  either  two-,  four-  or  six- 
cylinder  motors,  all  the  necessary  notches  being  cut,  as  can 
be  seen. 

To  avoid  errors  in  indexing,  it  has  been  found  advisable 
to  fill  the  other  notches  with  a  soft  metal  plug  as  at  G,  to 
prevent  the  latch  E  dropping  into  it  by  accident.  The 
notches  to  be  used  are  also  marked  with  chalk,  as  indi- 

cated. This  is  a  simple  fixture,  but  has  proved  satis- 
factory for  this  work. 

Boriir^^  Parallel  Kq^tsidistai&t 
Moles  im^  Cas^iitk^s 

By  H.  H.  Parker 

It  was  necessary  to  machine  the  iron  castings.  Figs.  1 
and  2,  so  that  the  1-in.  holes,  cored  %  in.  in  diameter, 
would  be  parallel  to  the  ?  rV-'n.  bore  for  the  one  in  Fig.  1 
and  t«  the  3%-in.  counterbore  for  that  in  Fig.  2.  The 
center  distance  C  was  to  be  the  same  for  both  of  the 

castings. 
As  my  lathe  was  small  and  my  equipment  limited,  the 

fixture  shown  in  Fig.  4  was  rigged  up.  After  truing  the 
faceplate  the  casting  shown  in  Fig.  1  was  strapped  to  the 
faceplate,  the  large  cored  hole  bored  and  the  casting  faced 
off.  Then  the  casting  shown  in  Fig.  2  was  counterbored 
and  the  bottom  faced.  The  pieces  A  and  B,  Fig.  4,  were 
turned  up  from  a  piece  of  iron  bar,  A  being  made  a  close 
working  fit  in  the  counterbore  in  the  casting  shown  in 
Fig.  2  and  B  in  the  hole  in  that  shown  in  Fig.  1.  A 
shoulder  was  turned  on  the  bottom  of  B,  fitting  tightly 
into  A,  as  shown.  Care  was  taken  to  make  the  bottom  face 

yf  B  and  both  faces  of  A  square,  and  the  cylindrical  sur- 

and  clamped,  it  having  been  split  and  provided  with 
clamping  lugs  for  clamping  to  a  column.  Straps  were 
bolted  to  the  faceplate  to  hold  the  small  end  in  position, 
and  the  1-in.  hole  was  bored,  the  boss  at  the  smaU  end  also 
being  faced. 

The  casting  was  removed,  and  the  outside  nut  holding 

B  was  taken  off,  allowing  A  to  be  lifted  off  without  dis- 
turbing B.  Then  the  casting  shown  in  Fig.  2  was  located 

over  A,  the  nut  put  on  again  and  tightened,  and  the  bolt 

Doffed  Ones  shotr pasTion  otCostmgn^ 

ftipvtjcf>*etn  Suf  ftivts 
Sen  off  Bolt  hcrt afyvr  a/frjrnon  arxt iK^^ngdormXasfingri^ 

.,  i  Bolt  knx.fff' 

;2j  in  pivxk Side  Clevoi-ion rie.4 
FIG.  3 

THE  WORK  AND  HOW  EQUIDISTANT  HOLES  WERE 
BORED    IN    IT 

sawed  off  flush  with  the  to])  of  the  nut.  Stra])s  were  put 
on  to  hold  the  small  end  of  the  casting  in  position  and 
the  hole  was  bored. 

It  can  be  seen  that  the  success  of  this  method  depends 
upon  the  trueness  of  the  faceplate  and  the  fixture  pin 
and  also  the  previoiis  facing  of  the  two  castings. 
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By  J.  B.  Murphy 

In  this  article  consideration  is  given  to  the  grinding 
of  circular  forming  tools  of  the  sort  used  generally  in 
tooling  National  Acme,  Gridley  and  Cleveland  automatic 
screw    machines. 

In  a  forming  tool  the  wear  occurs  at  two  points — the 
first,  and  more  easily  remedied,  takes  place  directly  at  the 
cutting  edge.  This,  however,  is  never  allowed  to  become 

verv'  dull,  for  as  soon  as  the  tool  fails  to  cut  properly 
it  is  removed  and  reground. 

This  grind  is  quite  simple  and  can  easily  be  done 
freehand  by  a  practical  tool-grinder,  it  being  only  necessary 
to  try  the  face  with  a  small  square;  for  if  this  face  be 

riG.z no.  3 

EFFICIENT    FORMED-TOOL   GRINDING 

not  square  with  the  clamping  surface,  the  work  produced 
will  be  tapered. 

The  second  point  of  wear — the  most  troublesome  and 
most  difficult  to  remedy — is  the  wear  produced  on  the 
sides  of  the  cutting  edges  by  the  friction  of  the  work 
as  the  tool  is  fed  into  the  stock.  This,  of  course,  is 
caused  by  the  absence  of  side  clearance,  or  in  some  cases 
by  insufficient  side  clearance,  and  will  be  far  more  severe 
at  the  part  of  the  forming  tool  that  serves  as  a  parting 
cutter,  as  at  C  in  Fig.  1. 

Where  a  cutter  with  a  sharp  corner  occurs  in  a  formed 
tool,  this  corner  is  rapidly  dulled,  and  more  and  more 
of  the  burden  of  the  cut  is  moved  from  the  edge  toward 
the  center  of  the  tool.  Since  the  cutting  corner  on  the 
side  marked  C  is  weaker  than  the  opposite  corner,  through 
having  less  support,  it  is  rapidly  worn  away  and  the  side 
of  the  cutter  at  C  is  more  or  less  badly  worn  to  a  distance 

of  from  -["jj  to  %  in.,  or  even  more,  from  the  edge.  All 
this  stock  must  be  ground  away  before  the  tool  is  again 
fit  for  use,  entailing  a  serious  loss  of  both  tool  stock 
and  time. 

Practical  experience  with  various  screw  machines 
teaches  that  this  side  wear  usually  extends  about  %  in., 
no  matter  how  carefully  the  tool  may  be  ground.  I 
believe  it  would  be  impractical  in  the  great  majority  of 
cases  to  give  each  cutting  point  of  a  formed  tool  side 

clearance,  for  to  do  so  would  seriously  weaken  the  tool; 
indeed,  in  the  case  of  small  forming  tools,  they  would 
probably  break  at  once  upon  being  put  into  service.  If 
the  tool  is  small  in  diameter,  or  complex  in  face  profile, 

side  clearance  might  act  as  a  "check,"  and  cause  a  bad 
fracture.  The  method  of  grinding  such  formed  tools, 
as  shown  in  the  illustrations,  is  the  result  of  considerable 
experimenting,  and  while  it  does  not  entirely  eliminate 
side  wear,  it  reduces  this  trouble  to  a  minimum  and 
enables  us  to  save  much  cutter  stock  and  time  and  in- 

creases the  production. 
By  experiment  I  find  that  satisfactory  results  may  be 

obtained  if  the  cutting  face  is  ground  off  center  and 
ground  a  little  concave,  then  set  in  the  screw  machine 
below  the  center  and  the  cutter  revolved  enough  to  bring 
the  cutting  edge  of  the  tool  about  8  deg.  below  a  line 
passing  through  the  center  of  the  work  and  the  center  of 
the  forming  tool,  as  shown  in  the  diagram.  Fig.  4.  For 
this  a  height  gage  is  used,  and  by  measuring  with  this 
gage  from  the  tool  holder  every  forming  tool  may  readily 
be  set  correctly.  By  way  of  example,  take  the  2-in.  cutter 
shown.  In  grinding,  a  line  is  scribed  across  the  center; 
parallel  with  this  line  and  about  -^  in.  from  it  a  second 
line  is  scribed.  These  lines  must  be  located  so  that  the 

last  line  mentioned  will  remove  all  the  worn  part  of 
the  cutter  and  leave  the  tool  fit  for  use.  If  preferred 
the  angles  shown  in  Fig.  2  may  be  used  for  these  two 
lines,  and  the  layout  as  given  in  Fig.  2  followed.  Next 
we  set  the  cutter  in  a  vise  on  the  table  of  a  No.  1 
Cincinnati  universal  tool  grinder,  and  see  that  the  vise, 
turret  and  scale  are  all  set  at  zero. 

The  cutter  is  now  set  by  the  vertical  center  line  first 
mentioned,  using  a  square  on  top  of  the  vise  jaw,  and  the 
vise  tightened.  A  No.  2  Cincinnati  (cup  shape)  grinding 
wheel  is  then  placed  on  the  spindle  and  the  knee  of  the 
grinder  swung  around  on  the  column  10  deg.,  as  shown 
in  Fig.  1.  This  latter  setting  of  the  tool-grinding 
machine  throws  the  cut  around  on  the  periphery  of  the 

grinding  wheel  and  "dishes"  or  concaves  the  face  of  the 
cutter  in  an  amount  proportionate  to  the  distance  the 
knee  is  moved  around  on  the  grinder  column. 
When  the  cutter  is  ground  until  the  second  scribed 

line  is  reached,  three  things  should  have  been  accom- 
plished. First,  the  cutter  will  he  sharp  and  square  if  it 

has  been  tested  with  a  square  during  the  grinding  process 
and  the  proper  minute  adjustment  of  the  table  made; 
second,  the  cutting  face  will  be  off  center  an  amount 
equal  to  the  distance  apart  of  the  two  scribed  lines,  and 
third,  the  face  will  be  slightly  concaved.  This  latter 
gives  a  freer  chip  passage,  and  the  frictional  contact  of 
the  chip  upon  the  cutting  edge  of  the  cutter  is  correspond- 

ingly reduced,  thereby  greatly  prolonging  the  life  of  the 
cutter   and   lengthening  the   periods   of   service   between 
regrindim The  tool  is  now  set  in  the  automatic  with 

a  height  gage  as  previously  mentioned. 
In  dressing  the  grinding  wheel  all  dressing  is  done 

at  the  surface  B.  The  movement  of  the  table  of  the 

tool  grinder  is  along  the  line  marked  A,  Fig.  1,  and  a 
lever  feed  is  used.  The  gage  shown  in  Fig.  2  is  con- 

venient for  laying  out  the  second  of  the  scribed  lines. 
A  study  of  the  method  described  will  show  that  if  a 

tool  is  ground  with  the  cutting  face  on  a  line  with  the 
center,  it  must  also  be  set  in  the  screw  machine  true  to 
center;  that  is,  the  center  of  the  work,  the  center  of  the 
forming  tool  and  the  cutting  edge  must  all  be  true  in  the 
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same  horizontal  plane  to  operate  the  tool  at  its  maximum 
efficiency;  for  if  the  tool  so  ground  is  set  above  the  center 
of  the  work,  there  will  be  an  excessively  heavy  side  wear 
on  all  the  cutting  points  of  the  tool,  causing  frequent 
regrindings  and  resulting  in  a  serious  loss  of  stock  and 
time.  If  a  tool  so  ground  is  set  below  the  center  of  the 
work,  we  will  have  a  scrape  instead  of  a  cut;  a  condition 
upon  which  comment  is  unnecessary. 

The  idea  of  grinding  a  forming  tool  off  center  and 
concaved  is  to  permit  the  tool  to  be  set  below  the  center 

and  yet  counteract  the  scraping  effect ;  to  produce  instead 
a  cutting  effect.  As  will  be  seen  in  Fig.  3  the  wear,  if 
a  tool  is  ground  true  to  center  line,  will  be  in  a  line 

paralleling  the  vertical  center  line  of  the  tool  and  the 
length  of  the  wear  will  be  proportionate  to  the  depth 
of  cut.  This  condition  is  just  what  we  are  trying  to 
get  away  from,  because  this  action  so  greatly  destroys  the 
sides  of  the  cutter. 

If  the  cutting  face  is  ground  off  the  center  and  con- 
caved, the  tool  may  be  set  below  the  center  and  the 

cutting  edge  raised  to  the  center  line  of  the  work  and 
cutter  minus  the  amount  of  offset.  This  will  cause  the 
cut  to  run  from  the  center  line  of  the  tool  instead  of 

parallel  with  it,  and  the  sides  of  the  cutter  are  thereby 
preserved,  as  shown  in  Fig.  4. 

The  amount  the  cut  will  diverge  and  run  from  the 
center  will  be  in  proportion  to  the  amount  the  cutting 
face  of  the  formed  tool  is  ground  off  center.  This  will 
also  be  influenced  by  the  amount  the  tool  is  concaved. 
The  maximum  amount  such  a  tool  should  be  set  below 
the  center  is  the  amount  it  is  ground  off  center.  This 
distance  may  be  diminished  if  there  is  a  tendency  to 
chatter. 

It  must  be  remembered,  however,  that  it  is  possible  to 
increase  these  angles  to  the  point  where  they  become 
wholly  inefficient.  It  is  not  difficult  to  overdo  the  matter. 
While,  in  practice,  angles  less  than  those  given  here  may 
be  used,  the  latter  should  never  be  exceeded.  Our  figures 
as  given  here  are  about  the  limit,  in  standard  practice, 
and  are  for  cold-rolled  steel. 

Esg^^lssniag  OMce  anadl  Factory 

By  Charles  L.  Pearson 

"In  the  good  old  days,"  when  the  office  force  consisted 
of  a  bookkeeper,  a  billing  clerk,  an  order  clerk  and  an 
office  boy,  and  everybody  had  to  work  nights  to  get  off 

"the  balance,"  there  was  perhaps  some  justification  for 
having  the  regular  working  hours  of  the  office  shorter  than 
those  of  the  factory  and  for  extending  special  privileges 
to  office  employees. 

But  today,  with  office  work  as  highly  specialized  as 

factory  work,  with  the  addition  of  stenographers,  cost  de- 
partments, planning  departments  and  mechanical  account- 

ing methods,  do  the  reasons  that  originally  justified  a 
distinction  between  office  and  factory  still  exist?  Is 
there  today  any  reason  why  the  office  employees  .should 
enjoy  special  privileges  and  work  shorter  hours  than  the 
factory  ? 

There  are  many  managers  who,  perhaps  not  having 
given  the  matter  particular  thought,  feel  that  the  office 
employees  are  really  a  class  apart,  that  they  are  entitled 
to  special  privileges  and  to  shorter  hours  than  factory  em- 

ployees.    It  is  doubtful,  however,  if  anyone  today  who 

will  carefully  analyze  the  matter  will  be  able  to  discover 

any  good  reason  for  this  distinction.  There  are,  how- 
ever, a  number  of  reasons  why  uniform  hours  for  both 

office  and  factory  are  desirable : 

Pay  fob  Service  Only 

1.  As  a  matter  of  economy.  The  present-day  office 
force  is  much  larger,  in  relation  to  the  factory  force,  than 
formerly.  The  factory  employee  presumably  is  paid  only 
for  service  rendered.  There  appears  to  be  no  good  reason 

why  the  office  employee  should  be  paid  on  any  other  basis, 
work  any  shorter  hours  or  enjoy  any  more  privileges. 

2.  It  is  difficult  to  draw  the  imaginary  line  between 

"factory  employees"  and  "office  employees."  Cost  de- 
partments and  planning  departments  merge  office  funi- 

tions  and  factory  functions  so  completely  that  it  is  diffi- 
cult to  keep  up  the  class  distinction,  and  many  disputes 

arise,  causing  hard  feeling  and  dissatisfaction  among 
those  who  do  not  receive  the  special  privileges,  although 
little  or  no  difference  can  be  discerned  in  the  nature  of 

the  work  done  by  employees  on  each  side  of  the  "line." 
Anyone  who  has  tried  to  solve  this  vexing  problem  is 
well  aware  of  the  difficulties  involved. 

3.  One  of  the  most  serious  causes  of  trouble  is  tin- 
granting  of  special  privileges.  It  should  be  the  aim  of 
managers  to  abolish  special  privileges  whenever  possible. 

4.  As  a  matter  of  fact,  office  employees  do  not  work 
any  harder  than  shop  employees;  they  are  not  required 
to  concentrate  any  more  closely,  and  their  work  is  not  as 

fatiguing  as  most  factory  operations.  Modern  develop- 
ment in  manufacturing  processes  has  so  highly  specialized 

operations  that  more  intense  concentration  is  required. 

Office  operations  are  also  more  highly  specialized,  but  re- 
quire less  individual  skill  and  technical  knowledge  than formerly. 

5.  Uniform  hours  and  uniform  privileges  will  break 
down  the  fictitious  class  distinction  that  now  exists  in 

many  plants.  It  may  be  argued  that  the  people  employed 
at  office  work  are  radically  different  both  as  to  education 
and  home  environment  from  those  who  work  in  the  fac- 

tory. It  is  doubtful  if  any  greater  distinction  exists  in 

any  plant  between  the  factor)'  and  office  people  than  may 
1)6  found  within  the  factory  it-self  among  the  employees 
in  different  departments  or  on  different  classes  of  work. 
If  a  distinction  is  made  between  office  and  factory  em- 

ployees for  "social"  reasons,  why  not  make  similar  dis- 
tinctions between  factory  departments  for  the  same  rea- 

sons?   It  is  just  as  fair  and  just  as  logical. 

Democratic  Feeling  Engendered 

().  Uniformity  of  working  hours  and  privileges  natur- 
ally leads  to  social  intercourse  between  factor\'  and  offit>e 

employees,  which  is  very  desirable,  resulting  in  better 
feeling  and  better  cooperation  throughout  the  entire 
plant.  It ,  emphasizes  very  strongly  that  the  company 
desires  to  deal  fairly  with  all  its  employees  and  to  deal 
with  them  as  a  whole  rather  than  in  classes.  It  is  cer- 

tain to  develop  a  more  democratic  spirit  in  the  entire 
organization. 

There  is  at  the  present  time  a  great  deal  of  agitation 
throughout  the  country  for  shorter  hours  for  labor.  In 
many  plants  and  industries  the  application  of  some  form 

of  so-called  "scientific  management"  is  so  materially  in- 
creasing the  production  of  labor  and  improving  working 

conditions  that  shorter  hours  are  a  logical  sequence.     In 
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this  agitation  for  shorter  hours  for  labor  nothing  is  heard 
about  shorter  hours  for  office  employees.  Undoubtedly 
one  of  the  potent  reasons  for  the  demand  for  shorter 
hours  by  factory  employees  is  the  fact  that  shorter  hours 
have  been  granted  to  certain  classes  of  employees.  Shorter 
hours  for  factory  employees  seem  assured  in  all  industries. 
Will  this  be  accompanied  by  a  corresponding  decrease  in 

office  hours,  or  will  opportunity  be  taken  of  present  con- 
ditions to  make  office  and  factory  hours  uniform,  or  at 

least  more  nearly  so?  It  would  appear  that  the  present 

time,  when  factory  hours  are  being  reduced  till  they  ap- 
proximate more  closely  the  hours  that  it  has  been  custom- 

ary for  office  employees  to  work,  is  the  logical  time  to 
estalilish  for  these  different  classes  of  work  a  uniform 

standard  of  working  hours. 
Of  equal  importance  are  the  special  privileges  it  is 

customary  to  grant  office  employees,  such  as  freedom  from 

the  requirement  to  i-egister  time,  latitude  as  to  exact  time 
of  starting  and  quitting,  and  vacations  with  pay.  All 
these  privileges  and  some  others  that  are  commonly  grant- 

ed to  office  employees  are  the  cause  of  much  dissatisfaction 
among  factory  workers. 

PU.VCHING  THE  TlME   ClOCK 

In  the  matter  of  registering  time  there  appears  to  be 
no  reason  at  all  why  office  employees  should  not  register 
their  time,  if  it  is  customary  for  the  factory  employees  to 
do  so.  If  this  is  done,  promptness  in  attendance  will  be 
a  logical  result. 

The  problem  of  equalizing  vacation  privileges  is  per- 
haps more  difficult,  but  by  no  means  impossible  of  solution. 

One  way  to  handle  this  matter  is  to  consider  the  vacation 
with  pay  as  a  form  of  profit-sharing  and  to  grant  it  on  a 
basis  of  merit.  Emi)loyees  who  are  irregular  in  attend- 

ance are  not  entitled  to  as  much  in  the  way  of  privileges 
as  those  who  are  always  on  time  and  who  are  rarely  ab- 

sent.   A  plan  that  has  been  used  successfully  by  one  con- 

It  is  not  my  intention  to  recommend  any  revolutionary 

changes.  The  hours  and  privileges  granted  certain  em- 
ployees are  apt  to  be  based  on  long-established  usage,  and 

any  radical  change  might  be  inadvisable.  It  is  possible, 

however,  during  periods  of  change  to  bring  different  ele- 
ments to  a  more  nearly  unifonn  basis.  It  is  hoped  that 

managers  will  give  this  matter  more  thought  in  the  future 
and  that,  when  changes  in  working  hours  or  privileges  are 
under  consideration,  efforts  will  be  made  to  place  all 
classes  of  employees  in  the  plant  as  nearly  as  possible  on 
the  same  footing. 

It  is  possible  that  if  opinion  and  experience  are  brought 
to  bear  on  this  subject,  results  may  l)e  obtained  that  will 
prove  to  be  entirely  satisfactory  from  the  stand])oint  of 
both  employer  and  employee.  The  desirability  of  the  re- 

sults in  view  is  hardly  to  be  questioned ;  the  difficulty  is 
entirely  with  the  means,  and  no  one  would  make  the 
statement  that  this  difficulty  is  by  any  means  insurmount- 
able. 

lEastallanag  St\2^si2°  Mact&iinieB'y 

Special  Correspondence 

One  of  the  most  interesting  branches  of  work  which  the 
engineer  has  to  deal  with  is  the  installing  and  erecting  of 
hea\7  equipment.  Whether  this  is  done  at  mines  and 
smelters,  in  logging  camps,  or  in  mills  of  one  kind  or 
another,  there  are  always  a  number  of  novel  problems  aris- 

ing owing  to  the  peculiarities  in  the  equipment  itself, 
in  the  construction  of  the  building  where  it  is  to  be  in- 

stalled, or  in  the  nature  of  the  apparatus  which  is  avail- 
able for  handling  heavy  and  bulky  machine  parts. 

Our  readers  are  already  aware  that  a  large  percentage 
of  the  engineering  work  in  the  Hawaiian  Islands  is  in 
direct  line  with  the  manufacture  of  cane  sugar.     The 

FIG.    1.     LARGE    .Sl'(;Ai:    CUY.STALLIZIOU    tSET    L"r 
SHORT    FLAT-CAR 

OS    A     FIG. laOGIXG    .SLI.XG     FOU    I10I.STI.\G    LARGE    SUGAR 

CRTSTALLIZER 

cem  is  to  grant  one  week's  vacation  with  pay  for  each 
25  consecutive  weeks  of  perfect  attendance.  This  gives 

every  employee  an  opportunity  to  earn  a  two  weeks'  vaca- 
tion with  pay  each  year.  The  employee's  record  may  Ije- 

gin  on  any  Monday  morning,  the  only  requirement  being 
25  consecutive  weeks  without  absence  or  tardiness.  The  va- 

cation must  be  taken  at  a  time  approved  by  the  company 

and  not  necessarily  at  the  end  of  the  25-week  period. 

large  number  of  sugar  factories  scattered  about  the  Islands 
means  that  there  is  always  a  great  deal  of  important  work 
coming  to  the  attention  of  trained  engineers. 

Sugar  machinery  in  all  of  its  details  is  of  very  heavy 
construction,  and  not  infrequently  it  has  to  be  erected  in 
structures  with  rough  and  ready  equipment  that  may  be 
available,  and  frequently  with  the  aid  of  workmen  not 
o\crskillcd  in  the  rigging  up  and  slinging  of  big,  heavy 
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work.  A  great  deal  of  this  machinerv  is  shipped  to  far- 
away parts  of  the  world,  where  {)erhaps  the  sugar  mill 

may  represent  the  only  industrial  plant  in  the  section  and 
where  there  are  few  trained  mechanics  to  assist  in  the 

installation  or  operation  of  the  equipment. 
In  the  Hawaiian  Islands  the  building  of  this  class  of 

apparatus  has  been  carried  on  for  so  many  years,  and  has 
been  in  fact  the  principle  machine-building  industry  for 
so  many  years,  that  practically  all  the  engineers  and  nie- 

will  be  noticed,  are  very  short  affairs.  The  locomotive  is 
a  regular  plantation  engine  used  in  large  numbers  about 
the  Islands — every  plant  having  several  of  these  locomo- 

tives and  a  large  number  of  the  .small  cars,  which  are 
commonly  utilized  in  running  about  the  sugar  plantations 
when  bringing  in  the  cane  when  cut  for  handling  in  the 
mills. 

Fig.  1  also  gives  an  excellent  idea  of  the  appearance  of 
the  crystallizer,  showing  the  big  driving  gear  at  the  end 

FIG.  3.  CRYSTALLIZER  NEARLY  OPPO- 
SITE MILL  UPPER  DOOR 

FIG.  4.  CRYSTALLIZER  READY  TO  BE  PUT  ON  SMALL 
CAR  OR  TRUCK  IN  MILL 

chanics  in  general  have  had  a  more  or  less  extended  experi- 
ence with  the  work. 

Some  time  ago,  in  the  installation  of  equipment  at  the 
Ewa  Sugar  Mill,  some  few  miles  out  of  Honolulu,  a  bat- 

tery of  26  big  crystallizers  had  to  he  placed  in  position. 
The  methods  adopted  for  handling  this  heavy  work  are 
illustrated  by  the  photographs. 

These  crystallizers  measure  8  ft.  in  diameter  by  20  ft. 
in  length  and  weigh  16,000  lb.  each.  They  are  built  up 
of  %-in.  boiler  plate.  The  heads  are  of  y2-\n.  plate. 
They  have  a  shaft  running  through  from  end  to  end.  The 
shaft  when  in  operation  in  the  mill  is  rotated  slowly  to 
revolve  a  series  of  blades  which  keep  the  mass  of  sugar 
moving  constantly  about  with  an  easy  motion  in  the  cylin- 

drical tank. 

During  this  stirring  process  evaporation  is  constantly  go- 
ing on,  permitting  gradual  crj'stallization  of  the  material. 

The  hoisting  machine  used  for  lifting  the  crystallizers 
to  the  second  floor  of  the  structure  was  a  steam  plowing 
engine,  which,  as  used  on  ranches,  is  fitted  with  a  hig 
winding  drum  underneath  to  pull  a  gang  of  .plows. 

To  carry  the  hoisting  tackle  a  monorail  system  was 
erected  in  the  mill,  the  outer  end  of  the  rail  projecting 
.some  13  or  15  ft.  from  the  building,  where  it  is  supported 
upon  an  A-frame,  as  seen  in  a  number  of  the  views.  This 
structure  outside  of  the  mill  was  of  heavy  material  with 
a  base  about  20  ft.  wide,  with  ladders  formed  up  either 
side  of  the  legs. 

One  of  the  crystallizers,  as  brought  in  on  a  pair  of  flat- 
cars  from  the  siding,  is  shown  in  Fig.  1.     These  cars,  it 

for  operating  the  horizontal  shaft  and  the  beating  vanes inside. 

Fig.  2  illustrates  the  crystallizers  with  the  men  at  work 
rigging  a  sling  about  the  cylinder,  which  is  to  be  hoisted. 
One  end  of  the  crystallizer  is  shown  jacked  up  on  the 
block  to  admit  of  the  ropes  being  passed  freely  around 
the  middle,  while  a  steel  yoke  is  seen  at  the  top  for  seizing 
the  ropes  and  forming  a  loop  for  the  hook  of  the  hoisting 
tackle.  Fig.  3  shows  the  crystallizer  going  up  alongside 
the  big  opening  in  the  mill,  through  which  it  is  to  be 
passed  to  the  floor  of  the  building. 

An  8-ton  triplex  block  was  used  on  the  monorail,  the 
workmen  shifting  the  load  from  the  rope  tackle  to  the 
triplex  hoist,  the  work  remaining  suspended  on  the  tackle 
block  while  the  hook  of  the  triplex  lioist  was  swung  under 
the  steel  loop  to  take  the  load  from  the  rope  tackle. 

Fig.  4  illustrates  the  manner  in  which  the  crystallizer 
is  hoisted  to  place  a  car  under  the  body  to  enable  the 
cylinder  to  be  transferred  to  the  j)oint  of  installation  in 
the  mill. 

When  the  crystallizer  has  been  brought  approximately 
into  position,  the  rope  tackle  is  again  applied  to  lift  it 
from  the  car  and  suspend  it  while  it  is  turned  around 
crosswise  into  position  with  the  rest  of  i)\e  battery  of 
crystallizers.  After  it  has  been  swung  about  into  cross- 

wise position  it  is  dropped  onto  small  rollers  to  enable 
it  to  be  dragged  and  skidded  into  its  permanent  location. 

The  installation  of  crystallizers  was  conducted  under 
the  supervision  of  E.  Renton  Hind,  consulting  engineer 
of  the  Honolulu  Iron  Works. 
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SYNOPSIS — The  bolt  is  not  far  behind  the  re- 
ceiver in  number  of  manufacturing  operations  in- 

volved. This  article  begins  the  detailed  description 

of  the  successive  operations  performed  on  it. 

Tlie  bolt,  wliic  li  fits  inside  the  receiver,  holds  the  cart- 
ridge in  position  in  the  chamber  and  against  the  recoil 

of  the  powder  charge.  It  is  a  drop  forging  of  Class  C 

steel,  0.89x0.70  rectangular  section,  in  multiples  of  7^^ 
in.  It  is  shown  in  detail  in  Fig.  565.  The  blanks  are 

first  heated  and  bent,  as  in  Fig.  565A,  then  drop-forged  in 
the  dies  shown  in  Fig.  567.  Then  follow  the  usual  trim- 

ming and  pickling,  after  which  the  ends  are  milled  and 

the  hole  is  drilled.  This  hole  becomes  the  first  working 
point  for  future  operations.  After  the  under  side  of  the 

handle  is  milled  in  operation  12  it  becomes  a  very  import- 
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OPERATIONS  ON  THE  BOLT 
A  Blocking  from  bUlet 

A-1  Pickling 
C  Trimming 
D  Dropping  to  finish 

D-1  Pickling 
E  Trimming 
F  Dropping  to  finish  and  twist 
G  Annealing 

G-1  Pickling 
1  Milling  ends 
2  Drilling  firing-pin  hole 
3Vi  Drilling  striker  hole 
43  Drilling  and  shaping  striker  seat 
AA  Reaming  striker  point  hole,  to  finish   (hand) 
5  Countersinking  front  end  in  lathe 
6  Facing  rear  end  in  lathe 
7  Clamp   milling   handle    (Watershop) 
8  Turning   body,   roughing 
10  Turning  lugs,  front  and  rear,  and  front  of  handle 

on  bolt 
9  Turning  body  to  finish 
11  Burring 
12  Milling    body,    under    side    and    top    of    handle,    and 

extracting   cam 
13  Milling  right  and  left  side  of  safety  lug 
14  Milling  right  and  left  side  of  locking  lugs 
19  Hand  milling  to  remove  stock  left  by  operations   12 

and  13 
15-24  Hand    milling   front   end   of  bottom    lug   and   top   of 

locking   lugs 
20  Milling  rear  of  handle  to  gage 

46-39  Group  capacity 
48,  Hand   milling  sides  of  locking  lugs 
BB  Removing  burrs  from  rear  lugs  and  under  handle 
CC  Stamping  stock   mark 
23  Hand  milling  rear  corners  of  rear  lug 

•Copyright,   1916,  Hill  Publishing  Co. 

32  Drilling  gas  and  bolt  stop  pin  holes 
16-19 1^  Turning    bevel,    front   end,    and    for   extractor    collar 

DD  Removing  burrs  from  extractor-collar  groove 
21-28-29  Milling   and    counterborlng    for   sleeve,    and   milling 

for  safety  lock 
25-26  Profiling  extractor  cam,  rough  and  finish 

FF  Removing  burrs  left  by  operation  28  with  facing  tool 
GG  Removing  burrs  left   by  operation  21,   filing 
36  Hand  milling  for  cock-notch 

32^4-33  Hand  milling  tor  sleeve  lock 
22  Hand  milling  top  of  handle 
27  Hand  milling  extractor  groove 
34  Hand  milling  sleeve   stop 
35  Hand  milling  for  sleeve  lock 
31  Tapping  for  sleeve 
37  Hand  milling  for  cocking  cam,  roughing 
38  Hand  milling  tor  cocking  cam  to  finish 
JJ  Removing  burrs  left  by  operation  38  with  reamer 

39  Milling  to  remove  stock,  front  end   (run  with  opera- tions  20  and   46) 

44  Hand  milling  top  of  upper  locking  lug 
40-41  Hand  milling  ejector  slot  top  and  bottom 

LL  Removing  burrs  from  well  with  reamer 
44  V4  Removing  burrs  with  hand  tool,  rear  of  front  lugs 

45-45%  Counterborlng  for  head  space,  rough  and  finish 
46  Milling  front  end  to  finish 
47  Profiling  to  finish   (matching  head  and  space) 
KK  Removing    burrs    left    by    operation    46    with    hand 

space   tool 
58  Bending  handle 
59  Reaming    firing-pin     hole 
64  Filing  cam,  fitting  to  receiver  and  general  cornering 
53  Casehardening 
54  Assembling  with  extractor  collar 
55  Freeing  extractor  collar  in   speed  lathe 
56  Filing  ears  of  extractor  collar 
52  Polishing  surface 
57  Burring  bolt  stop  notches    (with  oilstone) 
65  Brownlne 
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ant  working  point  and  is  used  on  nearly  all  future  opera-  position.  These  parts  and  the  back  end  of  the  bolt  give 

tions.  The  body  is  turned  with  relation  to  this  surface,  the  measuring  points  from  which  all  the  other  parts  are 
BO  that  the  handle  will  come  to  its  seat  in  the  correct     gaged   when   making   the   various   inspections   required. 

MAIN   OPERATIONS  OX   BOLT 

A — Body.  Operations  8  and  9 
B — Handle.  Operations?  and  58 
C — Upper  locking  lug.  Oper- 

ations 14,  li).  24  and  44 
D — Lower  locking  lug 
E — Safety  lug.  Operations  10 

and  13 

F — Extractor  cam.  Operations 
25  and  26 

G — Extractor  collar  groove. 
Operations    16    and    19^ 

H — Extractor  groove.  Opera- tion 27 

I — Sleeve  lock  notch.  Oper- 
ations  32  V4   and   33 

J — Ejector  groove.  Operations 40   and    41 
K — Sleeve    stop.      Operation  34 
L — Under  side  of  handle.  Oper- 

ation  12 

M — Cocking  cam.  Operations 
37  and  38 

N — Firing-pin  hole.  Operation 
2 

O — Striker   hole.   Operation  3\4 
P — Striker  point  hole.  Oper- ation  AA 

OPERATION  A.  BLOCKING  FROM  BILLET 
Transformation — Fig.  565-A.  Number  of  Operators — One. 

Description  of  Operation — Blocking  from  bar,  breaking  down 
and  bending.  Apparatus  and  Equipment  Used — Billings  & 
Spencer  400-lb.  drop  hammer,  two  dies  and  bending  block  at 
right.  Fig.  566.     Production — 40  per  hr. 

OPERATION  A-1.  PICKLING 
Number  of  Operators — One.  Description  of  Operation — 

Pickling:  1  part  sulphuric  acid  to  9  parts  water,  same  as  on 
the  receiver;  the  pickling  time  varies  from  10  to  15  mtn.,  the 
same  as  on  the  receiver.  Apparatus  and  Equipment  Used — 
Wooden  pickling  tanks  and  wire-mesh  baskets.  Note — This 
is  to  be  discontinued,  but  the  same  process  will  form  opera- 

tions D-1  and  G-1. 

Note- 

OPERATION  C. 
-Abandoned. 

TRIMMING 

OPERATIO.V    D.    DROPPING   TO    FINISH 
Transformation — Fig.      567.       Number     of     Operators — One. 

Description  of  Operation — Dropping  to  finish.     Apparatus  and 
Equipment    Used — SOO-lb.    Billings    &    Spencer    drop    hammer 
and  one  pair  of  drop  dies.     Production — 40  per  hr. 

OPERATION  D-1.    PICKLING 
Note — Same  as  operation  A-1. 

OPERATION  E.    TRIMMING 

Transformation — Eig.  568.  Machine  Used — Perkins  back- 
geared  press,  3-in.  stroke.  Number  of  Operators  per  Machine — 
One.  Punches  .ind  Punch  Holders — Trimming  punch  and  die 
punch  have  a  square  shank.  Dies  and  Die  Holders — Die  set 
in  shoe  and  held  by  setscrews.  Stripping  Mechanism — None; 
pushed  through  die.  Average  Life  of  Punches — 50,000  pieces. 
Lubricant — None.  Production — 600  per  hr.  Note — One  oper- 

ation only  on  trimming. 
OPERATION  G.  ANNEALING 

Number  of  Operators — One.  Description  of  Operation — 
This  is  annealed  in  powdered  charcoal  in  iron  pots  at  a  tem- 

perature of  820  deg.  C.  (1,508  deg.  F.);  the  heat  is  shut  oft 
gradually  as  the  temperature  approaches  the  prescribed  limit 
and  is  allowed  to  cool  slowly.  Apparatus  and  Equipment 
Used — Brown  &  Sharpe  oil-burning  furnaces,  same  as  on 
receiver. 

OPERATION   G-1.    SECOND   PICKLING 
Note — Same  as  operation  D-1. 
OPERATION  F.  DROPPING  TO  FINISH  AND  TWIST 
Transformation — Fig.  569.  Number  of  Operators — One 

Description  of  Operation — Dropping  arid  twist.  Apparatus  and 
Equipment  Used — Billings  &  Spencer  400-lb.  drop  hammer,  dies 
shown  in  Fig.  570.  Production — 100  per  hr.  Note — First  twist 
of  handle  is  done  in  foot  vise,  to  allow  bolt  to  sit  In  dies 
without  rocking. 

OPERATION  1.  MILLING  ENDS 

Transformation — Fig.  571.  Machine  Used — Pratt  &  Whit- 
ney No.  2  Lincoln  miller.  Fig.  572.  Number  of  Machines  per 

Operator — One.  Work-Holding  Devices — Special  vise.  Fig 
573;  work  located  endwise  against  hardened  stop  A:  cam  D 
draws  swiveling  Jaw  C  with  the  work  against  the  fijfed  law  B. 
Tool-Holding  Devices — Standard  arbor.  Cutting  Tools — Two 
side-milling  cutters,  Fig.  574.  Number  of  Cuts — One  Cut 
Data — Speed,  60  r.p.m.;  %-ln.  feed.  Coolant — Cutting  oil,  put 
on  by  brush.  Average  Life  of  Tool  Between  Grindlngs — 2,000 
pieces.     Gages — Fig.   575.     Production — 20  per  hr 

Owing  to  the  right-angle  bend  that  the  handle  makes 
with  the  body  of  the  bolt,  the  breaking-down  operation 
is  quite  important;  then,  too,  the  bend  in  the  handle 
itself  requires   careful   attention. 

The  drilling  resembles  the  work  on  the  gun  barrels, 
except  that  a  vertical  instead  of  a  horizontal  machine 
is  u.sed  and  the  hole  is  much  shorter.  The  form  of 

drill  employed  is  practically  the  same  as  that  used  for 
the  barrels. 

The  machining  of  the  bolts,  however,  has  a  number  of 

interesting  features  that  ai-e  not  commonly  found  in 
ordinary  machining  operations.  These  are  the  methods 
used  in  turning  the  handle  and  the  body  of  the  bolt, 
as  well  as  the  outside  of  the  lockinjj  lusfs. 

The  handle  is  machined  by  what  is  in  reality  a  turn- 
ing operation,  using  two  formed  cutting  tools,  one  at 

the  back  and  one  at  the  front.  These  tools  are  forced 

onto  the  work  by  means  of  right-  and  left-hand  screws, 
as  shown  in  Fig.  .509,  the  tools  them.«elves  being  shown 
in  detail  in  Fig.  600.  The  bolt  itself  is  held  with  a  handle 
in  line  with  the  center  of  the  lathe,  by  a  special  chuck 
that  locates  the  hole  in  the  bolt  at  right  angles  to  the 

handle  and  drives  it  for  the  turning,  or  "clamp  milling,'' 
as  it  is  called  here.  This  is  done  in  a  special  machine 
belonging  to  the  lathe  family  and  built  at  the  Hill  shops. 

The  body  is  turned  in  millers  of  the  Lincoln  type, 
the  bolt  being  driven  by  the  miller  spindle  and  sujiported 
at  the  outer  end  by  a  special  center,  as  shown  in  Fig.  fi03. 
The  tool  is  held  on  the  table  of  the  miller  and  fed  under 
the  work  by  the  regular  table  feed.  The  cutter  is  of 
the  regular  flat  forming  type,  made  in  sections  to  pass 

to  each  side  of  the  safety  lug  and  with'  the  cutting  edge 
at  an  angle  to  give  a  shearing  cut.  This  is  shown  in 
Fig.  606.  The  lubricating  of  this  broad  cut  is  something 
of  a  problem,  especially  if  the  stock  is  tough,  as  some- 

times happens.  Both  cutting  oils  and  soda  cutting  com- 
])ound  are  used,  dejiending  on  the  stock  to  be  cut.  In 
some  cases  the  compound  answers  best  and  gives  a  smooth. 



neccniber  7,  1916 A  M  F  R I C  A  N     MACHINIST 989 

bright  finish;  in  others  the  addition  of  more  or  less  oil 
gives  better  results.  In  all  cases  the  work  is  flooded  for 
best  results. 

The  diameter  of  the  body  is  quite  important,  as  it 
fits  the  small  ares  of  the  well  hole,  or  bore,  of  the  receiver 
left  by  the  various  milling  operations.  This  guides  the 
bolt  in  its  action,  while  the  lugs  slide  through  their 
respective  slots  and  lock  against  their  shoulders   in  the 

Fie.572 

receiver.  These  lugs  are  faced  by  the  same  cutters  as 
turn  the  body,  which  locates  them  in  proper  relation  to 
the  handle  and  the  end   of  the  bolt. 

The  lugs  are  milled  with  relation  to  the  body,  both 
in  order  to  serve  the  proper  thickness  and  to  blend  with 
the  round  body  of  the  bolt  itself.  This  makes  it  neces- 

sary to  accurately  locate  the  bolt  with  relation  to  the  cut- 
ler, and  even  then  requires  a  slight  amount  of  drawfiling. 
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Profiling  the  cards  on  the  lugs,  and  also  the  sleeve 
stop  at  the  handle  end  of  the  holt,  are  interesting 
operations.  In  fact,  the  functions  performed  by  the 
various  portions  of  the  bolt  make  it  a  very  important 

piece  of  mechanism  in  the  operation  of  the  rifle.  Its 

proper  action  makes  the  arm  extremely  effective  and 
its  failure  renders  it  useless.  In  this  connection  the 

ease  with  which  the  bolt,  firing  pin  and  cocking  piece 
dan  be  disassembled  and  rendered  useless  is  one  of  the 

good,  even  brilliant  features  of  its  design. 

The  drilling  of  the  firing-pin  hole  as  performed  in 

operation  2  is  another  example  of  the  use  of  simple  fix- 
tures in  connection  with  Pratt  &  Whitney  upright  drills. 

The  cutting  speed  on  the  work  is  600  r.p.m.  and  that  the 
cut  is  rather  severe  is  indicated  by  the  fact  that  fifteen 

pieces  only  are  averaged  to  a  grinding.  The  drilling  of 
the  striker  hole  in  operation  3^2  is  not  as  severe  a  test 
as  the  above  on  the  endurance  of  the  cutting  edge  of  the 

tool,  in  spite  of  the  fact  that  a  speed  of  900  r.p.m.  is  used 
with  the  same  feed  as  above.     This  latter  operation  is 

OPERATION  2.  DRILLING  FIRING-PIN  HOLE 
Transformation — Fig.  576.  Machine  Used — Pratt  &  Whit- 

ney upright  drill.  Fig.  577.  Number  ot  Machines  per  Operator 
—10.  Work-Holding  Devices — Drilling  fixture,  Fig.  578. 
Tool-Holding  Devices — Drill  held  in  collet  by  setscrew  in 
carriage  ot  machine.  Cutting  Tools— Barrel  drill,  Fig.  579. 
Cut  Data — Speed,  600  r.p.m.;  ifs-in.  feed.  Coolant — Cutting  oil. 
^4-in.  stream.  Average  Life  of  Tool  Between  Grlndings — 15 
pieces.  Gages — Fig.  580.  Production — 3  per  hr.  per  machine; 
30  per  hr.  per  operator. 

OPERATION  314.  DRILLING  STRIKER  HOLE 

Transformation — Fig.  581.  Machine  Used — Pratt  &  Whit- 
ney barrel  driller.  Number  of  Machines  per  Operator — Three. 

Work-Holding  Devices— Revolving  fixture.  Fig.  582.  Tool- 
Holding  Devices — Setscrew  in  carriage  of  machine.  Cutting 
Tools — Barrel  drill.  Fig.  583.  Number  of  Cuts — One.  Cut 
Data — Speed,  900  r.p.m.;  A -in.  min.  feed.  Coolant — Cutting  oil. 
Average  Life  ot  Tool  Between  Grlndings — 35  pieces.  Gages — • 
Fig.  584.     Production — 12  per  hr.   per  machine. 
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an  adaptation  of  the  barrel-drilling  machine  for  com-  sibly   not  from  the  viewpoint  of   floor-space   etficiency, 
paratively  short-hole  drilling.     Apparently  it  is  capable  considering  that  the  larger  part  of  the  bed  of  the  machine 
of  rather  a  high  rate  of  production  on  this  class  of  work  is  not  utilized.    It  is,  however,  a  very  good  example  of  the 
and  may  be  said  to  do  this  job  efficiently  although  pos-  adaptation  of  work  to  machines  intended  primarily  for 
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OPERATION  43.  DRILLING  AND  SHAPINC,  STRIKER  SEAT 

Transformation — Fig.  ,58.'j,  Macliine  ITsed — Pratt  &  Wliit- 
ney  liand  screw  machine,  16-in.,  Fig.  586;  machining  diagram. 
Fig.  r)86-A.  Number  of  Operators  per  Machine — One. 
Worlt-Holding  Devices — Revolving  fixture.  Fig.  587.  Tool- 
Holding  Devices — Drills  in  turret  of  machine.  Cutting 
Tools — Two     drills,     one     countersink,     one     bottoming     drill 

and  two  small  drills.  Fig.  588;  A.  drill  holder  for  striker  point 
hole;  B,  reaming  striker  point  hole.  Cut  Data — Speed,  640 
r.p.m.  and  320  r.p.m,;  hand  feed.  Coolant — Cutting  oil,  'A -in. 
stream.  Average  Life  of  Tool  Between  Grindlngs — 300  pieces. 
Gages — Fig.  589;  A,  depth  of  straight  part;  B,  depth  on  curve; 
C,  size  and  direction;  D,  position  of  striker  point  hole;  B, 
diameters  and  depth.     Production — 75   per  hr. 
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FIG.  607 

OPERATION  AA.    REAMING  STRIKER  POINT  HOLE  TO 
FINISH    (HAND) 

Number  of  Operators — One.  Description  of  Operation — 
Reaming  striker  point  hole  to  finish,  by  hand.  Apparatus  and 
Equipment  Ueed — Hand  reamer.  Production — 350  per  hr. 
Note — Striker  body  is  0.2S-in.  diameter  and  striker  point  Is 
0.075-in.  diameter. 
OPERATION   5.    COUNTERSINKING  FRONT  END  IN  LATHE 

Transformation — Fig.  590.  Machine  Used — Prentice  speed 
lathe.  Number  of  Operators  per  Machine — One.  Cutting 
Tools. — Countersink.  Fig.  591.  Coolant — Cutting  oil  api)lied 
with  brush.  Gages — None.  Production — 175  per  hr.  Note — - 
Same  as  operation  6,  except  tool  used. 

OPERATION  6.  FACING  REAR  END  IN  LATHE 
Transformation — Fig.  592.  Machine  Used — Prentice  speed 

lathe.  14-in.,  Fig.  593.  Number  of  Operators  per  Machine — 
One.  Work-Holding  Devices — Held  on  pilot  and  center  In 
tailstock.  Fig.  593.  Tool-Holding  Devices — Taper  shank. 
Cutting  Tools — End  mill.  Fig.  594.  Cut  Data — Speed.  70  r.p.m.; 
hand  feed.  Coolant — Cutting  oil,  %-in.  stream.  Average  Life 
of  Tool  Between  Grindings — 200  pieces.  Gages — Fig.  595. 
Production — 100  per  hr. 

OPERATION  7.  CLAMP  MILLING  HANDLE 
Transformation — Fig.  596.  Machine  Used — Machine  built 

at  the  Hill  .shop.  Number  of  Operators  per  Machine — 
One.  Work-Holding  Devices — Clamped  to  driver.  Fig.  598. 
which  screws  on  spindle  nose.  Tool-Holding  Devices — Special 
holder.  Fig.  599.  Cutting  Tools — Form  cutters.  Fig.  600.  Num- 

ber   of    Cuts — One.      Cut    Data — Speed,    70    r.p.m.;    hand    feed. 

other  purpo.ses.  When  thi.s  can  be  done  as  effectively  as 
i.s  done  in  this  ca.'se,  it  rednces  the  number  of  idle  machines 
in  the  plant,  tluis  actually  increases  the  per  square  foot 
floor-space  operating  efficiency  of  the  plant  as  a  whole. 

The  drilling  and  shaping  of  the  striker  seat  is  an  in- 
teresting job,  partly  on  account  of  the  difficulty  of  sup- 

porting the  tools  which  must  have  considerable  overhang 
in  order  to  reach  the  portion  of  the  work  which  is  to  be 
machined.  The  use  of  a  pilot  on  the  spotting  drill  shown 
in  Fig.  586A  tends  to  reduce  this  overhang  materially 
and  insures  at  least  that  the  center  is  spotted  in  correct 
relation  to  the  bore  of  the  bolt.     The  .same  principle  of 

Coolant — Cutting  oil,  Vi-\n..  stream.  Average  Life  of  Tool 
Between  Grindings — 50  pieces.  Gages — Fig.  601;  A,  diameter 
of  ball;  B,  double  snap  gage  for  taper  handle;  C,  squaring 
handle  with   body.      Production — 45   per  hr. 

OPERATION  8.  TURNING  BODY,  ROUGHING 
Transformation — Fig.  602.  Machine  Used — Pratt  &  Whit- 

ney No.  2  Lincoln  miller.  Fig.  603;  the  dead  center  is  con- 
trolled by  lever  A  and  held  in  place  by  strap  B.  which  Is  swung 

In  and  out  of  place  easily;  the  center  is  tightened  by  screw  C. 
Number  of  Machines  per  Operator — Two.  Work-Holding 
Devices — Held  on  centers.  Fig.  604,  driven  by  handle.  Tool- 
Holding  Devices — In  holder  on  carriage  of  machine.  Fig.  605. 
Cutting  Tools — Form  cutter.  Fig.  606.  Number  of  Cuts — One. 
Cut  Data^ — Speed.  60  r.p.m.;  %-in.  feed.  Coolant — Cutting  oil. 
%-In.  stream.  Average  Life  of  Tool  Between  Grindings — 200 
pieces.      Gages — Fig.    607.      Production — 25    per    hr. 

OPERATION   10.    TURNING   LUGS.    FRONT   AND   REAR, 
AND   FRONT   OF   HANDLE 

Transformation — Fig.  608.  Machine  Used — Pratt  &  Whit- 
ney No.  2  Lincoln  miller.  Number  of  Machines  per  Operator — 

One.  Work-Holding  Devices — Held  on  centers,  I^ig.  609. 
Tool-Holding  Devices — Holder  on  carriage  of  machine.  Fig. 
610.  Cutting  Tools — Facing  cutters,  Fig.  611.  Number  of  Cuts 
— One.  Cut  Data — Speed.  70  r.p.m.;  %-ln.  feed.  Coolant — 
Compound,  flooded  with  five  '4 -in.  streams.  Average  Life  of 
Tool  Between  Grindings — 200  pieces.  Gages — Fig.  612;  A.  rear 
of  front  lugs  from  rear  end;  B.  rear  of  rear  lug  from  rear  end; 
C.  front  of  rear  lug  from  rear  end;  D.  front  of  handle  from 
rear  end;  E.  squaring  lugs.     Production — 25  per  hr. 

piloting  tlie  tool  by  the  bolt  bore  is  followed  with  the  pin- 
hole drill  and  the  reamer  shown  in  the  same  illustration. 

It  will  be  noticed  that  chip  clearance  is  provided  by  means 
of  grooves  on  the  sides  of  the  pilots  on  these  tools. 

Operation  10  is  a  good  example  of  how  the  miller  can 
be  induced  to  turn  out  lathe  work  to  advantage.  The 
miller  characteristic  of  a  rotating  tool  is  dispensed  with, 
and  the  cutting  tools  are  held  in  the  block  shown  in 

Fig.  010,  this  being  mounted  upon  the- miller  table  and 
advanced  with  its  multiple  tools  into  the  rotating  work. 
This  arrangement  gives  a  powerful  drive  combined  with 
great  rigidity,  turning  out  25  pieces  per  hour. 
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FLesimffiiBSi^  Ts^peredl  Holes 
The  munition  manufacturers  of  the  United  States  and 

Canada  have  run  into  all  kinds  of  trouble  in  the  filling 

of  their  contracts,  as  anyone  familiar  with  this  indus- 

try can  attest.  There  have  been  annoyances  with  over- 
exactinjj  inspection,  absurdly  close  limits,  overlapping 
limits,  and  a  thousand  and  one  troubles  which  developed 

after  much  valuable  material  had  been  scrapped.  All 
these  phases  of  ammunition  manufacture  have  been 
touched  upon  in  articles  and  editorials  in  the  American 

Tapered  holes  can  be  produced  by  boring  with  a  single- 
jiointed  tool,  but  this  is  a  slow  operation.  In  some  steels 
they  can  also  be  produced  by  boring  a  straight  hole  and 

afterward  forcing  a  highly  polished  hardened-steel  man- 
drel into  the  hole.  There  will  of  course  be  some  "come 

back"  to  the  steel  after  the  mandrel  is  withdrawn,  but 
the  hole  can  be  made  to  a  fairly  definite  taper  if  the 

steel  is  of  uniform  analysis — uniform  in  temper  and  of 
uniform  thickness  as  regards  the  walls.  For  this  meth- 

od the  taper  of  the  mandrel  can  be  ascertained  only  by 

experiment.     Calculation  in  our  case  gave  us  no  satis- 

riG.  I 

FIG.  1.    ANALYSIS  OF  TAPER  REAMER  ACTION 

Machinist,  by  men  who  have  cited  instances  of  troubles 
which  they  have  overcome.  There  is  one  shell  that  has 
perhaps  caused  more  sleepless  nights  than  all  the  others 
together.  I  refer  to  the  Russian  shell  with  the  tapered 
bore. 

A  firm  with  which  I  formerly  was  connected  had  taken 
a  subcontract  for  a  large  number  of  these  shells,  and 

it  was  up  to  me  to  devise  means  for  getting  this  shell 
out  at  a  profit. 

It  was  at  first  thought  that  the  shell  could  be  taper 
reamed  in  the  ordinary  manner,  and  several  hundreds 
of  them  found  their  way  to  the  scrap  pile  before  the 
master  mechanic  was  convinced  that  he  did  not  know  all 

there  was  to  know  al)Out  taper  reaming.  So  discourag- 
ing was  the  outlook  that  the  directors  of  the  company 

had  almost  decided  to  throw  up  the  contract  and  pocket 
their  loss,  wlicn  I  was  called  into  the  meeting  and  asked 
if  I  could  offer  a  solution  of  the  trouble  or  advise  them 

in  any  way.  I  asked  for  a  week's  vacation  from  my  reg- 
ular work,  and  a  free  hand  to  experiment  and  investigate 

the  trouble,  all  of  which  was  granted.  But  it  seemed  to 
me  that  if  I  did  not  make  good,  the  chances  of  my  being 

fired  at  the  end  of  the  week  were  excellent.  Tiie  story  of 
my  investigations  may  be  of  interest  and  i)rofit  to  others. 

FIG. 3  riG.  z 
FIGS.    2   AND   3.     THE   REAMING   ATTACHMENT 

factory  results,  although  the  figures  looked  good  on  paper 
and  calculations  checked  up  with  one  another  to  within 
a  close  margin  of  error.  The  principal  trouble  with  the 
mandrel  metliod  was  the  difficulty  of  withdrawing  the 
mandrel  without  distorting  the  shell  body.  The  lack  of 
uniformity  of  temper  also  gave  us  trouble,  but  to  a  less 
degree. 

The  solution  of  the  problem  seemed  as  far  off  as  ever, 

when  one  day,  about  the  middle  of  my  week's  grace,  I 
chanced  to  pass  through  the  toolroom.  One  of  the  tool 
makers  was  reaming  a  hole  with  a  taper  pin  reamer  in 
one  of  the  lathes,  and  was  pulling  the  work  around  by 
hand.  The  pulling  of  the  belt  by  hand  was  unusual 
enough  to  arrest  my  attention,  so  I  stopped  to  see  what 
he  was  doing.  He  would  pull  the. belt  around  by  hand 

and  at  the  same  time  feed  the  taper  reamer — which  was 

held  in  a  chuck  in  the  tail  spindle — very  carefully  with 
the  otiier  hand.  Then  he  would  stop  the  lathe  and  draw 
the  reamer  back  a  little  way,  and  while  thus  withdrawn, 

he  would  pull  the  belt  around  slightly.  The  reamer 
would  then  be  advanced  again  and  the  whole  proceeding 

repeated. 
This  set  me  thinking,  and  I  went  to  the  drawing  office 

to  do  what  I  should  have  done  at  first,  analyze  the  process 
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of  taper  reaming  in  its  crudest  form,  by  hand,  and  try 
to  apply  an  automatic  relief  for  the  reamer  when  it  seizes 

in  the  work.  "'"^ 
The  taper  reamer  is  a  much  more  difficult  tool  to  oper- 

ate than  the  straight  reamer,  for  the  reason  that  there 

is  a  much  greater  length  of  the  taper  reamer  in  con- 
tact with  the  work  than  is  the  case  with  a  straight  reamer. 

For  no  matter  how  parallel  a  parallel  reamer  may  be, 
or  how  carefully  it  may  be  operated,  it  will  always — 
except  in  rare  cases  in  cast  iron — cut  larger  than  itself. 
For  this  reason  the  only  part  of  the  reamer  which  is 
in  contact  with  the  work  is  the  tapered  end.  As  soon 
as  this  taper  part  is  past  a  given  point  the  teeth  to  the 
rear  of  the  taper  do  not  cut.  They  cannot  cut  because 
the  hole  made  by  the  parallel  reamer  is  larger  than  itself. 

The  wear  on  a  parallel  reamer  is  on  the  tapered  part, 
and  it  is  here  that  the  most  breakage  takes  place.  In 

hand  reaming,  when  the  parallel  reamer  seizes,  the  ream- 
er is  withdra^vn  partly  and  then  turned  to  break  the  chip 

made  by  the  tapered  end.  In  taper  reaming  by  hand  the 
same  thing  occurs,  the  reamer  being  partly  withdrawn 
and  the  reamer  turned  to  break  the  chip. 

All  this  is  simple  with  a  hand-operated  reamer,  but 
it  takes  a  lot  of  time ;  and  the  production  of  the  tapered 
holes  in  the  Bussian  shell  had  to  be  done  by  power,  and 
in  the  least  possible  time. 

In  reaming  tapered  holes  in  the  lathe  by  power,  the 
elapsed  time  between  the  seizing  of  the  reamer  and  its 
breaking,  if  the  lathe  is  powerful  enough  to  break  it,  is 

so  brief  t"hat  the  operator  has  not  time  to  withdraw  it 
before  breakage  takes  place.  This  line  of  argument 
suggested  some  sort  of  friction  drive  for  the  work 
or  the  reamer,  but  the  varying  hardness  of  the  shells 
precluded  the  use  of  a  friction  even  if  a  satisfactory  one 
could  be  devised.  Besides,  for  work  as  large  as  this,  the 
friction  would  contain  quite  a  mass  of  metal;  and  the 

inertia  of  such  a' mass  would  impose  further  stresses  on the  reamer. 
The  friction  drive  was  therefore  abandoned,  and  I  set 

about  devising  a  drive  for  the  reamer  which  would  possess 
the  following  attributes:  The  drive  for  the  reamer 
should  be  light  in  weight.  It  should  be  practically  a 
positive  drive.  It  should  relieve  itself  at  the  moment 
it  seized  in  the  work.  In  other  words,  the  moment  the 
reamer  caught  it  should  telegraph  this  fact  to  its  holder, 
which  would  allow  it  to  turn  with  the  work  so  as  not 

to  break  and  at  the  same  time  withdraw  far  enough  so 
that  the  section  of  the  chips  presented  to  it  in  its  with- 

drawn position  would  be  weak  enough  to  allow  shear- 
ing off  without  fear  of  injury  to  the  reamer  blades. 

The  conditions  seemed  a  rather  large  order,  but  they 
were  embodiccl  in  a  reamer  holder  which  has  proved  it- 

self competent  to  handle  this  difficult  work  with  ease. 
To  better  understand  the  conditions,  it  would  perhaps 

be  well  for  the  reader  to  refer  to  Fig.  1,  which  shows  a 
section  of  the  tapered  reamer  in  the  act  of  taking  its 
cut,  each  blade  throwing  up  a  chip  at  A,  the  shape  of 
the  chip  being  shown  enlarged  at  B.  It  will  be  noted 
that  the  root  of  the  chip  is  broad  and  strong.  Suppose 
there  are  six  of  these  chips,  and  they  are  each  8  or  9 
in.  long.  One  can  readily  see  that  it  will  take  quite  a 
lot  of  power  to  turn  the  reamer,  and  that  it  will  take  a 
very  strong  reamer  to  stand  up  without  breaking.  Now 
withdraw  the  reamer  slightly,  as  shown  at  C.  The  points 
or  cutting  edges  of  the  reamer  have  receded  from  the 

broad,  strong  root  of  the  chip,  and  they  are  opposite  a 
thin  section  which  will  not  take  much  power  to  sever. 
This  section  is  shown  enlarged  at  D.  After  it  has  been 

severed,  as  shown  at  E,  the  succeeding  teeth  of  the  ta- 
pered reamer  as  it  is  fed  forward  each  bite  off  a  little 

.slice,  as  shown  at  F. 
This  then  is  the  problem  and  these  the  conditions  that 

the  reamer  holder  or  the  work  holder  has  to  fulfill. 

I  decided  to  apply  the  mechanism  to  the  reamer  holder 
in  preference  to  the  work  holder,  because  the  weight 
could  more  readily  be  kept  down  without  sacrificing 
strength. 

The  result  is  shown  in  Pig.  2.  The  reamer  A  is  held 
in  the  holder  B,  which  is  a  snug  sliding  and  turning 

fit  in  D.  The  sleeve  D  has  a  helical  slot  running  a  cer- 
tain distance  around  it  at  an  angle  of  about  45  deg. 

Outside  the  sleeve  D,  and  a  snug  turning  fit  on  it,  is 
the  sleeve  E.  Sleeve  E  has  a  longitudinal  slot  in  it  the 
same  size  as  the  slot  in  the  sleeve  D.  The  length  of  the  slot 
in  E  is  the  same  as  the  projected  length  of  the  helical  slot 
in  D,  and  its  width  is  the  same.  A  pin  C,  which  is  strong 
enough  to  drive  the  reamer  to  its  full  capacity,  is  passed 
through  the  slots  and  screwed  into  the  reamer  holder  B. 
One  end  of  a  heavy  helical  spring  F  is  secured  to  the 
sleeve  E  by  a  capscrew  G,  and  the  other  end  by  a  cap- 
screw  //  to  the  body  of  the  device.  The  rear  end  of  the 
device  is  held  in  the  turret  or  tailstock  of  the  lathe  where 

the  reaming  is  done. 

The  action  of  reaming  is  as  follows:  The  spring  ac- 
tion and  slot  in  E  keep  the  pin  C  pressed  in  the  direc- 
tion of  the  single-pointed  arrow  against  the  top  and 

forward  end  of  the  helical  slot  in  the  sleeve  D.  The 

reamer  thus  held  is  fed  into  the  work,  which  has  previ- 
ously been  bored.  As  soon  as  the  reamer  seizes,  the  burrs 

in  the  work  turn  it  against  the  spring  action  and  in 
the  direction  of  the  doulile-pointed  arrow.  The  moment 
it  starts  to  turn  in  this  direction  the  pin  C  encounters 
the  wall  of  the  helical  slot  in  the  sleeve  D  and  is  forced 
to  follow  the  direction  of  the  helix.  This  withdraws  the 

reamer  from  the  hole,  the  edges  of  the  blades  come  in 
contact  with  the  light  section  of  the  burrs  left  by  the 
reamer,  and  they  are  sheared  off.  The  spring  acting 
through  the  slotted  sleeve  E  tends  to  return  the  pin  C 
to  the  top  and  forward  end  of  the  helical  slot  in  the  sleeve 
D.  This,  of  course,  advances  the  reamer  to  its  work.  In 

advancing,  it  performs  the  work  indicated  diagrammat- 
ical ly  in  Fig.  1  at  F. 

In  action  the  reamer  seems  to  vibrate  constantly  till 
the  hole  is  completed.  It  was  soon  discovered,  how- 

ever, that  the  return  action  of  the  spring  was  too  quick 
and  the  reamer  was  returned  too  rapidly,  resulting  in 
broken  blades.  To  overcome  this  a  simple  dashpot  ar- 

rangement was  devised.  It  had  a  hydraulic  cylinder  J 

the  ends  of  which  were  connected  by  a  bypass  A".  A 
valve  of  the  check  type,  as  shown  in  Fig.  3  at  ̂ .  was 
located  in  the  bypass  at  L.  It  had  a  -^-in.  hole  through 
it,  connecting  the  top  and  bottom  of  the  cylinder. 

The  action  of  the  device  was  as  follows:  When  the 

reamer  caught  in  the  shell  it  was  turned  around  against 
the  pull  of  the  spring  and  caused  the  piston  M  in  the 
hydraulic  cylinder  to  force  the  oil  in  the  byjiass  in  the 
direction  of  the  single-pointed  arrow.  Fig.  2.  With  the 
oil  traveling  in  this  direction  the  valve  A  opens  readily, 
as  it  is  merely  held  to  its  seat  by  the  light  spring  B. 
The  moment  the  reamer  shears  the  burrs  off  and  stops 
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turning  with  the  work,  both  of  which  action.--  talie  place 
simultaneously,  the  valve  A  seats  in  its  seat  in  the  by- 

pass. The  oil  in  the  top  of  the  cylinder  holds  the  piston, 
which  in  turn  holds  the  reamer  and  spring  from  rapid 
return.  The  small  hole  C  in  the  valve  A  permits  the 
gradual  return  of  the  oil  to  the  bottom  of  the  cylinder, 
and  with  the  return  of  the  piston  the  reamer  is  ad- 

vanced up  the  helical  groove  to  its  cut  in  the  shell.  The 
action  of  this  device  was  highly  satisfactory  and  resulted 
in  perfect  work  without  any  broken  reamers.  It  was  also 
remarked  that  the  reamers  .seemed  to  remain  sharp  longer 
than  tiiey  did  before  the  dashpot  was  rigged  up. 

The  gear  ring  yll  is  secured  to  the  sleeve  E,  Fig.  2. 
The  upper  end  of  the  hydraulic  piston  rod  has  rack  teeth 
cut  in  it,  as  shown.  The  cylinder  was  light  in  weight, 
being  made  of  steel  tubing,  and  was  hung  from  the  reamer 
holder  so  that  it  could  travel  with  it  and  thus  keep  the 
rack  in  mesh  with  the  gear  at  all  times.  The  piston  was 
packed  on  both  ends,  as  sliown,  with  hydraulic  packing. 
Care  was  taken  to  entirely  fill  the  cylinder  and  bypass 
with  machine  oil,  so  as  to  avoid  the  spring-cushion  ef- 

fect of  having  air  trapped  in  the  device.  If  there  had 
been  anv  air,  the  dashpot  effect  would  have  been  nulli- 

fied.      "  W.  B.  D.vvis. Chattanooga,  Tenn. 

W-. 

A»  Ed^e^/i?"!®®  BeKadlHira^  Die 
When  die  products  are  needed  in  a  large  shop  it  is  the 

custom  in  most  cases  to  put  the  proposition  up  to  the  tool- 
designing  department  for  solution.  In  the  small  shop, 
however,  the  procedure  is  entirely  different.     Nine  times 

riG.  5 

FIGS.    1    TO    3.     DETAILS    OF    WORK    AND    FIRST 
PIERCING    DIE 

out  of  ten  it  is  the  tool  maker  who  has  to  design  his  own 
dies. 

In  a  certain  plant  a  large  number  of  the  pieces  shown 
in  Fig.  1  were  to  be  made,  but  the  .shop  having  only  two 
punch  presses  big  enough  to  tackle  the  job  and  it  being 
imperative  not  to  tie  those  pres.ses  up  for  any  considcral)le 

period  at  a  time,  the  problem  was  to  design  dies  for  rapid 
production.  The  material  was  soft  commercial  bar  steel 
1/4x1  in.,  and  was  bought  in  18-ft.  lengths. 

The  first  die  made  was  for  piercing,  rounding  the  ends 
and  cutting  off.  While  dies  of  this  kind  are  used  quite 
extensively,  there  are  some  features  in  this  particualr  die 
which  may  be  of  interest.  The  stripper  B,  Fig.  2,  is  re- 

moved to  show  the  construction  of  the  die  to  better  advaut- 

^vi'
 

iSetsdrew 

FIGS.   4  AND  5.    IMPROVED  FORM  OF  PIERCING  DIE  AND 
FINAL    EDGEWISE    BENDING    DIE 

age.  The  shoe  A  is  of  cast  ivon.  The  two  halves  of  the  die 
are  shown  at  C  and  D.  The  cold-rolled  steel  front  side 
piece  E  is  1x1  in.  The  other  side  piece  F  at  the  back  is 
of  the  same  material  and  is  on  the  adjustable  stop  G, 
having  a  setscrew  at  the  back  to  secure  it  when  set.  Two 
parallel  grooves  H  are  milled  across  the  die  shoe  to  receive 
tongues  on  the  bottom  of  each  half  of  the  die.  One  of 
these  is  shown  at  /.  Six  capscrews  and  four  dowels  hold 
the  side  pieces  in  place.  The  dies  are  secured  to  the  shoe 
by  four  fillister-headed  screws.  The  side  pieces  and 
tongues  make  the  shifting  of  dies  under  heavy  stresses  out 
of  the  question. 

This  method  of  building  up  a  die  of  this  kind  is  a  good 

one,  saving  quite  a  lot  of  tool  steel,  simplifying  machin- 
ing to  shape,  and  facilitating  repair  if  broken.  The  strip- 
per is  of  the  solid  bridge  type,  making  the  guiding  of 

stock  and  the  stripping  of  punches  positive.  Clearance  is 
machined  at  J  in  the  stripper  to  allow  the  operator  to  pull 
the  stock  toward  him,  after  the  punch  has  done  its  work, 
sufficiently  to  clear  the  stop  G,  thereby  making  the  removal 
of  the  finished  strip  ea.sy. 

At  K  is  a  temporary  stop  u.sed  for  locating  the  end  of 
each  new  bar  of  stock,  after  which  the  regular  stop  G 
takes  care  of  the  work.  The  spring  L,  in  conjunction 
with  the  pins  M  and  0,  keeps  the  temporary  stop  always 
clear  of  the  punches  as  soon  as  released.  The  punch  is 
shown  ill  Fig.  3.  The  holder  A  is  of  mild  steel,  with  a 

round  shank  B  fitting  the  press  ram.  The  end-rounding 
and  cutting-off  punch  C  and  the  piercing  punches  D  have 
round  shanks  and  are  held  in  place  by  the  setscrews  E 
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and  F.  The  middle  portion  of  the  punch  C  is  cut  away, 
as  shown,  to  form  the  pilots  G,  which  help  greatly  in 
lining  up  the  die  in  the  press,  preventing  damage  by 
shearing. 

The  cutting  face  H  of  the  punch  C  is  about  ̂   in. 
higher  than  the  ends  of  the  punches  D  in  order  to  grip 

the  job  securely  before  the  piercing  punches  come  in  con- 
tact with  it.  This  arrangement  prolongs  the  life  of 

slender  piercing  punches  considerably,  more  especially  if 
the  stock  is  thick.  As  the  stock  in  different  bars  varied 

a  little  in  width  the  groove  P,  Fig.  2,  was  made  IjV  in. 
wide  so  as  to  accommodate  the  largest  variations.  With 
this  end  in  view  the  die  was  laid  out  as  shown  in  Fig.  4. 
The  angles  A  insure  against  objectionable  corners  like  B ; 
and  even  when  the  stock  was  slightly  undersize,  the 
sheared  ends  appeared  as  at  C  and  passed  inspection. 

The  next  die  to  be  made  was  the  edge-bending  die. 
Fig.  5.  The  die  A  is  made  of  one  piece  of  machine  steel, 
as  also  is  the  punch  B  which,  for  the  sake  of  clearness, 
is  shown  upside  down.  The  only  hardened  tool  .steel  u.sed 
in  the  construction  of  this  die  was  in  the  guide  posts  CG 
and  the  reinforcing  pieces  E.  It  was  found  necessary  to 

reinforce  the  impression  in  the  soft  die  with  these  hard- 
ened steel  pieces  at  places  where  the  bending  stres.ses  were 

greatest.  Each  of  the  reinforcing  pieces  is  held  by  a  flat- 
headed  screw  and  two  dowels.  A  glance  at  the  cross- 
section  of  stock  at  JF*  shows  the  rounded  edges  G.  A  cor- 

responding curve  is  worked  on  the  bending  impression 
of  both  the  punch  and  die,  as  shown  in  the  right-hand 
projection  at  7.  The  stop  D  is  made  of  cold-rolled  steel 

cyanided,  and  is  held  in  place  by  a  %-in.  stud  J  extend- 
ing through  the  slot  H  and  secured  by  a  nut  and  washer 

K.  The  elongated  holes  R,  of  which  there  are  four,  two 
in  each  side,  are  for  clamping  the  die  to  the  bolster,  while 

the  punch  is  secured  to  the  press  ram  by  two  %-m.  cap- 
screws,  not  shown. 

When  the  two  dies  just  described  were  ready,  a  strip 
was  cut  oif  by  guess  in  the  die.  Pig.  2,  formed  up  in  the 
bending  die,  and  the  center  distances  of  the  hole  were 
measured.  It  was  found  to  vary,  so  the  stop  G,  Fig.  2, 
was  adjusted  till  the  finished  piece  measured  exactly  22% 
in.  from  center  to  center,  as  specified.  In  operation  the 
stock  was  placed  in  the  bending  die  against  the  beveled 
end  L  of  the  adjustable  stop  D,  Fig.  5,  resting  on  the 
points  M  and  N.  When  the  punch  descended,  it  held  the 
stock  securely  against  side  motion  between  the  %-in- 
pilot  projection  Q  in  the  punch  and  the  face  P  of  the 
die.  This  bending  die  proved  successful;  so  much  so, 

that  another  die  of  the  same  kind,  but  longer,  was  imme- 
diately ordered. 

In  laying  out  dies  of  this  sort  it  is  well  to  take  into 
consideration  the  tendency  of  stock  to  spring  back  at  acute 
bends  such  as  at  A  in  Fig.  1.  It  is  good  practice  wher- 

ever bends  like  these  occur  to  make  the  angle  in  the  die 
just  slightly  more  acute  and  regulate  the  finished  form 
by  the  travel  of  the  press  ram.  It  might  be  said  in  con- 

clusion that  a  40-ton  Niagara  single-crank  press  run- 
ning at  80  r.p.ni.  was  used  for  the  forming  operation. 

Dayton,  Ohio.  .  Hugo  F.  Pusep. 

Ceffaterisag  Stop  siK&dl  Pisa  Spairamier 
In  Fig.  1  is  shown  a  collar  for  making  all  centers  on- 

work  exactly  the  same  depth.  The  value  of  the  collar  is 

apparent  when  machining  duplicate  work  to  a  stop,  espe- 

I   -   - 

'^  FIG.  2 

CENTERING  STOP  AND  PIN  SPANNER 

cially  on  a  miller  that  requires  work  .squared  or  keyways 
to  a  certain  length.  In  Kg.  2  is  shown  an  ea.«y  way  to 
repair  or  make  a  spanner  wrench. 

Sharon,  Penn.  C.  E.  Applegate. 

DrivBETi^  Cerater  for  PsttterniL 
MaKers'    I^sttHe 

Very  often  the  pattern  maker,  when  he  is  rigging  up 
the  drive  on  the  end  of  a  long  piece  that  is  to  be  turned 
in  the  wood  lathe,  will  do  it  in  the  way  that  is  the  least 
trouble,  because  he  is  in  a  hurry.  He  knows  that  he  is 

defying  "safety  first,"  but  he  is  in  a  hurry. In  the  illustration  is  shown  a  combination  drive  for 

pattern  makers'  wood-turning  lathes — my  own  idea.  It 
is  simple,  yet  practical,  and  is  inexpensive  to  make.  It 
also  insures  safety  when  turning.    It  consists  of  a  face- 

COMBINATION 
DRIVING     CENTER     FOR     PATTERN 
MAKER'S   LATHE 

plate  4  in.  diameter,  i/^  in.  thick,  having  on  one  or  both 
faces  driving  spurs,  which  are  shown  on  one  face  only. 

In  the  center  is  a  square  hole  that  fits  loosely  over  a  cor- 
responding square  on  the  end  of  the  regular  driving  cen- 

ter. Holes  are  drilled  and  countersunk  in  the  plate  to 
receive  wood  screws  for  the  operation  of  turning  a  split 

pattern. Instead  of  crushing  the  grain  of  the  wood  by  driving 
the  dull  spurs  into  it,  the  locations  of  the  spurs  are  first 
made  on  the  end  of  the  piece;  then  a  sharp  chisel  is 
driven  in.  This  insures  a  powerful  grip  of  the  spurs. 
No  dressing  of  the  wood  is  required  in  attaching  this  to 
the  wabbly  end  of  the  piece  that  is  to  be  turned. 

Kenosha,  Wis.  M.  E.  DrooAX. I 
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©©vice  foip  MsiMSiag  Spiraia^s 

Jan  Spaander's  article  on  a  "Hand-Operated  Spring 
Winder,"  page  536,  reminds  me  of  a  device  I  employed 
in  winding  springs  that  had  to  be  wound  close  and 
of  an  even  tension.  These  springs  were  for  telegraph 
typewriters.     The  music  wire  used  ranged  from  0.010 

V-  V 

SIMPLE  SPRING   WINDER 

to  0.040  in.  in  diameter  and  was  wound  on  drill  rod 
0.625  to  0.125  in.   in   diameter,   about  8  in.   long. 

I  took  a  piece  of  machine  steel  %  i°-  thick,  1  in. 
wide,  .3  in.  long,  and  drilled  a  hole  in  the  center  the 
size  of  the  drill  rod.  I  then  drilled  a  hole  and  drove 

in  a  pin  of  the  same  thickness  as  the  drill  rod,  allow- 
ing it  to  protrude  about  -[V  in.  The  space  between  the 

pin  and  the  hole  is  the  thickness  of  the  spring  wire. 
I  put  the  drill  rod  in  an  Almond  chuck  in  a  speed  lathe 

and  unwound  enough  wire  to  feed  the  whole  length.  I 
bent  about  1  in.  of  it  at  a  right  angle  with  the  pliers, 
.so  as  to  catch  it  in  the  chuck,  started  a  few  turns  by 
hand,  pushed  the  jig  up  against  it  and  held  it  there  while 
I  let  the  lathe  run  at  about  500  r.p.m.  Before  cutting 
off  the  wire  and  loosening  the  jig,  I  turned  the  lathe 
backward  a  few  turns  so  as  to  get  the  pull  out. 

Brooklyn,  N.  Y.  Otto  Weber. 

Appireimtace  Qtiaesftnoira  firoim.  tilhie 

App)2'eEatlHce'*s  VSewpoamitl 
Almost  all  the  articles  published  in  the  American  Ma- 

chinist concerning  "Does  it  pay  to  serve  an  apprentice- 
ship?" have  been  written  by  those  who  either  are  or  have 

been  in  charge  of  apprentices. 
I  am  still  an  apprentice  and  will  try  to  state  briefly 

facts  and  average  estimates,  using  my  own  case  as  an 
example,  as  it  is  quite  different  from  most  others  and  yet 
deserves  consideration,  as  it  can  be  used  as  a  basis  for 
computation. 

Boys  look  at  apprenticeuliip  from  a  financial  point  of 
view.  For  the  year  and  a  half  previous  to  starting  to 
serve  my  apprenticeship  I  earned  a  piecework  minimum 
wage  of  $12  per  week.  As  an  apprentice,  beginning  when 
I  was  171/4  yr.  of  age,  I  earned  .$4.!)0  weekly  the  first 
si.x  months,  $5.60  the  next  six  months,  $6.60  the  second 
year,  $7.81  the  third  year  and  $9.24  the  last  year.    This 

makes  an  average  for  the  four  years  of  about  $7  per  week. 
If  my  wage  before  serving  time  stood  stationary  for  four 
years  at  $12  per  week,  I  should  sacrifice  $5  per  week, 
$250  per  year  or  $1,000  for  four  years.  How  many  boys 
are  willing  to  sacrifice  $1,000  in  four  years?  Then  again, 
,how  long  will  it  take  a  fellow  who  has  served  time  to 
catch  up  and  regain  the  money  he  has  .sacrificed? 

If  I  had  stayed  in  the  shop  at  piecework  by  the  time  I 
was  22  years  of  age  I  might  have  been  able  to  earn  about 
$15  per  week.  When  I  finish  serving  my  apprenticeship 
I  will  earn  a  minimum  wage  of  $20  weekly.  I  therefore 
gain  $5  per  week,  or  $1,000  in  four  years.  After  that 
the  difl^erence  is  clear  profit. 

After  serving  time  as  an  apprentice  I  can  earn  a  steady, 
substantial  living.  I  shall  have  acquired  skill  and  the 
fundamentals  of  higher  mathematics.  By  judicious  work 
I  can  advance,  while  those  who  have  a  common  piecework 
job  cannot,  for  they  lack  the  rigid  foundation. 

Schenectady,  N.  Y.  John  Silverman. 

A  Flea  for  Sig»Eaed  Help  Wairated 
Advertisemmeirats 

On  page  602,  R.  A.  Charles  raises  the  question  as  to 
when  manufacturers  are  going  to  advertise  for  help 
over  their  own  names. 

This  is  something  I  also  have  often  pondered  over, 
as  it  seems  to  me  that  if  a  manufacturer  were  in  need 

of  a  man,  and  wanted  him  to  apply  by  letter,  he  could 
•so  state  in  his  advertisement. 

A  feature  j\Ir.  Charles  failed  to  mention  is  that  as 

an  applicant  for  work  does  not  know  the  name  of  the 
concern  advertising,  he  cannot  send  a  second  letter  if 
the  first  fail  to  bring  an  answer. 

I  have  answered  a  number  of  advertisements  in  the 

American  Machinist,  and  also  in  newspapers,  and  inclosed 
a  stamped  and  addressed  envelope.  In  the  majority  of 
cases  I  failed  to  receive  an  answer. 

I  would  like  to  hear  what  manufacturers  have  to  say 
about  this  matter.  Emil  G.  J.  Beer. 

Sheboygan  Falls,  Wis. 

L-^IbiricallsKig  tB^e  Scre^^ 
If  Mr.  Eeniacle  had  l)een  kept  out  of  his  bed  night 

after  night  to  remedy  the  damage  caused  by  screws  vi- 
brating loose  in  the  carpenter  shop  of  Winchester  Arms, 

New  Haven,  where  we  installed  some  apparatus,  he  cer- 
tainly would  not  have  advised  on  page  340  to  lubricate 

screws. 

Excluding  the  "moving"  variety,  the  screw  is  meant 
to  fasten  two  objects.  Its  modern  thread  has  been  chosen 
to  make  its  strength  equal  to  that  of  its  area  and  also 
to  provide  as  much  friction  as  possible  under  practical 
conditions.  The  scores  of  auxiliaries  to  hold  screws  in 

place — special  fine  threads  also — indicate  that  in  many 
cases  there  is  not  enough  friction.    If  the  screw  had  been 
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meant  to  be  driven  "home"  easily,  its  original  designers 
would  have  provided  a  multiple  thread,  giving  the  same 
amount  of  strength  against  shearing. 

ilr.  Remacle  and  I  also  seem  to  have  a  different  under- 
standing as  to  driving  the  screw  home.  A  screw  is 

home  when  the  head  is  down  on  its  seat,  and  there  is  no 
sense  in  turning  it  farther  by  force.  This  is  in  many 
cases  even  forbidden.  Bridge  builders  warn  against  un- 

necessary secondary  stresses,  and  aboard  ship  it  is  re- 
garded as  bad  practice  to  tighten  the  screws  of  the 

cylinder-head  covers  more  than  just  home.  A  well-cut 
screw  goes  home  without  oil.  The  only  screw  to  be 

greased  is  the  woodscrew,  as  that  has  to  do  its  own  cut-, 
ting.  Wliere  oil  is  used  for  rust  prevention,  one  might 
as  well  select  some  noncorrosive  material  for  the  nut,  or 
even  for  the  screw,  when  small.  Jan  Spa.\xdei!. 

Brooklyn,  N.  Y. 

SiKatiarliirag  Tool 
In  the  American  Machinist,  page  414,  .Jan  Spaander 

submits  a  self-centering  knurling  tool.  Along  this  line 
allow  me  to  submit  a  self-centering  and  self-contained 
knurling  fixture.  It  may  be  noted  from  the  details  that 
it    consists   of   five    parts — shank,    lever,    one    fixed    and 

THE   KNURLING  TOOL 

one  movable  jaw,  and  the  knurls  in  place.  The  pin  hole 
in  A  is  slightly  oblong.  By  pressure  exerted  on  the  lever 
the  movable  jaw  is  made  to  approach  the  fixed  jaw.  A 
stop  limits  the  movement  and  prevents  crushing  of  the 
knurls.  The  tool  does  its  work  rapidly  and  accurately. 
The  fixed  jaw  has  a  slot  machined  which  allows  of  a 
slight  variation  in  the  set  up.  All  parts  except  the  knurls, 
which  are  made  of  Novo  steel,  are  steel  forgings. 

Philadelphia,  Penn.  Hekman  F.  Anders. 

Essact  Amities  fos*  LatSae  CeEiktes*s 
The  article  on  the  subject  of  angles  for  lathe  centers  on 

page  559  interests  me.  I  have  had  the  job  of  making  work 
similar  to  the  60-deg.  angle  gage  shown  by  Mr.  Stein. 
I  do  not  think  Mr.  Stein  recognizes  the  great  difficulty 
of  making  a  gage  like  this.  The  number  of  possible  er- 

rors is  great,  and  there  would  be  considerable  trouble 
in  using  it  as  a  gage,  as  the  members  do  not  meet  each 

other  at  the  angles;  in  other  words,  there  is  a  space  l)e- 
tween  the  male  and  female  members.  Mr.  Green,  page 

298,  got  his  centers  "within  2  min."  in  l^i  in.  It  would 
take  a  highly  skilled  tool  maker  with  good  equipment 
to  make  the  gage  shown  on  page  559  as  close  as  that.  I 
have  waited  in  vain  for  someone  to  give  a  simple  method 

of  working  out  the  answer  to  Mr.  Green's  question — 
"Would  centers  within  2  min.  be  considered  good?" 
I  have  had  several  of  my  mathematical  friends  work  out 
the  problem  on  the  assumption  that  the  error  was  plus. 
Their  answers  were  to  7  decimal  places  and  varied  by  as 
much  as  1,000  per  cent.,  so  it  occurred  to  me  that  a 
simple  arithmetical  method  of  solving  the  problem  might 
be  of  interest. 

This  method  is  not  absolutely  correct,  but  will  in  this 
instance  be  correct  to  about  the  fifth  decimal  place.  The 

(iO-deg.  centers  were  1^/4  in.  on  a  side:  that  means  that 
the  circle  was  2^^  in-  in  diameter.  Then  2  min.  = 

?V  X  TiU  X  21/2  X  3.14159.  E.  A.  Dixie. 
New  York  City. 

WlhaS  Is  a  (Gage,  a  Die,  a  Jig, 
a  Toolo  a  Faxsttmipe? 

On  page  649  W.  B.  Greenleaf  writes,  "The  names 
jig  and  fixture  are  synonymous."  I  do  not  think  this 
will  be  generally  accepted,  for  the  usual  distinction  is 
that  a  jig  is  a  device  for  holding  and  controlling  the  work, 
while  a  fixture  is  a  device  for  holding  and  controlling  the 
tool.  Of  course  there  are  frequently  combinations,  and 
occasionally  the  two  are  even  interchangeable  or  identical, 
but  ordinarily  the  distinction  is  decided. 

For  example:  Centers,  chucks,  vises,  mandrels,  frames 
and  plates  are  jigs,,  while  toolposts,  turret*,  brackets, 
sockets,  arbors  and  bars  are  fixtures.  The.se  forms  just 
cited  are,  to  be  sure,  of  the  most  elementary  type,  but 
the  distinctions  are  just  as  clear  among  the  more  com- 

plicated mechanisms  which  represent  the  usual  jigs  and 
fixtures.  J.  Wallace  Taylor. 

Toronto,  Canada. 

©irae  More  LocKira^t 

After  looking  over  Mr.  Van  Deventer's  locknuts  on 
pages  180  and  181.  I  show  one  he  probably  overlooked. 
This  locknut  is  quite  popular  with  millwrights  and  indeed 

a  locknut 

is  hardly  suitable  for  any  other  kind  of  work.     A  plain 
nut  is  slotted  with  a  saw,  as  shown,  and  the  small  part 

is  driven  down  into  a  previously  made  center-punch  mark. 
Plainfield,  N.  J.  J.  B.  Murphy. 
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le  MaMimg  of  ttlhe  Amumtjilsiir  Type 
)e^nin\ES 

Editoki.vl  Cohkespondence 

SYNOPSIS — All  ovfliiip  of  flip  process  of  niaiiu- 
facfiiriiu/  annular  hall  hearings  Ix  liero  gireii,  from 
the  ron;/li  bar  IhroiKjIi  llic  various  niacliiiiing. 

heat-ireatinfi  and  grindinf/  operations  up  to  the 

point  of  assembling.  While  standard  machines- 
are  used  princlpalh/.  their  special  applications  will 
he  of  considerable  interest  to  ereri/  mechanic. 

The  average  tool  builder  or  user  ordinarily  thinks  of 
the  function  of  a  ball  bearing  as  merely  to  save  power 

by  the  reduction  of  friction.  The  true  function,  how- 
ever, of  a  scientifically  made  ball  bearing  does  not  stop 

with  the  saving  in  driving  power  required.  When  cor- 
rectly made,  it  is  so  free  from  the  small  but  destructive 

internal  friction  that  shortened  the  life  of  the  early  types 

that,  if  used  according  to  its  rating,  protected  from  ex- 
ternal grit  and  properly  lubricated,  it  is  almost  wearless 

and  indestructible.  Reing  so  nearly  wearless,  it  does  not 

require  the  periodic  adjustment  common  to  all  plain  bear- 
ings, and  it  lasts  for  a  long  time  with  the  same  snugness 

and  accuracy  of  fit  as  when  new. 

Ball  bearings,  so  called,  are  not  new  to  the  machine- 
tool  builders.  Ever  since  early  bicycle  days  attempts 
have  been  made  to  substitute  them  for  plain  bearings. 

These  attempts,  however,  were  for  the  most  part  made 
without  any  real  knowledge  of  the  most  suitable  steels, 

the  best  design  or  the  refinements  necessary  to  produce 

durable  anti-friction  bearings.  Even  the  proper  size  and 
number  of  balls  for  a  given  load  were  for  a  long  time 

unknown.  One  of  the  earliest  applications  of  ball  bear- 
ings to  machine  tools  was  for  drilling  machine  tlirust 

About  twelve  years  ago  there  developed  an  urgent  de- 
mand for  a  genuinely  durable  type  of  heavy-duty  anti- 

friction bearing.  Recognizing  this  demand,  the  (ierman 
.Small  Arms  and  Ammunition  Works,  Berlin,  in  18i)8 
commissioned  Professor  Stribeck,  at  that  time  head  of  the 

Neubabelsberg  Technical  Laboratories,  to  investigate  all 

types  of  ball  bearings  then  known  and  to  develop,  if  pos- 
sible, a  new  and  relial)le  type.  The  researches  that  fol- 
lowed took  years  and  cost  a  large  sum  of  money.  The 

result  was  the  discarding  of  all  adjustable  types  and  the 

evolution  of  the  so-called  annular  type  for  radial  loads. 

FIG.   1. TESTING   ROUGH-TT'RNED  BARS  FOR  BRINELL 
HARDNESS 

FIG.    2. AJAX    FORfJlNG    MACHINE    AND   TYPE   OF 
FURNACE  USED 

FIG.  3.  FORGING  DIES  WITH  STOCK 
STOP  IN  PLACE 

collars.  The  first  attempts  were  along  the  line  of  the 

cup-and-cone  type,  which  naturally  failed  :  but  the  use 
of  flat,  shallow  grooved  rings  filled  with  balls  succeeded, 

and  today  a  large  number  of  machines  are  so  equipped. 
Though  the  fact  was  not  at  first  recognized,  the  grooved 
rings  succeeded  in  spite  of  inferior  steels  and  workman- 

ship, because  they  more  nearly  a])proa(licd  the  funda- 
mental principles  of  sound  ]jractice  as  recognized  todav. 

It  is  from  the  data  furnished  by  these  researches  that 

Conrad  designed  the  type  of  ball  bearing  known  a«  the 

IIB  or  DW'F,  manufactured  in  this  country  by  the  Iless- 
Briglit  Manufacturing  Co.,  Philadelphia,  Penn. 

A  distinguishing  feature  of  the  Conrad  design  of  an- 
nular bearing  is  that  where  a  single  set  of  balls  is  used, 

no  filling  slot  or  groove  is  necessary,  the  outer  and  inner 

rings  Iteing  assembled  by  placing  one  ring  inside  the 
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other,  putting  in  the  correct  nuniher  of  balls  and  then 

distrihntinn:  the  balls  around  the  grooves.  Proper  spac- 
ing and  tiie  retaining  of  the  ball  positions  are  obtained 

by  means  of  a  cage   that  holds   them   in    place. 

Since,  to  give  satisfactory  service,  l)earings  must  be 

of  the  proper  size  for  the  use  intended,  the  Hess-Briglit 
company  makes  a  very  large  range  of  sizes  in  both  single- 
and  double-row  annular  and  thrust-hearing  types.  How- 

FIG.  4.  DIES  WITH  -STUCK 
STOP  SWUNG  BACK 

FIG.  5.    A  SET  OF  RING-FORGING  rUXCHES 
AND  DIES 

FIG.  6.    SOME  OF  THE  RINGS   FORGED 
FROM  BAR  STOCK 

FIG.   8.    CUTTING  INNER  RINGS  FROM 
BAR  STOCK 

FIG.  9.    CUTTING  OUT  TWO  KINGS 
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FIG.   7.    DET.MI.S   OF  A  SET   OF   FORGING    PUNCHES 
AND   DIES 

FIG.    11.    GRIXniNG    ONE    SIDE    OF    THE    RINGS 

ever,  since  this  article  is  to  be  mainly  from  a  manufac- 
luring  standpoint,  it  is  not  necessary  to  go  deeply  into 
the  differoiit  sizes  or  variations  other  than  those  neces- 
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sary  to  give  a  good  inulerstanding  of  tlie  machining 

processes.  Extreme  accuracy  in  workmanship  is  very  nec- 
essary and  will  be  emphasized  as  the  description  proceeds. 

Naturally,  the  steel  used  is  of  prime  importance  in  a 

bearing  of  this  kind,  and  the  company's  specifications 
call  for  chrome-carbon  steel  made  by  either  the  electric 
or  the  crucible  process.     It  must  be  of  uniform  quality. 

at  random  from  several  bars  or  billets  of  the  same  lot 

and  must  show  an  analysis  within  the  following  limits: 
Per 

Cent. 
Carbon   0.95  to  1. 10 
Chromium   1 .  30  to  1 .  50 
Manganese   0.  25  to  0. 45 

Per 
Cent. 

Silicon   0.20  to  0  35 
Phosphorus   lender  0.  025 
Sulphur   Under  0. 025 

The  rough-turned  bars  must  be  thoroughly  annealed, 
and  the  fracture  must  be  close  grained.     The  Brinell 

FIG.    12.     FIRST    OPERATION    ON 
FORGED  OUTER  RINGS 

FIG.    13. SECOND   OPERATION   ON 
OUTER   RING 

FIG. 14.     SECOND    OPERATION    ON 
FORGED     INNER    RING 

FIG.   15.    FIRST  AND  SECOND  OPERATIONS  ON  FORGED 
THRUST   BEARINGS 

hardness  (10-mm.  ball  under  3,000-kg.  pressure)  must 
not  exceed  180  or  be  less  than  160  at  any  point  in  the 

length  or  at  any  point  in  the  cross-section  of  the  bar 
tested.  The  manufacturer's  name  or  trade-mark  is  also 
stamped  on  the  surface  of  the  bar  or  billet  near  the  end, 

except  on  sizes  under  11^  in.  in  diameter,  which  may 
be  boxed;  but  the  required  information  must  be  attached 
to  the  box  or  bundle  for  identification  purposes.     The 

FIG.    16.    SPECIAL   DOUBLE-HEAD  LATHES   FOR   RING   WORK 

free  from  slag  or  other  segregation.  Tlic  bars  and  billets 
must  1)6  free  from  imperfections  such  as  jMl^es,  seams, 
checks  or  laminations,  either  on  the  surface  or  in  sec- 

tion. Hough-turned  bars  are  specified  to  be  within  limits 

of  O.Ol.'J  plus  or  0.010  minus.  Different  diameters  meas- 
ured on  the  same  bar  must  not  show  a  variation  of  more 

than  0.01.')  in.  throughout  the  entire  length,  the  length 
being  not  over  !)  nor  less  llian  4  ft.     Drillings  are  taken 

method  of  testing  in  the  shop   for  Brinell  hardness  is 
illustrated  in  Fig.  1. 

The  blanks  for  the  bearings  may  be  made  in  several 

ways — cut  from  tubing,  forged  separately,  forged  from 
l;ar  or  cut  from  bar.  The  forging  from  bar  stock  and 

the  cutting  from  the  bar  in  machines  are  the  two- more 
common  methods  and  will  l)e  the  only  ones  described  to 
any  extent  here.     Ajax  machines  are  used  for  forging 
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hotli  outer  and  iiiiior  rin<;s  from  l)ar  stock,  and  rings  of 

this  tvpe  up  to  71/0  in.  in  diameter  from  a  oi/o-'"-  '>*"' 

iir<'  made  at  jiresent  on  these  niaciiines.  One  of  the  4- 

in.  Ajax  maehiiies  and  a  heating  furnace  are  shown  in 

Fig.  2. 

A  clo.se-up  view  of  a  set  of  punches  and  dies  in  this 

machine  is  given  in  Figs.  3  and  4.  Fig.  3  shows  the 

stock  stop  in  working  position.  The  liar,  lieated  to  be- 
tween 1,800  and  l.!)00  deg.  F.,  is  placed  in  the  lower 

die  and  slioved  in  against  the  stop.  The  machine  is  then 

tripped,  tlie  stop  wings  out  of  tlie  way,  and  the  upsetting 

punch  comes  forward  and  upsets  the  end  of  the  l)ar  tiie 

proper  amount.  As  the  two  parts  of  tlie  die  open,  the 

bar  is  placed  in  tlie  upper  die  and  the  machine  again 

tripped,  the  stop  swings  out  of  the  way,  and  the  ui)setting 

])ierces  the  upset  blank  or,  in  other  words,  forces  the  bar 

out  of  the  blank.  In  this  way  practically  no  stock  is 

wasted.  As  the  piercing  punch  draws  back,  the  ring  thus 
formed  is  knocked  downward  below  the  dies  and  is  taken 

out  at  the  side  by  a  helper  who  stamps  the  maker's  mark on  it. 

A  set  of  forging  punches  and  dies  may  be  seen  in 

Fig.  5.  The  piercing  punch  is  shown  at  the  extreme 

left  and  the  upsetting  punch  next.  If  the  die  at  the  right 

were  turned  over  onto  these,  the  parts  would  be  in  rela- 

tive working  positions.  Some  of  the  rings  made  by  these 
dies  are  illustrated  in  Fig.  6.  Both  inner  and  outer 

rings  are  made  in  the  same  manner.  Details  of  a  set 

of  punches  and  dies  for  both  are  given  in  Fig.  7.  On 
some  sizes  of  bar  only  one  or  two  blanks  can  he  forged 
at  a  heat,  while  on  others  sometimes  as  many  as  five  can 

be  forged  at  a  heat. 

Cutting  Rl.wks  fhom  thk  Bau 

There  are  two  methods  employed  in  cutting  blanks 
from  bar  stock.  One  is  to  cut  them  singly  and  the  other 
two  at  a  time,  the  size  of  the  ring  to  be  produced  being 
the  ruling  consideration  in  most  cases.     Inner  rings  may 

The  production  of  two  rings  at  once,  an  inner  and 
11  n  outer,  is  shown  in  Fig.  9.  Here  the  hole  in  the  inner 
ring  is  drilled  out  and  reamed,  the  outside  turned,  and 

then  a  trepanning  tool  is  run  in  as  shown  in  the  cut. 
This  forms  two  comiilete  rings,  which  are  then  cut  oti 
from  the  bar.     On  this  particular  operation  the  two  rings 

FIG.    17.     I'AKT    OF    THK    H.AHKENING   RO<  i-M 

are  3.1fifi  and  1.799  in.  in  diameter  respectively  and  are 

( ut  from  iiar  ;J=jV  in.  in  diameter.  One  operator  runs 

five  machines,  and  each  machine  will  produce  a!x)ut  :!s 

of  this  size  ring  per  day.  A  large  battery  of  machines, 
all  Cleveland  automatics,  are  employed  on  this  work  alone. 

The  trepanning  operation,  of  course,  produces  rings  .sim- 
ilar to  the  forged  ones  without  ball  grooves. 

Both  the  forged  and  the  machined  rings  are  carefully 

annealed  before  the  subsequent  machining  operations,  the 
annealing  being  done  in  special  Quigley  furnaces.  Fig. 

10.  The  rings  are  packed  in  charcoal  in  pots,  luted  with 

clay  and  handled  in  and  out  of  tlie  furnac-es  as  shown. 
In  order  to  give  a  fiat  side  to  locate  from  in  the  chuck- 

ing (iiieration  the  forged  rings  are  ground  on  an  Ajax 
grinder,  as  illustrated  in  Fig.  11.     The  ring  to  be  ground 

FIG.  IS.    DROP  TESTING  AFTKR  HARDKNING FIG.    19.     GRINDING    TO   FINISH    THICKNESS 

be  cut  as  shown  in  Fig.  8.  Here  the  ring  is  roughed  out 
all  over,  including  the  ball  groove.  One  man  ru7is  three 

machines;  and  while  the  production  varies  considerably 
according  to  the  size  of  ring  being  made,  the  average  on 

ii  2vjT-''i-  ''flr  i"*  clfise  to  12.5  per  day  total  output  for  the 
three  machines. 

is  ]ilacpd  on  the  chuck  jaws,  the  fixture  is  swung  into 

place  and  the  work  revolved  against  the  wheel  by  means 
of  tlie  hand  wheel  shown. 

The  first  operation  on  forged  rings  is  done  on  either 
(Jisliolt  or  Warner  &  Swasey  turret  lathes.  One  of  the 

latter  set  for  machinintr  outer  rinns  niav  1r'  .seiMi  in  Fi;;-. 
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]'i.  The  I'ing  next  t(i  tlio  iiiacliiiie  is  a  forging,  iuul  the 
(iiic  at  tlic  left  sliows  the  iiiachining  done.  The  ring  is 
phuckcd  internally,  then  turned  and  hored  aljout  lialfway 

across  and  faced.     After  being  inspected,  the  rings  go  to 

hithes.  One  of  these  latlies  set  uj)  for  work  on  inner  rings 
is  shown  in  Fig.  1(!.  The  inner  rings  are  hekl  by  means 

of  expanding  ])lng  mandrels,  bnt  the  outer  ring.s  are 
chucked.    After  being  rough  machined  all  over  the  rings 

FIG.  20.    TYPE  OP  MANDREL  USED  FOR 
FIRST    CYLINDRICAL    CJRIND 

PIG.   21.     GRINDING   GROOVE   IN   OUTER   RING   ON 
OSCILLATI.NG  GRINDER 

another  machine  and  are  chucked  on  the  turned  surface, 

as  shown  in  Fig.  13.  The  rest  of  the  outside  is  turned, 
the  bore  cut  all  the  way  through,  facett,  and  the  i)all 
groove  cut  in,  as  shown  by  the  ring  at  the  left. 

Forged  inner  rings  are  handled  in  substantially  the 

same  manner.  A  Gisholt  lathe  on  a  second  opei'ation  is 
illustrated  in  Fig.  l-t,  the  principal  difference  in  this 
case  Ixiing  that  the  i)all  groove  is  on  the  outside  of  the 
ring  instead  of  inside.  Thrust  bearings  are  also  handled 

in  the  same  way,  as  shown  in  Fig.  15.  The  first  opera- 
tion, as  indicated  by  the  rings  at  the  right,  consists  of 

boring,    facing,    grooving    and    turning    about    halfway 

PIG.    22.    GRINDING    GROOVE   IN    INNER    RING 

across.     The  si'coiid.  in  this  case,  (consists  of  turning  the 
lest  of  the  outer  diameter  aiul  facing. 

The  first  operation  on  trepanne(l  rings  is  of  course  on 

the  automatics  previously  shown.  Tiic  s<'coiid  consists 
niainlv  of  grooving.  This  groo\ing  on  both  outer  and 

is    done    on    special    double-head    American 

are  stamj)ed  in  a  small  jjress  with  the  firm  trade-mark, 
symbol  for  size  and  type,  etc. 

It  must  be  kept  in  mind  tliat  after  each  machining 

operation  the  rings  are  inspected,  and  all  that  do  not  come 

np  to  the  rigid  requirements  are  thrown  out.  The  in- 
spection methods  and  gages  will  be  described  in  a  seji- 

arate  article. 

Hakdenixo  a.vd  Gkindino 

The  hardening  tem])erature,  as  well  as  that  of  the 

drawing,  varies  somewjiat  according  to  the  size  and  use 
of  the  bearings  in  hand.  As  a  general  rule  those  larger 
than  3  in.  are  hardened  in  water,  and  those  snniller  are 

hardened  in  Houghton's  quenching  oil.  The  hardening 
heats  range  from  1,400  to  1,(500  deg.  Y.  and  the  drawing 
from  250  to  odO  deg.  F.,  as  si)ecified.  Special  Quigley 

liardening  furnaces  are  used.  Part  of  one  of  these  fur- 
naces and  a  corner  of  the  hardening  room  are  shown  in 

T^'ig.  K. 

.\fter  hai'ilcning.  each  ring  is  tested  lor  fractures  by 
placing  it  in  tlie  inclined  trough  A.  Fig.  IS,  and  letting 

it  run  off  at  B  and  drop  upon  a  cast-iron  block  at  C. 
From  there  it  usually  bounces  to  the  inclined  board  D 

and  drops  into  the  box  I'J.  The  trough  is  (i  ft.  long  with 
a  l(i-in.  drop  to  it.  The  lower  end  of  the  trough  is  aixmt 
1  ft.  vertically  above  the  cast-iron  block,  though  the 
ring  travels  farther  than  this  to  reach  the  block.  The 

frame  holding  the  trough  can  be  tasily  shifted  to  or 
from  the  block  to  aeeonunodate  \arious  rings  l)eing  tested. 

If  after  this  test  the  ring  is  tapped  with  a  small  ham- 
mer, the  .sound  will  tell  instantly  whether  a  crack  has 

developed  or  not.  The  rings  are  next  file  tested  for 
hardness,  and  then  one  side  is  smoothed  slightly  on  a 

disk  grinder,  to  form  a  good  seating  surface  on  the  mag- 
netic chuck  on  which  the  sides  are  ground.  They  are 

next  ])laced  on  a  Rlanchard  machine,  as  shown  in  Fig. 

1!',  and  ground  to  linish  thickness.     Now  they  are  demag- 



1006 AMERICAN     MACHINIST Vol.  45,  No.  23 

netized  aiifl  placofl  on  the  type  of  niandrol  seen  in  Pig. 
80,  and  the  outside  is  trued  up  in  a  Landis  grinder. 

The  ball  groove  in  outer  rings  is  ground  on  either 
Landis  or  Van  Norman  oscillating  radial  grinders,  one 

of  the  latter  being  shown  in  Fig.  21.  Standard-radius 
diamond-wheel  dressers  are  used  to  keep  the  wheels  in 
good  shape.  The  grooves  in  inner  rings  are  ground  on 
Brown  &  Sharpe  machines,  as  shown  in  Fig,  22. 

It  should  he  borne  in  mind  that  inspection  has  come 
after  each  step  in  the  progress  of  the  rings.  They  now 

go  to  the  assembling  and  polishing  department,  the  opera- 
tions in   which  will   be  described  later. 

m 

Mistake  To  Disco^sat  tSse  ©tlheir' 

By  John  R.  Godfrey 

The  one  great  weakness  of  self-made  men  is  not  so 
much  that  they  worship  their  maker,  but  that  they  seem 
to  get  the  idea  that  both  the  pattern  was  lost  and  the 
material  exhausted  when  they  finished  their  particular 
job.  I  presume  it  is  a  natural  weakness.  Not  having 

arrived  at  that  stage  myself,  I  can  not  say  from  per- 
sonal experience.  And  the  perhaps  natural,  but  very 

disagreeable,  result  is  that  they  are  apt  to  put  everyone 
else  in  the  dam-phool  class  without  stopping  to  inquire 
as  to  the  reason  the  others  are  not  training  in  the  suc- 

cessful group. 

It  may  very  well  happen  that  the  self-made  ones  are 
right  in  most  cases — there  is  a  heap  more  of  us  tlian 
many  like  to  admit — but  it  does  jar  the  inner  conscience 
a  bit  to  be  classed  with  the  idiots  and  otherwise  unde- 

sirables when  we  happen,  quite  accidentally  of  course, 
to  be  doing  something  that  is  perfectly  right,  if  the  S. 
M.  M.  only  looked  below  the  surface,  as  he  used  to  do 
before  he  "arrived." 

In  one  particular  case  I  remember,  a  perfectly  good 
and  harmless  workman,  who  had  the  best  interests  of 

the  shop  at  heart,  so  far  as  he  knew  them,  got  a  terrific 

call-down  from  the  boss  for  burning  an  electric  light 
while  the  curtain  at  his  window  was  drawn  down :  "Any 
man  with  a  spoonful  of  brains  would  put  up  the  curtain," 
sputtered  the  S.  M.  M.  as  he  stormed  into  his  office,  de- 

crying the  degeneracy  of  mechanics  since  the  day  he  was 
in  the  shop  himself.     No  wonder  they  did  not  succeed. 

But  there  happened  to  be  a  reason  for  the  seeming  fool- 
ishness. Over  on  the  other  side  of  the  toolroom,  close 

by  a  window,  was  a  man  at  work  on  a  delicate  jig  that 
the  boss  wanted  in  a  hurry.  And  tlie  man  "minus  the 
brains"  had  pulled  his  curtain  down  to  keep  the  set- 

ting sun  from  striking  the  other  man  square  in  the  eye. 
On  this  account  he  needed  light,  but  a  few  cents'  worth  of 
juice  was  of  no  consequence  compared  to  the  work  on 
the  jig.  This  was  what  the  S,  M,  M.  did  not  stop  to 
find  out.  Not  because  he  meant  to  be  unfair,  but  because 
he  had  all  unconsciously  nursed  the  idea  that  he  had  a 
monopoly  of  the  kind  of  brains  that  counted,  or  else  the 
other  men  would  not  have  been  working  for  him.  It  is 
a  bad  habit  of  thought,  and  the  sooner  the  S.  M.  M.  gets 
it  out  of  his  system  the  more  really  and  truly  great  he 
will  be.  Discounting  the  other  feilow  is  not  always  a safe  game  to  play. 

It  was  this  particular  case  that  really  started  mv  old 
friend  .Jimmy  Johnson  away  from  the  old  shop  and  into 

a  new  line  of  work,  where,  strange  to  say,  he  succeeded 
remarkably  well.  He  had  been  working  for  the  S.  M.  M. 
until  the  S.  M.  M.  was  convinced  Jimmy  did  not  know 
enough  to  go  in  out  of  the  rain.  That  means  that  Jimmy 
had  not  been  able  to  talk  the  S.  M.  M.  into  adopting 
any  of  the  devices  Jimmy  had  worked  out.  After  the 
curtain  episode  Jimmy  got  busy  with  a  vengeance  and 
did  wliat  he  ought  to  have  done  long  Ijefore. 

Then  after  he  had  made  a  very  favoral)le  deal  with 

a  "ready-made"  shop  owner  (which  means  his  dad  had 
left  the  money  ready  to  start  him  in  business),  Jimmy 
paid  the  S.  M.  M.  a  visit  to  give  notice  and  spake  unto 
him  something  after  this  fashion: 

"Being  as  I  have  it  from  your  own  lips  that  the  full 
quota  of  brains  in  my  cranium  would  not  crowd  an 
after-dinner  coffee  spoon,  I  ju.st  naturally  concluded  you 
v.ould  not  I)e  heart  l)r()ken  at  losing  such  a  worthless  in- 

cumbrance from  your  payroll.  So  I  have  hornswaggled 
young  Billson  down  here  not  only  to  give  me  a  job,  but 
to  build  some  of  those  presses  I  have  been  trying  to  in- 

terest you  in.  And  while  I  am  duly  sorry  for  Billson, 
I  just  could  not  bear  to  burn  any  more  of  your  juice, 
even  if  Bronson  was  saving  ten  times  its  cost  over  on 
the  Rivett  lathe,  and  I  guess  I  will  be  quitting  about 

Saturday  night." 
It  was  a  long  speech  for  Jimmy,  but  he  had  been  get- 

ting madder  every  minute  since  the  call-down.  And 
then  what  do  you  suppose  the  inconsistent  S.  M.  JI.  went 
and  did?  Told  Jimmy  he  was  not  fair  to  the  man  who 
had  made  him  what  he  was.  Pulled  all  the  loyalty  stuff 
you  read  about  in  speeches  at  banquets,  but  seldom  see 
practiced  toward  the  fellow  with  the  dinner  pail.  And 
threatened  to  prevent  Billson  from  making  Jimmy's  pre.ss, 
because  he  .saw  it  first,  no  matter  if  he  had  turned  it 
down.  The  idea  was  due  to  working  in  his  shop,  and 
it  was  his  even  though  it  was  not  worth  two  hoots  in 
Halifax.  But,  of  course,  as  a  matter  of  fact,  he  did  not interfere  at  all. 

Fortunately,  there  are  other  brands  of  self-made  men. 
But  this  tendency  is  one  to  be  guarded  against  the  min- 

ute you  begin  to  feel  that  you  are  really  going  to  be  suc- 
cessful, because  if  you  wait  until  you  really  are,  nothing 

short  of  an  earthquake  can  make  you  believe  that  even 
the  whole  solar  system  is  not  tied  up  close  to  you  in some  mysterious  way. 

'  do  not  exi)ect  to  need  to  i)ractice  preparedness  of this  kind  for  some  time  to  come. 

:« 

Circle  Ptaiaclhi  Provided  witH  a 
Disappearing  Pilot 

By  Jan  Spaandek 

We  often  had  to  mark  slate  and  copper  to  be  drilled 
and  punched.  As  the  material  was  not  to  be  otherwise 
defaced,  we  made  circles  with  compasses.     Their  points 

CIRCLE  PUNCH   WITH   DISAPPEARING   PILOT 

often  slipped  and  scratched  the  work.  We  made  up  a 
set  of  circle  punches,  and  to  make  sure  tliat  the  circle  had 
its  center  at  the  right  spot  we  provided  the  punches  with 
a  disappearing  pilot,  as  shown  in  the  illustration. 
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Edli4orials 

In  1886  Henry  II.  'I'owiie  presented  a  iisipiT  to  the 
American  Society  of  Meeiianical  Engineers  entitled  "The 
Engineer  as  an  Economist."  Since  that  time  engineers 
have  been  paying  more  and  more  attention  to  economics. 
for  their  work  is  essentially  that  of  effective  economy.  So 

far  has  this  movement  jirogressed,  that  the  keynote  session 

of  the  annual  meeting  of  the  American  Society  of 
Mechanical  Engineers,  held  during  the  first  week  in 
December,  is  devoted  entirely  to  economic  subjects.  The 

broad  topic  is  '"The  Valuation  of  Industrial   Property." 
One  of  the  papers  written  by  Henry  Fj.  (iantt  discusses 

productive  capacity  as  a  measure  of  value  of  an  industrial 
jiroperty. 

At  the  outset,  two  leading  theories  are  outlined  as  to 

what  the  cost  of  production  in  an  industrial  ])lant  consists 
of.    The.se  are  stated  to  be : 

.v.  That  the  cost  of  an  article  must  include  all  the  expense 
incurred  to  produce  it.  whether  such  expense  actually  con- 
tritjuted   to  the  desired   end   or  not. 

B.  That  the  cost  of  an  article  should  include  only  those 
expenses  actually  needed  for  its  production,  and  any  other 
expense  incurred  by  the  producer  for  any  reason  whatever 
must  be  charged  to  some  other  account. 

When  a  plant  is  operated  at  its  full  capacity,  both  theories 
give  the  same  cost.  At  less  than  full  capacity  the  expense  of 

carrying  idle  machinery,  according  to  the  first  theory,  is 
added  to  the  cost  of  the  jtroduct.  This  makes  the  cost 

greater  than  during  a  period  of  full  j)roduction.  Accord- 
ing to  the  second  theory,  the  expense  of  idle  machinery 

due  to  incompletely  utilized  capacity  is  carried  in  a  sepa- 
rate account  and  is  deducted  from  the  profits.  Thus,  if 

all  other  factors  are  the  same,  the  cost  remains  constant, 

whether  the  plant  is  working  full  or  at  partial  capacity. 
Mr.  Gantt  then  builds  upon  the  second  theory  and  says 

that  in  determining  the  value  of  an  industrial  ])roperty 

the  consideration  of  prime  importance  is  "the  ability  of 
that  plant  to  accomplish  the  object  for  which  it  was  con- 

structed." This  is  equivalent  to  saying  that  the  value  of 
an  indu.4rial  plant  must  be  measured  according  to  its 
value  to  ])ro(luce. 

This  is  a  far  different  measure  from  thoise  commonly 

employed.  The  usual  methods  have  been  either  to  value 

according  to  what  the  plant  cost,  or  according  to  the 
aniomit  that  it  would  take  to  replace  it  at  the  date  of 
valuation.  Both  of  the.se  are  now  brushed  aside  by  Mr. 

(lantt.  He  refuses  to  consider  the  amount  of  money  orig- 
itially  spent  in  producing  the  plant,  likewise  he  argues 
that  the  cost  of  rejiroducing  it  is  not  its  measure  of  value, 
for  it  is  possiijie  that  under  no  conditions  could  it  be  made 

(•Ificient  as  a  })roducing  unit.  Rut  going  back  to  the 
fundamental  idea  that  an  industrial  plant  is  made  to 
pro(liice  some  commercial  article,  he  states  that  the 
iiieasure  of  its  value  is  its  capacity  to  so  produce. 

Once  we  accept  tiiis  standard,  other  things  come  into 
.onsideration  besides  the  brick  and  mortar,  machinery 
and  tools  that  constitute  an  industrial  ])lant.  A  part  of 

the  producing  capacity  is  the  organization  and  manage- 
ment.   These  now  become  factors  in  measurinjr  its  value. 

Social  B^es-jpcJinisa] 
Dfllifty  ©f 

Every  employer  has  a  feeling  of  satisfaction  in  know- 
ing that  human  waste  is  being  prevented  through  a  mini- 

mizing of  industrial  accidents.  Manufacturers'  associa- 
tions have  been  the  leaders  in  the  great  safety-first  move- 
ment that  has  contributed  so  much  to  the  -welfare  of 

society.  The  proper  question  now  is,  Have  employers  any 

further  respon.sibility  with  regard  to  the  well-being  of  the community  ? 

Some  have  already  an.swered  "Yes"  by  establishing  em- 

ployees' service  work,  with  a  purpo.se  of  adding  to  the 
health  and  happiness  of  their  working  people. 

Public  health  officers  in  our  better  managed  communi- 
ties have  done  about  all  that  can  be  done  to  stamj)  out 

epidemics  and  preserve  general  health,  but  their  work 
deals  with  persons  in  the  mass;  it  is  curative  rather  than 

preventive. 
From  what  source,  then,  can  come  the  initiative  that 

will  make  possible  for  the  individual  all  the  ])re\entive 
means  that  can  and  should  .safeguard  his  health?  Xot 

only  is  the  employee  vitally  interested  in  his  own  health, 
but  his  employer  is  likewise.  From  this  standpoint  of 
mutual  interest  health  cooperation  in  industrial  plants 

can  become  so  operative  that  it  will  leaven  society  and 
lead  on  to  .social  betterment.  This  course  .seems  to  be  one 
that  is  promising. 

The  extent  to  which  this  work  is  now  being  done  is  indi- 
cated by  the  fact  that  not  long  ago  at  one  of  the  conven- 

tions of  the  American  Medical  Society  some  two  hundred 

and  fifty  physicians  in  industrial  practice  banded  together 

in  an  organization  of  their  own.  Figures  are  not  avail- 
able to  indicate  how  many  plants  are  served  by  these 

men,  nor  the  number  of  employees  who.se  health  they  are 
caring  for.    The  total  number  must  be  very  large. 

These  two  hundred  and  fifty  men  and  tlieir  employers 

have  seen  a  social  responsibility,  else  their  work  would  not 
have  been  started. 

In  discu.ssion  of  the  newer  methods  of  shop  manage- 

ment a  few  yeai's  ago  emphasis  was  placed  upon  the  ap- 

plication of  the  principle  of  "transference  of  skill."  This 
was  directed  toward  the  operations  of  manufacturing. 

When  it  is  realized  that  a  majority  of  the  employees  in 

industry  never  had  an  adequate  physical  examination  in 

their  lives,  and  that  many  never  had  dental  work  of  any 
kind  done,  it  mu.st  also  be  believed  that  the  common  habit.- 

of  good  bodily  care  ai'e  not  practiced  as  they  should  be. 

So  ein])loyees'  .service  is  but  an  extension  of  the 
jiriiiciple  of  transference  of  skill.  Through  the  trained 

directors  of  .service  departments  some  employers  ai'; 
transferring  from  the  great  fund  of  human  knowledge 
the  best  of  skill  in  the  care  of  the  body  to  those  who  arc 

unacquainted  with  many  of  the  commonest  facts  of 

hygiene  and  sanitation. 
From  this  viewpoint  the  social  responsibility  of  the  em- 

])loyer  is  to  help  in  the  great  task  of  teaching  men  how 
to  live. 
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Professor  Sweefs  BooM 

For  nearly  sixty  years  Professor  Sweet  wrote  for  the 

teehnical  press,  and  many  of  his  artieles  and  letters  ap- 
peared in  this  journal.  But  only  one  book  written  by  him 

has  ever  been  published.  Tliis  is  a  small  volume,  knit- 

ting together  truths  on  niaehine  design  that  had  previ- 
ously appeared  in  the  American  Machinist.  The  title  did 

not  reveal  its  contents,  nor  even  hint  at  its  worth,  for  it 

was  unfortunately  called  "Things  That  Are  Usually 

Wrong." 
After  Professor  Sweet's  death  there  was  found  among 

iiis  effects  the  manuscript  of  a  book  upon  wliich  he  had 

evidently  worked  for  a  number  of  years.  His  own  title 

is  "A  Book  on  tlie  Looks  and  Details  of  Machines."  This 
matter  is  now  to  be  publislied  in  the  American  Machinist, 

ihe  first  installment  appearing  in  this  issue  on  page  979 

The  purpose  behind  its  preparation  seems  in  a  way  to  be 

revealed  in  a  letter  written  by  Professor  Sweet  and  pub- 
lished toward  the  latter  part  of  last  year,  Vol.  43,  page 

936.  Its  title  is  "The  Best  Way  To  Do  Certain  Things." 
The  greater  part  of  it  is : 

"The  thought  came  to  me:  Would  it  not  be  a  good 

thing  to  collect  a  lot  of  plain  statements  of  the  best  way 

of  doing  certain  things— things  that  mechanical  engi- 
neers and  draftsmen  and  machinists  ought  to  know, 

nothing  for  the  class  in  engineering  to  learn  from  text- 
i:ooks  or  to  be  found  only  in  handbooks,  but  things  that 

can  be  grasped  in  reading  the  American  Machinist?  For 

example,  the  best  way  to  put  a  wheel  or  lever  on  the  end  of 

a  shaft,  particularly  if  it  is  one  that  has  to  be  removed  and 

replaced,  is  to  put  it  on  a  fairly  steep  taper  and  fasten  it 

by  screwing  a  nut  on  the  end  of  the  shaft,  and  if  it  is 

something  that  must  must  occupy  a  fixed  position,  a  key 
will  serve  to  locate  it. 

"Another  thing  is  to  secure  a  rocker  arm  on  a  shaft. 
The  best  way  is  to  put  in  a  feather  on  a  line  with  the 

arm,  put  on  a  boss  for  a  grip  bolt  opposite,  split  the  hub, 
put  a  bolt  through  the  boss  and  screw  it  up. 

"The  best  way  to  put  in  an  oil  hole  where  the  end  of 
a  shaft  runs  in  the  box  is  to  drill  a  good-sized  hole  in 
the  end  of  the  shaft  half  as  deep  as  the  boss  is  wide. 
Drill  a  small  hole  from  the  outside,  plug  the  big  hole 
with  a  brass  plug,  with  a  hole  in  its  center  for  the  nozzle 

of  a  squirt  can,  and  stamp  it  'Oil.' 
"I  believe  the  readers  of  the  American  Machinist  can 

add  to  this  list  innumerable  examples  of  this  kind." 
His  hitherto  unpublished  book  manuscript  is  a  col- 

lection of  details  and  devices  that  in  Professor  Sweet's 

experience  were  "the  best  way  to  do  certain  things." 

for  DilBFereinit  ComidlitioE&s 

The  question  of  cutting  lubricants  or  coolants  in  con- 
nection with  many  kinds  of  machine  work  seems  to  he 

still  open  to  discussion.  It  seems  to  depend  very  largely 
on  the  particular  stock  that  is  being  worked  and  not  so 
much  on  the  grade  or  class  to  which  the  stock  normally 
i)elongs  as  to  the  particular  lot  that  is  being  machined, 
whether  supplied  by  the  same  or  different  makers. 

There  is  in  most  shops,  unfortunately,  no  provision 
made  for  accurately  recording  the  changes  of  coolant 
in  connection  with  each  kind  or  lot  of  stock.  The  main 

object  is  production;  and  a  little  more  of  this  or  a  little 

less  of  tiiat  has  always  been  the  rule,  just  as  the  best 

cooks  use  a  "jjincli"'  of  salt,  a  "dash"  of  pepper  and  other 
ingredients  "according  as,"  as  one  noted  queen  of  the 
kitchen  said  when  asked  for  her  recipes.  So,  to  a  great 

extent,  it  seems  to  be  with  the  mixing  of  cutting  com- 

pounds. 
Nor  is  this  necessarily  an  evidence  of  poor  management, 

because  there  are  no  fundamental  data  on  which  to  base 

the  proper  mixing  of  compounds.  Many  shops  have  run 
tests  of  various  mixtures  and  have  arrived  at  what  seems 
to  be  definite  conclusions.  And  tlien  a  new  kind  of  stock 

comes  along,  and  the  mixture  has  to  he  changed  to  do  the 
trick. 

It  is  very  much  like  the  cook  previously  referred  to ;  the 

compound  nmst  be  "seasoned"  to  meet  the  conditions  of 
the  particular  case,  and  to  carry  the  simile  still  farther, 
we  have  no  more  means  of  determining  the  proportion  in 
advance  than  the  cook  has  in  sea.«oning  the  Thanksgiving 

turkey.  It  seems  to  be  a  cut-and-try  proposition  in  both 
cases,  guided  of  course  by  previous  experience  with  similar 
steels  or  foods,  as  the  case  may  be. 

Just  as  an  example,  we  may  cite  a  case  that  happened 
on  shell  work.  The  steel  was  tough  and  came  off  in  long 

curling  cliips  that  were  not  only  a  nuisance,  but  dangerous 
to  the  operator.  A.  chip  breaker  was  demanded ;  but  be- 

fore one  could  be  made,  the  production  man,  who  was 
fortunate  in  having  a  wide  experience,  tried  a  change  in 
the  cutting  compound,  which  cured  the  trouble.  He 
added  enough  oil  to  the  compound  to  make  the  body 

heavier,  and  the  chips  broke  off  in  short  pieces  that  ga\i' 
no  trouble. 

The  theory  is  that  it  cooled  the  chips  more  quickly  and 
made  them  brittle  enough  to  break,  instead  of  leaving 
them  tough  enough  to  curl,  as  before.  At  any  rate,  it 
worked.  But  it  shows  the  difficulty  in  deriving  absolute 
formulas  to  fit  all  conditions. 

Safety  Devices  as  Handicap 
to  Frodltmctiom 

The  contention  that  safeguards  to  machinery  are  a 
hindrance  to  output  is  being  unwisely  made;  but  if  a 
factory  safeguard  is  inconvenient  to  use,  this  fact  alone 
is  sufficient  reason  for  a  workman  to  disregard  it.  There 
has  always  been  some  difficulty  in  keeping  safety  devices 
on  machines  and  in  good  working  condition.  It  is  the 

employer's  duty  to  supply  such  guards;  it  is  the  work- 
man's duty  to  use  them  in  the  proper  way. 

If  guards  are  persistently  removed,  or  not  used  as  they 
should  be  by  the  workman,  perhaps  the  only  course  for 

an  employer  to  pursue  is  to  post  a  notice  that  if  a  work- 
man receives  an  injury  because  a  safeguard  was  not  in 

proper  working  condition  the  man,  after  receiving  the 

medical  or  surgical  treatment  that  is  his  due,  is  auto- 
matically discharged  or  suspended. 

On  the  other  hand,  if  a  safety  device  handicaps  produc- 
tion, it  is  but  fair  that  an  allowance  should  be  made  when 

setting  the  piece  price  or  time  limit  for  the  job.  In  this 
latter  connection  it  must  be  remembered  that  safety 

devices  are  largely  a  matter  of  evolution.  Any  earnest 

start  in  developing  them,  applying  and  using  tiiem,  i.-^ 
better  tlian  nothing.  Thus  whatever  can  be  done  to  bring 

about  their  proper  use  is  well  worth  wliile.  The  need  of 

education  in  safety  is  ever  with  us.  for  there  is  a  limit  to 

the   accidents   that   can    be   prevented   by   safeguarding. 
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op  J£(quMpiini©inift  Ne^ws 
iinnniiiiiiiiiiiiinniiiiiiiiiiiiininiiiiiiinniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiin^ 

111  Fi^'.  I  is  slidwii  a  screw  iiuuhine  with  all-geared 
head  equipped  for  work  from  the  bar.  This_  machine  is 

built  by  the  P'oster  Machine  Co.,  Elkhart,  Ind.,  and  with 
the  exception  of  the  bar-handling  equipment  is  the  same 

FIG.   1.    SCREW   MACHINE   EQUIPPED   FOR   BAR   STOCK 

as  the  machine  described  ou  page  567.  The  equipment 
manufactured  by  the  maker  of  this  machine  covers  all 
requirements. 

In  Fig.  2  are  shown  a  few  of  the  tools  used  on  bar 

work.  It  will  be  observed  that,  although  of  heavy  con- 
struction, they  can  be  conveniently  manipulated.  At  the 

left  in  Fig.  2  is  the  single  cutter  roller  turner.  This 
type  of  turning  tool  is  well  known.  The  tool  shown  is 
provided  with  a  slide  operated  by  the  vertically  disposed 
lever.  This  controls  the  position  of  the  cutter  relative  to 

the  rolls.  On  the  completion  of  a  turning  cut  the  oper- 
ator throws  the  lever  actuating  the  slide,  the  tool  is  with- 

drawn from  the  cut,  and  the  roller  turner  can  be  run  back 
over  the  finished  surface  of  the  work  without  marring  it. 

The  next  tool  is  the  multiple-cutter  turner.  This  tool  is 
built  with  as  many  as  six  tools  and  will  handle  work  in 
which  the  shoulders  are  only  y^  in.  apart.  Next  is 
shown  the  boring  and  recessing  tool  holder,  and  at  the 
right  is  shown  the  adjustable  hollow  mill. 

The  general  design  and  construction  of  the  hand 
surface  grinder  shown  are  apparent  from  the  illustration. 

All  sliding  surfaces  are  provided  with  adjustable  gibs. 
Ilandwheels  on  the  traverse  feed  and  raising  screw,  each 
having  an  indicator  graduated  to  thousandths,  give  fine 

adjustments  in  all  directions.    The  platen  is  moved  end- 

HAND  SURFACE  GRINDER 
Capacity  for  surfaces,  9x6x5  in.;  traverse  movement  of 

platen,  9H  in.;  size  of  emery  wheel,  6x%  in.;  %-in.  hole;  sur- 
face of  platen,  15x5  in.:  adjustment  in  line  with  spindle,  6  In.; 

spindle  adjustment  above  platen,  1  to  7>^  in.;  width  of  drivinB belt  required,  H4  in.;  floor  space  required,  27x23  in.;  heiRht 
from  floor  to  top  of  platen,  36%  in.;  weight,  domestic  ship- ment,  500  lb. 

wise  by  a  crank  fitted  to  the  square  end  of  a  shaft  operat- 
ing a  pinion,  which  in  turn  meshes  with  a  rack  on  the 

bottom  side  of  the  platen.  The  crank  can  be  easily 
removed  and  used  on  the  square  shaft  in  front  of  the 
handwheel  on  the  traverse  feed,  if  faster  movement  is 
desired   than   that   provided   by   the   rack   and   pinion. 

I 
FIG.    2.    TOOLS  FOR  HANDLING   BAR   STOCK  IN  ALL-GEARED  HEAD  .SCREW  MACHINE 
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Tile  .spindle  slifle  works  on  a  rigid  upright  provided 
with  .strapc'd  way.s.  The  spindle  is  of  crucible  steel  ground 
and  fitted  to  reamed  and  scraped  bearings.  Both  bearings 
are  cast  solid,  the  front  bearing  being  tapered  to  fit  the 
spindle,  the  rear  one  solid  but  split  on  one  side  to  permit 
a  take-up.  The  spindle  has  take-u])  luits  for  adjusting 
end  play  and  wear. 

The  machine  shown  is  a  recent  ])i(idiut  (if  the  American 
Machine  Tool  Co.,  Hackettstown,  N.  J. 

m 

Aif^Operi&tedl  Vise 

The  form  of  air-operated  vise  shown  requires  little  ex- 
planation. It  is  a  recent  jiroduct  of  the  Hannifin  Manu- 

facturing Co.,  Chicago,  111.,  and  was  designed  to  be  esj)c- 
cially  adapted  for  assembling  work  as  well  as  application 
to  the  drilling  machine  and  miller. 

The  closing  of  the  vise  is  instantaneous  with  the  ap- 
plication of  air.     The  design   is  such  as  to  permit  tiie 

AIR-OPERATED  VISE 
Caiiacity   without   jaws.    7   in,;   height  of  jaw.    5   in.;  lenerth 

over  aU,  19  in.;  stroke  of  piston,  3  in.;  bore  of  piston.  i%   in.; 
weight,   SO  lb. 

use  of  false  jaws,  similar  to  tliosc  u.sed  in  a  cliuck,  or 

llic  use  of  plain  hardened-steel  jaws.  The  controlling 
valve  can  be  attached  to  the  side  of  the  vise-  or  located 

at  any  other  convenient  jiosition. 

The  illustration  shows  an  adjustable  boring  tool  manu- 
factured by  the  Pierce  ilachine  Tool  Co.,  Chicago,  111. 

The  tool  is  intended  for  boring  holes  up  to  I14  iii-  in 

Tlie  construction  is  simple  and  strong,  and  adjust- 
ments are  easily  and  accurately  made  by  means  of  a  screw. 

Clami)ing  is  by  means  of  a  lever,  eliminating  the  use  of 
wrenches  for  this  purpose.  The  cutting  edge  of  the  tool 

in  any  position  of  adjustment  coincides  with  a  line  drawn 
through  the  center  of  the  hole  being  bored. 

DipiSlisag  Turret  At4ac]hinaeffliti 
The  drilling  turret  attachment  shown  was  designed 

for  manufacturing  purposes  where  a  number  of  opera- 
tions are  to.be  performed  on  interchangeable  parts. 

The  illustration  at  the  left  shows  a  plain  drilling- 
machine  turret  head,  which  recjuires  little  explanation. 
When  tlic  position  is  changed,  the  knob  A  is  pulled  and 

the  plunger  locates  the  drill  in  the  center  line  automatic- 
ally in  the  hole  B.  The  shank  C  can  be  made  for  spe- 
cial chucks  or  with  taper  to  fit  any  standard  chuck.  I) 

is  the  stoj)  rod  that  jirevents  the  body  from  rotating.  The 
turret  is  driven  in  the  usual  manner  by  the  taper  shank 
F.  The  body  pivots  on  the  pin  G.  \Vlien  the  spindle  X 
is  raised,  the  drill  spindle  C  stops  immediately. 

The  illustration  at  the  right  shows  a  similar  drill 
turret  with  an  automatic  stop.  AVhen  the  knob  A  is 
pulled,  the  drill  D  stops  immediately  without  raising  the 

ADJUSTABLE    BORING   TOOL 

diameter,  but  holes  larger  than  this  can  be  readily  bored 
by  making  the  necessary  simple  aijjustments  of  the  tool 
itself. 

DRILLING  TURRET  ATTACHMENT 

spindle.  This  also  shows  a  sleeve  B  attachment  to  tiie 
spindle,  which  is  desired  where  the  tool  is  \ised  steadily, 
and  can  be  made  for  several  sizes  of  drilling  machines. 
In  no  case  is  it  necessary  to  stop  the  drilling  machine 
when  the  position  of  the  tool  is  changed.  The  turret  on 
this  style  is  made  for  taper-shank  drills.  The  drift  hole 
is  at  ('.  The  position  can  be  changed  in  one  second 
while  the  drilling  machine  is  in  motion. 

The  tool  is  so  designed  that  the  operator  can  change  it 
without  moving  from  his  working  position.  It  is  made 
in  several  sizes,  from  two  to  five  spindles  and  for  high- 

speed drills,  by  Charles  Eisler,  43  Dodd  St.,  Bloomfield, 
N.  J. 

£?: 

IDie^FoB'fflffiBia^  Maclhliae 

The  die-forming  niachinc  made  liy  the  Ander,<on  Die 
.Machine  Co..  Bridgeport,  Conn.,  wliich  was  illustrated 
and  described  in  detail  on  page  fill,  ,Vol.  43,  and  page 

613,  Vol.  45,  is  now  available  with  belt-drive  equipment. 
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The  hacksaw  machine  shown  is  a  recent  product  of  the 
L.  S.  Starrett  Co.,  Athol,  Mass.,  and  represents  its  first 

departure  from  its  tool-manufacturing  line. 
The  form  of  stroke  adjustment  incorporated  makes 

possible  a  stroke  of  practically  the  full  length  of  the  blade, 
no  matter  what  size  of  stock.  The  foot  treadle  for  raising 
the  saw  frames  eliminates  all  exertion  on  the  part  of  the 
operator,  at  the  same  time  making  possible  greater  speed. 

An  oil  dashpot  controls  the  descent  of  the  saw.  This 
dashpot  allows  the  machine  to  be  started  when  the  frame 

HACKSAW  MACHINE 

Capacity,  for  14-in.  saws;  height  over  all,  4S  in.;  height  to  top 
of  table,  28  in.;  floor  space,  14x32  in. 

is  up  and  prevents  it  from  dropping  and  breaking  the  saw. 
It  further  eases  the  blade  onto  the  work,  so  that  the  teeth 
do  not  bite  in  so  rapidly  as  to  strip  them  or  break  the 
saw.  An  automatic  locking  device  prevents  the  saw  from 
dragging  on  the  return  stroke  and  holds  the  saw  frames 
at  any  height  when  the  machine  is  stopped  for  setting 
work. 

The  saw  frame  is  mounted  on  a  rectangular  slide  with  a 
bearing  11%,  in.  long,  provided  with  an  adjustment  for 
wear.  A  quick-acting  saw  tightener  to  hold  the  blades 
square  is  also  provided.  The  stroke  of  the  saw  is  adjust- 

able for  siock  from  1  to  6  in.  in  diameter. 

A  jnimp  and  lubricant  tank  are  located  inside  the  base 
and  may  be  quickly  removed  for  cleaning. 

of  Wage  Faysiffieirat 

An  extension  of  the  "Maxi-Pay  Wage  Plan"  described 
on  page  1)33,  Vol.  44,  has  been  made  by  the  Bullard 
Machine  Tool  Co.  It  is  a  method  of  establishing  efficiency 
and  paying  bonus.  The  announcement  of  the  company 
reads : 

Standard  Time — A  standard  time  for  production  will 
be  established,  whenever  possible,  for  each  operation.  This 
standard  will  in  all  cases  be  the  time  in  wliich  the  opera- 

tion can  be  performed  on  a  given  piece  or  number  of 
pieces  with  the  tools  and  equipment  !i\fiilable  when  time 

is  ■set.     Standard  time  will  remain  unchanged  for  one 

year  from  date,  jirovided  no  change  is  made  in  designs  of 
piece,  material,  number  of  pieces,  method  or  equipment. 
Such  changes,  if  made,  will  be  equitable  in  every  sense 
both  to  the  o])oralor  and  to  the  company. 

Trial  Time — On  new  work,  or  old  work  done  in  new 
ways  or  with  different  equi])ment,  it  is  not  always  possible 
to  establish  an  equitable  standard  time  without  actual 
experience  as  a  guide.  In  such  instances  a  trial  time  will 
be  set,  and  the  operation  performed  tliereunder  will  be 
subject  to  such  future  change,  either  increase  or  decrease, 
as  may  be  indicated  by  the  experience  gained.  Trial  time 
will  be  considered  as  standard  time  in  bonus  calculations 

and  payments.  Standard-time  conditions  will  thereafter 

prevail. EfTiciency — Skill  plus  energy  and  well-directed  effort 
result  in  efficiency.  Efficiency  records  will  be  expressed 
as  a  percentage  obtained  by  dividing  standard  time  by 
actual  time,  thus: 
standard    time   200    hr. 
Actual    time   200    hr. 

Efficiency  = 
200(standard  hr) 
200(actual  hrj 

=  100% 

f  Standard    time      175  hr I  Actual  time  200  hr 
I  „tti  -  175(sta»lard  hr.)     „.,,  « lEffic.o„cy=   200(actualhr.)    ="'% 

Production  Bonus — A  production  bonus  of  1  per  cent, 
of  the  wages  will  be  paid  for  each  per  cent,  of  efficiency 
above  75  per  cent.  If  a  man  performs  his  work  in  stand- 

ard time,  he  will  have  an  efficiency  of  100  per  cent,  and 
will  receive  a  production  bonus  of  35  per  cent,  of  his 

wages.  A  record  of  each  man's  contracts  will  be  kej)t. 
One  column  will  show  standard  time  on  each  job,  and 
another  column  will  show  actual  time.  The  columns  will 

be  added  up  once  every  month  and  the  sum  of  the  stand- 
ard times  divided  by  the  sum  of  the  actual  times.  The 

result  is  the  man's  monthly  efficiency,  upon  which  produc- 
tion bonus  will  be  paid. 

Payment  of  Bonus — Efficiency  will  be  computed  at  the 
end  of  monthly  periods,  all  contracts  completed  during 
each  period  being  included.  Weekly  wages,  at  class  rates 

under  the  "Bullard  Maxi-Pay  Wage  Plan,"  will  be  based 
un  clock  time. 

Advancement — It  is  the  intention,  not  only  to  pay  a 

production  bonus  in  proportion  to  a  man's  efficiency,  but 
also  to  use  the  efficiency  records  as  a  ba.'iis  for  advance- 

ment from  one  class  to  another.  Apprentices  upon  com- 
pleting their  courses  will  be  rated  according  to  the  average 

efficiency  records  computed  over  the  last  three  months  of 
their  apprenticeship. 

Tesmipeffiiag  Rotmiradl  Dies 
By  Alfred  J.  Shirley 

A  number  of  circular  dies  of  carbon  tool  steel  for  use 

in  tool  holders  of  turret  lathes  were  required.  No  proper 
tempering  oven  was  available,  so  the  following  method 
A'as  ado])ted  and  proved  quite  successful. 

After  the  dies  liad  been  hardened  dead  hard  in  water, 

they  were  cleaned  up  bright.  A  pair  of  ordinary  smiths' 
tongs  was  made  with  jaws  of  heavy  material  and  to  fit 
nicely  all  around  the  outside  of  the  die,  leaving  a  g^-in. 
space  when  the  jaws  were  closed  around  the  die.  The  dies 
being  all  ready,  the  tongs  were  heated  red  hot,  and  the 
dies  were  picked  up  and  held  by  the  tongs.  This  tempered 
them  from  the  outside  in,  left  the  teeth  the  temjier  re- 

quired and  the  outside  slightly  softer.  The  dies  held  up 
the  work  successfully  and  were  better  than  when  tempered 
in  the  same  bath. 
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Tables  To  Assist  iim  SeHftaEag  Piece 
Pff'ices  OEa  A^tlonasitics 

By  J.  Burgess 

To  set  the  piece-work  i)rice  on  work  being  done  on 
Brown  &  Sharpe  or  Gridley  automatics,  one  cannot  go 

\ery  far  astray  if  he  confines  himself  to  Table  1. 

The  prices  given  are  on  the  basis  of  $0.09  ])er  lir.  for 
each  niadiiiie,  allowing  25  ])er  cent,  for  lost  time  such  as 

&    SHARPE    AlTOMAl'lf: 
TABLE   I.     tIRIDI.EV 

Piece  Work  on  Basis  of  9c 

AND     BHOW.N 
MACHINES 

per  Hr.  per  Machine  iind  25  Per  Cent.  Allowed  for 
Lost  Time 

Time  per 
Piece 

in  Minutes 

0.05 
0  1 
0  15 
0  2 
0  25 
0  3 
0  35 
0  4 
0  45 
0  5 
0  55 
0  6 

0  65 
0  7 
0  75 

Seconds 
3 
6 
9 

12 
15 
18 

21 24 
27 

30 
33 36 

39 
42 

45 

per 

Hundred 

$0  01 02 

.03 

.04 

.05 .06 

.07 .08 

,09 .  10 

.  11 

.  12 

.  13 

.  14 

.  15 

Time  per 
Piece 

in  Minutes 
0.8 

0  85 

0  9 
0  95 I 
2 
3 
4 
5 
6 
7 
8 
9 

10 

Seconds 
48 

51 

54 
57 
60 

Price 

per 

Hundred 

$0   16 
.17 
.18 

.  19 

.20 

.40 

60 

80 
LOO 
L20 
I   40 

1   60 1  80 

2  00 

stocking  up  the  machine,  grinding  tools  and  so  iortli. 

The  table  gives  two  columns  of  figures,  one  headed  "Time 

jier  i)iocc  in  minutes."  This  column  gives  the  minutes, 
divided,  first  in  hundredths  and  then  in  seconds.  The 

other  column  is  headed  "Price  per  hundred."  This  col- 

innn  gives  the  price  per  hundred  pieces  that  one  will  be 

expected  to  pay  for  work  when  the  time  consumed  cor- 
responds with  the  time  in  the  column  to  the  left. 

For  example,  should  it  require  2.85  min.  or  2  niin.  and 
5]  see.  to  make  a  jjiece,  the  price  jier  hundred  will  be 

the  total  of  the  price  for  2  min.,  which  is  $0.-10,  antl 
ol  sec,  which  is  $0.17.  making  a  total  of  $0.57.  This 

table  is  very  elastic,  and  the  desired  result  can   be  had 

l,>-  adding  or  multiplying,  as  the  case  may  require.  For 
instance,  if  it  should  require  1(>  niiiL  to  make  one  piece, 

vou  can  eatlier  multii)ly  the  cost  of  an  8-min.  piece  by  2. 
a  4-min.  piece  by  4,  or  you  can  add  the  cost  of  a  6  ami 
a  10-min.  piece,  and  the  result  will  be  the  same. 

Table  1  is  being  used  successfully  in  one  of  the  largest 
factories  in  Buffalo,  N.  Y.,  and  is  giving  satisfaction 

to  both  emi)loyer  and  employee.  You  may  ask,  "How 
jimch  will  an  operator  make  out  of  it,  if  by  chance  he 

should  have  one  or  two  of  his  machines  down  for  repair?" 
In  this  event  wc  allow  the  man  to  ring  in  a  machine- 

rcjiair  card  and  allow  him  $0.0!)  per  hr.  for  full  auto- 
TABLE    2.     POTTER    &   JOHNSTON    .SEMI-AUTOMATIC    MACHINES 

Piece-Work  Prices  Computed  on  Ba»is  of  lOc.  per  Hr.  per  Machine  and  25  Pci 
Cent,  .\llowance  for  Loet  Time 

Time  per 

Rate 

Time  per 

Rate 
Piece 

per 

Piece 

per 

in  Minutes 
Seconds Hundred 

in  Minutes        Seconds        Hundred 
0   1 6 

$0  022 

12 

12  64 

0  2 12 
.044 

13 

2  86 

0  3 18 

.OM 

14 3  08 

'     0.4 

24 

.088 15 

3  30 
0.5 

30 

.11 

16 

3  52 

0.6 36 .132 17 

3.74 
0  7 42 

.154 

18 

3  96 
0  8 
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matics  and  $0.10  |)er  hr.  for  semi-automatics,  as  the 
case  may  l)e. 

In  Table  2  the  price  is  ba.sed  on  $0.10  j)er  hr.  for  each 
jiiachine  and  25  per  cent,  allowance  for  lo.st  time,  such 

as  adjustments,  truing  up  work  in  chuck,  grinding  tools 
and  so  forth. 

Table  2  is  for  use  in  connection  with  Potter  &  Johnston 

semi-automatic  machines. 

»: 
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New  Publications 
^Miiniiiiiiiitiiiiiiiii   ifiiitiiiiimiiMiiiiiii iiiiiiiiiiitiiit   i; 

Hendricks    Commercial     Register    of    the    United 
States— Twentv-Hftli   aiinuiil    edition.      Seven- 

teen    liimdrcd     and     thirty-eight     7^4xlO-In. 
pages.      I'ublished    b.v    S.    E.    Hendricks    Co., 
Inc.,  New  York  Clt.v.     Price,   $UI. 

The    appearance    of    this    eojumerelal     register 
has   become    an    annual    event    in    the    industrial 
world. 

The  new  edition  Hiaintalns  its  long  established 

reimtatlon.  It  represents  an  extensive  revision 
and  the  addition  of  considerable  new  information, 
useful  to  both  buyers  and  sellers. 

A  conspicuously  new  feature  Is  the  section  de- 
voted to  a  Ust  of  trade  names,  which  is  calculated 

to  he  a  useful  adjunct  to  this  commercial  guide. 

Canadian   Trade   Index.     Vive  hundred  and   sixty 
(iiAxin-ln.     pages.       Published     by     Canadian 

jianufacturers'  Association,  Toronto.  Canada. 
Price,  J5. 

In  the   191B-18  edithm  of  this  index,  the  latest 

W  api)ear,  a  dependable  list  of  the  articles  made 
in    Canada    and   the   names   of  the  manufacturers 
making  them,  is  provided 

.V  total  list  of  about  seven  thousand  five  hundred 
firm  names  is  given. 

Practical  Safety  Methods  and  Devices -By  tleorge 
Alvin  Cowee.    Fotir  hundred  and  twenty-seven 
(ixH-in.     pages:     127     illustrations:    Indexed, 
<iothV)ound.      The    Van    Xostrand    Co.,    New 
York  City.      Price,   $;i. 

This   work   Is   Intended  as   a    treatise  on   safety 
methods   and  devices   for  emplo.\ers,   su|)erlntend- 

ents,  foremen  and  others  who  come  in  direct  con- 
tact   with    problems    In    safeguarding    Industrial 

workers.     There  are  28  chapters  covering  a  wide 

range  of  applications  of  safety  devices.  Including 
those     for     boilers,     engines,     elevators,     machine 

tools,      grinding     machinery      and      woodworking 
machinery. 
Many  of  the  devices  shown  arc  patented  and 

the  product  of  some  manufacturer.  Many  others 
are  taken  fromthe  reports  and  records  of  bodies 

such  as  the  National  Koundrymen's  -Association. 
While  tile  information  in  the  book  is  unquestion- 

ably of  value,  it  does  not  seem  to  ijresent  any- 
thing new  on  the  subject  of  safeguards  and  safety 

metiiods. 

Forthcoming  Meetings 

Trade  Catalogs 

Flexible  Shafts  and  Portable  Tools,  stow  Man- 
utacturing  Co.,  BiiiKliamton.  X.  Y.  Kiilk'tiii  No. 
102.      Illustrated.     Pocket   size. 

Pumps.  Traheni  rump  Co.,  Itockford.  HI. 

Catalog  No.  A-2.  V]*.  4)1:  5V^x9  in.;  Illustrated. 
This  sliows  circuhiting.  lift  and  force  pumps,  etc. 

Business  Item 

The    Hydraulic    Press    Manufacturing    Co.,    Mt. 
(JiU-ad,  Oliio,  has  completed  plans  for  extensive 
plant  and  etiulpment  improvements.  The  improve- 
II  ents  consist  of  one  new  l}uilding  and  extcnsionii 
to  the  machine  shctp.  power  house,  stock  room, 
toolroom  and  ercctinp-shop  buildini^s.  To  relieve 
tlie  crowded  condition  of  tlie  machine  shop  an 
addition  ino  ft.  lonp  hy  (ift  fl.  wide  will  be 
erected.  Considerable  new  machine-shop  equip- 
nuMit  will  be  needed  for  this  addition,  includtne 

a  20-t(tn  electric  triiveling  crane,  a  large  motor- 
driven  horizontal  boring  mill  and  a  heavy-duty 
motor-driven    planer. 

Graves  Machinery  Exchange  has  taken  over  the 
business  of  the  recently  dissolved  Co-Oi>eratlve 
ITsed  Machinery  Co.  The  new  company  will  spe- 

cialize in  handling  the  larger  tools  and  has  ar- 
ranged 'li>  keep  the  former  organization  intact. 

Tlie  same  offices  at  r)n  Church  St.,  New  York  City, 
will  be  occupied. 

milllllllMltlllMltMttllMMIIIIIMtllll 

Society  of  Autonnibile  Engineers.  Annual 

meeting,  .Ian.  !t-l  I.  I'nited  Engineers  Building. 
New  York  Cilv.  Colver  F.  Clarkson,  secretary,  2!' 

West  39tli  St..  New  Y'ork  City. 
•  American  Society  of  Mechanical  Engineers 
Monthlv  meeting,  first  Tuesday.  Calvin  W.  Rice, 
secretary.  29  West  ;i9th  St..  New  York  City. 

Boston  Branch  National  Metal  Trades  Associa- 
tion. Monthly  meeting  on  tlrst  Wednesday  of 

each  month.  Ytmng's  Hotel.  W.  W.  roole,  secre- 
tary, 40  Central  St..  Boston,  Mass. 

Providence  Association  (if  Mechanical  Engi- 
neers. Monthly  meeting,  fourth  Wednesday  ot 

each  month.  .1.  A.  Brooks,  secretary,  Br()wn  Uni- 
versity, Providence.  R.  I. 

New  England  Foundrymen's  Association.  Reg ular  meeting,  second  Wednesday  of  each  month. 
Exchange  Club.  Boston.  Mass.  Fred  F.  Stockwell. 
205  Eroadway.  Caml>ridgeport.  Mass. 

Engineers'  Society  of  Western  Pennsylvania 
Monthly  meeting,  thirti  Tuesday;  section  meetin;:. 

first  Tuesday.  Elmer  K.  Hiles,  secretary,  Oli*'er 
Building,  Pittsburgh,  Penn. 

Rochester  Society  of  Techuical  Draftsmen 
Monthly  meeting,  last  Thursday.  O.  L.  Angevim 

.!r..  secretary.  S-'iT  (lenesee  St..  Rochester,  X.  Y. 

Superintendents*  and  Foremen's  Club  of  Cleve 
land.  Monthly  meeting,  third  Saturday.  Philip 

Frankel.  secretary.  310  New'  England  Building Cleveland.  Ohio. 

Western  Society  of  Engineers,  Chicago,  111 
Regular  meeting,  first  Wednesday  evening  of  eacli 
month,  excepting  July  and  August.  -1.  H.  Wanler 
secretary.  178.T  Monadnock  Block.  Chicago,  111 

Philadelphia  Foundrymen's  Association.  Meet 
ings  first  Wtninesday  of  each  month.  Manufat- 
turers'  Club.  Phil.idelphla.  Penn.  Howard  Evans 
secretary.   Pier   4.~i  North.   Pliiladelphia,  Penn. 

Technical    League    of   America.      Regular   nu-tt 
inc.  second  Friday  of  each  month.    Oscar  S.  TeaKv 
aecietary,  :!5  Broadway.   New  York  City. 



December  14,  1916 AMERICAN     MACHINIST 1013 

Him 

Type°-I Ry  Puank  a.  Stanley 

SYNOPSIS — The  type-making  processes  in  ihui 
estnhlishinent  include  the  engraring  of  a  die  block 

from  a  templet  mad^  from  an  original  drawing 

■')0  times  as  large  as  the  type  it  to  he,  and  from 
this  die  block  the  working  type  are  rolled  up  in 

semi-automatic  machinery.  A  number  of  im- 
portant milling,  grinding  and  piercing  operations 

are  required  in  the  irreparation  of  the  type  blanks 
and  in  finishing  them  after  the  type  characters 
hare  been  rolled  upon  the  bodies.  All  the  locating 

of  the  type  for  milling,  jnercing  and  other  opera^ 
lions  subsequent  to  the  rolling  tip  of  the  characters 

upon,  the  face  is  done  by  means  of  two.  crosses, 
known  at  locating  points,  which  are  formed  on  the 

type  along  with  the  working  characlers. 

In  an  earlier  issue  an  article  was  presented  descril)ing 

the  methods  of  the  Noiseless  Typewriter  Co.,  Middletown, 
Conn.,  in  engraving  the  die  blocks  for  rolling,  or 

kneading,  the  type  for  its  typewriters.  It  is  the  ])urpose 

of  the  present  article  to  illustrate  some  of  the  methods 

and  equipment  utilized  for  making  the  type,  including 

both  the  forming  up  of  the  type  characters  by  means  of 

the  dies  and  the  operations  that  follow  in  making  the 

type  bodies  and  testing  them  prior  to  assembling  upon 

the  t^^pe  bars. 

Operations  on  the  Blanks 

The.  blanks  for  the  type  are  made  in  the  pressroom  by 
punching  out  of  flat  stock,  then  bending  to  the  desired 

angle.     The  press  tools  for  this  work,  Fig.  1,  consist  of 

The  bending  die  shown  at  the  right  in  Fig.  1  is  one 
of  a  series  of  simple  dies  for  the  different  type  blanks 

required,  each  at  different  angles.  The  dies  for  these 
different  angles  are  easily  put  into  position  in  the  bolster 
when  required. 

The  type  blanks  are  made  in  large  quantities.  Fig. 
2,  taken  in  one  comer  of  the  type-making  department, 
gives  some  idea  of  the  extent  to  which  the  blanks  are 

put  through  and  into  stock,  ready  for  machining  into 
finished  typewriter  type.    This  view  shows  a  set  of   15 

FIG.  3. FORM  MILLING  THE  WORKING  ENDS  OF  THE 
TYPE  BLANKS 
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I'IG.    1,    BLANKING   AND   FORMING    TOOLS    FOR   TYPE 
BLANKS 

FIG.  2.    STORAGE  OF  TYPE  BLANKS  IN  TYPEMAKING 
DEPARTMENT 

simple  l)lanking  and  forming  dies.  The  blanking  dies 

are  of  the  corner-post  style,  to  jjreserve  alignment  and 
to  ])rcvent  wear  of  cutting  edges.  The  Iilank  thus  pro- 

duced is  not  rectiingulai'  in  forin,  the  two  end  surfaces 
being  at  an  angle  of  .some  8  or  10  deg.  to  the  edges. 

drawers,  completely  filled  with  such  blanks,  and  the 
cabinet  forms  only  a  part  of  the  equipment  for  holding 
such  material  in  the  ])rocess  of  manufacture. 

It  will  be  recalled  that  the  tyi>c  bars  in  the  Noiseless 

typewriter  construction  slide  in  toward  a  common  central 
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point,  each  at  flifferont  angles  from  the  center  line,  so 
that  the  type  fastened  to  the  front  end  of  the  type  bars 
have  to  be  made  at  different  angles  to  suit  the  respective 

angle  at  which  each  bar  is  carried  in  the  machine.  So 
far  as  possible,  these  angles  have  been  grouped,  thus 
making  it  unnecessary  to  produce  a  separate  form  of 
i)lank  for  each  distinct  angle.  In  other  words,  there 

are  four  kinds  of  type  blanks:  First,  straight,  which  is 

used  for  five  different  type:  second,  0.08-in.  offset,  used 

for  four  different  type:  third,  0.12-in.  offset,  used  for 

four  different  type;  fourtli,  0.17-in.  offset,  used  for  two 
different  type. 

Whatever  the  angle  of  the  blank,  the  first  machining 

operation  following  the  mere  punching  out  and  bending 

up  of  the  blank  is  the  milling  of  the  edge — that  is, 
the  milling  of  the  tyjie  end,  the  front  end  of  the  blank, 
to  take  off  about  0.005  in.  or  so  to  give  a  good  solid 

working  space  to  start  with  in  the  rolling  up  of  the 
type  character.  This  milling  operation  is  done  with  a 
forni  cutter  having  an  angle  of  about  45  deg.  at  each 

side,  to  take  oft'  the  corners  of  the  work.  This  operation 
is  clearly  indicated  in  Fig.  .'?,  and  the  nature  of  the 
various  blanks  as  to  angularity 
each  of  the  four  kinds  of  blanks 
the  corner  of  the  vise  before  the 

photograph  was  taken.  With 

leferenee  to  this  point,  exam- 

ination of  1 '.g.  -J  will  show  the 
dimensions  of  the  flat  or  plain 
blank,  while  details  in  Fig.  5 

illustrate  the  sequence  of  opera- 
tions on  one  of  the  bent  blanks 

after  the  rolling  up  of  the  char- 
acters in  the  kneading  machines 

has  been  accomplished.  These 
drawings  are  presented  at  this 

point  in  order  to  give  a  clear 

idea  of  the  nature  and  ))ropor- 

tions  of  the  type  blanks  them- 
selves before  entering  into  a 

detailed  description  of  all  the 

mechanical  processes  in  the  pro- 
duction of  the  working  charac- 

ters upon  their  edges.  Figs.  C 

and  7  illustrate  the  type-rolling 
machines  designed  and  built  by 

this  company  and  found  emi- 
nently satisfactorj'  for  the  i)ur- 

pose  for  which  they  were  intend- 
ed 

sponding  to  the  pitch  diameter  of  the  gear  segments, 
come  in  contact  with  one  another  to  assure  steadiness  of 

operation.  This  prevents  slipping  or  overlapping  of  the 
die  in  the  work,  which  would  be  detrimental  in  tlie  rolling 

is   well   shown,   one  of 

having  been  placed  on 
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As  will  be  noticed,  they  are      miureNal}l.6age/lom!.CiinersNo»3.6ageNol744 

fixture  Mo  ITSO.eage  Nomz 

very  heavy  machines,  weighing 

probably  a  little  over  3,000  lb. 
aijicce.  They  are  semi-automatic 
the  feeding  up  of  the  work  to 
the  dies  being  accomplished  by 

means  of  a  long  hand  lever  act- 
ing upon  a  slightly  eccentric 

head  to  advance  the  die,  or  the 

work  holder,  to  the  cut.  In  the 

operation  of  this  machine  the 

die  and  the  type  blank  are 
carried  in  facing  heads  adapted  to  o])erate  to  and 
fro  in  a  vertical  plane,  and  the  two  heads  are  rocked 

in  unison  by  means  of  segmental  gear.  This  keeps  them 

moving  In  harmony  while  a  pair  of  rolling  plates,  corre- 

H    Countersink 

».  Hanien  (CKmde) 

(7,  StiBighten  and  test  fbr  Prrtm^ 
(Fi»tirilloi:?i  No  174*1 

lA  Inspect 

FIG,    .1,    ROLT.INO    CHARACTERS   ON   TYPE   BI.AN'K 

process  and  would  correspondingly  affect  the  accuracy  in 

the  finished  type.  This  uniformitj'  of  action  is  further 

assured  by  the  pressure  sjiring  acting  against  the  right- 
hand  head  pu.shing  the  gear  on  that  heatl  forward.    This 

I 
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holds  it  always  in  contact  with  the  j^ear  on  tiic  left,  so 
that  the  two  hardened  plates,  corresjwnding  with  the 
pitch-line  circles,  are  thus  always  kept  in  eontiict  so  that 
the  teeth  of  the  gears  cannot  enter  into  mesh  too  deeply. 

eccentric  serves  to  pull  forward  the  work-holding  blo<'k, 
tiius  crowding  the  work  against  the  die  as  rapidly  as 
tiie  rolling  operation  will  take  care  of  the  surplus  stock 
presented   to   its  working  face.     The   rate  of  progress 

PIGS.  6  AND  7.    ROLLING  TYPE  IN  SEMI-AUTOMATIC  MACHINES 

FICJS.    S    AND    (I.     STRADDLE-MILLING    ENDS    OF    TYPE   BLANKS 

In  Fig.  7  the  head  for  carrying  the  work  jaws  and 
the  type  blank  is  shown  withdrawn  from  position  and 
set  up  on  top  of  the  machine,  where  it  will  come  into 
tlie  rnngc  of  the  observer.  In  operation,  when  this 
work-holding  nienil)er  is  put  back  into  place  and  the 
long  liand  lever  is  pulled  around,  it  brings  into  action 
an    eccentric    portion   at   the   end   of   the   lever.     This 

forward  is  of  course  determined  by  the  operator  himself. 
His  facility  in  the  production  of  the  type  depends  upon 
judgment  and  experience,  as  he  must  rely  entirely  upon 

(he  "feel"  of  the  job  as  the  metal  proceeds  and  rolls 
on  under  the  action  of  the  kneading  of  the  rolling  die. 

The  operation  of  the  machine  is  very  rapid;  it  makes 
about  ;!00  r.p.m.  and  a  corresponding  number  of  strokes. 
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The  average  production  in  rolling  up  the  type  characters 
on  a  blank  is  three  per  minute  for  each  of  the  two 

machines.  Ordinarily,  it  i.«  not  necessary  to  use  more 

tiian  one  die  for  producing  the  charactei-s  on  tiie  tyjie. 
i)ut  occasionally,  for  certain  characters,  it  has  been  found 
desirable  to  use  both  roughing  and  finishing  dies.  Thus, 
in  rolling  such  characters  as  the  capital  letters  M  and  N 

or  other  characters  where  the  cornei-s  are  very  sharp, 
tliere  is  more  or  less  trouble  in  making  the  metal  flow 
into  these  corners.  In  such  cases  the  dies,  as  they 

become  a  little  worn,  are  used  later  for  roughing  i)ur- 
]i<).ses  and  new  finishers  are  made  to  take  their  place. 
This  .saves  the  finishing  dies  a  lot  of  wear  and  tear  and 
makes  definite  use  for  the  worn  dies  in  roughing.  For 

characters  having  easier  lines  to  work  up  in  the  rolling 
process,  roughing  dies  are  not  necessary  . and  they  are 
never  used  in  these  machines. 

In  addition  to  the  general  design  of  these  home-made 
type-rolling  machines  a  feature  of  interest  is  the  system 
of  oiling  applied  at  the  left  side,  as  shown  in  Fig.  7, 

this  being  an  adaption  of  the  automobile-lubi-ication  idea. 

Aktfj!  the  Kolling  Process 

The  operation  of  rolling  up  the  characters  on  the  end 

iif  the  ty]ie  blank  forms  a  liberal  flash  or  thin  web  all 
II  round  the  base  of  the  blank,  and  the  first  operation  after 
the  blanks  leave  the  rolling  machine  is  to  mill  off  this 

flash  flush  with  the  body  of  the  blanks.  The  next  process 

is  the  striiddle-niilling  of  the  ends  of  the  blanks.  Pig.  8. 

lA)r  holding  the  work  in  the  vise  for  this  straddle- 
milling  operation  the  blank  is  set  in  a  special  fixture  in 
the  form  of  a  double  slide,  as  illustrated,  admitting 

adjustment  longitudinally  or  crosswise  by  means  of 
micrometer  screws.  These  adjustments  are  made  use  of 

in  the  following  manner:  At  the  left-hand  .side  of  the 
machine  on  the  tjible  will  be  seen  standing  a  microscope. 

This  instrument  is  provided  with  crosshairs  and  carries 
on  its  base  a  fixture  similar  to  that  shown  on  the  cutters 

of  the  miller.  These  two  fixtures  are  exactly  alike  in 

all  respects.  Once  the  work  is  set  in  place  in  the  fixture, 

it  remains  in  place  for  the  straddle-milling  ojieration  and 
for  the  milling  of  the  angular  faces  of  the  blanks  in 
succeeding  operations  to  be  explained  later. 

Before  the  blank  is  straddle-milled  on  the  ends,  it  is 
placed  under  the  microscope  with  the  crosshairs  focused 

on  the  locating  cross  formed  up  by  the  rolling  process 
at  either  end  of  the  working  face  of  the  type.  The 
micrometer  screws  are  adjusted  in  both  directions  to 

center  the  tyi)e  bodies  in  a  certain  definite  position  to 
which  the  miller  tables  have  been  set.  After  the  type 

has  thus  been  set  up  in  the  fixture,  it  is  put  into  place 
in  the  special  holder  on  the  t^ble  of  the  miller  cutters 
and  the  ends  faced  off  in  the  manner  indicated.  The 

table  is  then  withdrawn.  Without  taking  the  work  out 

of  the  special  holding  fixture,  the  latter  is  placed  in 
the  special  miller.  Fig.  9.  Here  the  sides  of  the  type 

body  are  milled  with  a  pair  of  bevel  cutters  to  the  required 
angle  with  reference  to  the  working  face.  In  previous 
milling  operations  a  .small  amount  of  material  has  been 

left  for  grinding  the  top  and  the  exact  height  from  the 
bottom  of  the  type  bar  after  the  type  has  been  riveted 
in  place. 

In  the  double  miller  with  the  angular  cutter  ju.st  re- 
ferred to,  the  work  is  fed  up  between  the  cutters,  then 

returns  to   the  bottom   position   automatically.     TTei-e   it 

is  stop|)ed  by  means  of  the  controlling  lever  at  the  sid.-. 
which  has  a  connection  with  the  countershaft  and  a  brake 

on  the  counter,  which  stops  the  work  travel  at  the  lowe;- 
point.  This  machine  is  driven  at  the  bottom  by  mechan 

ism  in  front  of  the  knee,  which  raises  the  knee  and  lecd.- 
the  work  between  the  cutters.  The  machine  answers  for 

all  different  angles  of  type  blanks,  heads  or  work-carrying 
biackets.  being  provided  with  a  swivel.  Graduations  may 
thus  be  set  to  suit  different  letters. 

Following  the  milling  operations  in  this  double-spindle 
machine,  the  l)lank  is  removed  from  the  .special  hohlcr 

and  another  one  set  in  place  by  adjustment  by  the 

micnmieter,  as  indicated. 

By  Oeorge  H.  Hamilton 

The  making  of  thread  rolls  for  use  on  the  screw  ma- 
chine or  turret  lathe  is  a  problem  that  worries  many  me- 

chanics. Thread  rolls  for  producing  threads  on  lira--s. 
bronze  or  copper  parts  do  not  give  anywhere  near  the 
same  amount  of  trouble  as  those  used  on  steel.  In  fact, 

the  difficulties  experienced  in  rolling  threads  on  .steel  ])art- 
bas  led  many  manufacturers  to  give  up  any  attem)tt  to 

produce  them.  The  greatest  difficulties  are  experienced 

in  getting  the  roll  hard  enough  and  at  the  same  time 
prevent  it  from  crumbling.  A  careful  analysis  will  dis 
close  the  fact  that  the  action  between  the  roll  and  tin 

work  is  constantly  changing  as  the  roll  is  pressed  inti. 
the  work,  resulting  in  a  crowding  action  that  tends  tn 

change  the  helical  convolutions  or  threads  on  the  roll 
into  annular  convolutions.  In  other  words,  the  tendency 

is  to  straighten  the  threads.  To  overcome  this  action,  it 
is  necessary  to  have  the  roll  much  harder  and  tougher 
than  the  work,  and  at  the  same  time  not  brittle  enough  to 
cause  crumbling. 

The  first  question  to  consider  in  the  making  of  a 

thread  roll  is  the  selection  of  a  suitable  material — chrome- 

nickel  steel,  vanadium  steel,  high-carbon  tool  steel,  et( . 
Chrome-nickel  steel  gave  fairly  good  results,  but  great 
difficulty  was  experienced  in  obtaining  uniformity  in 

hardness  of  different  rolls — one  giving  good  results  and 
the  next  one  falling  down  on  the  first  few  pieces. 

In  the  making  of  one  particular  screw,  which  was 

rough -threaded  in  a  turret  lathe,  with  a  self-opening  die, 
and  then  finished  to  accurate  dimen.sions  by  rolling,  all 

grades  of  material  were  tried  for  the  thread  rolls.  Three 

of  these  rolls  were  used  in  a  special  thread-rolling  ma- 
chine, and  were  u.sed  to  reduce  the  pitch  diameter  of  the 

screw  about  0.010  in.  In  addition  to  producing  a  smooth 
thread,  this  method  also  had  the  added  advantage  of 

making  a  screw  that  could  l)e  held  to  very  clo.se  manu- 
facturing limits. 

The  material  found  to  give  the  liest  results  for  these 

rolls  was  Ketos  nonshrinking  steel,  made  by  the  Hak-omli 
Steel  Co.,  Syracuse,  N.  Y.  The  method  followed  was  to 
first  rough-turn  the  roll  blanks  all  over  to  within  Vs  '"• 
of  the  finished  size.  The  blanks  were  then  slowly  heateil 

in  a  muffle  furnace  to  a  temperature  of  1,450  (leg.  F. 

and  quenched  in  Houghton's  No.  2  quenching  oil.  .\fter 
this  the  roll  blanks  were  again  slowly  heated  in  a  muffle 

furnace  to  1,350  deg.  F.  and  allowed  to  cool  off  in  lime. 

Tlie  next  step  was  to  finish-machine  the  blanks  all 
<ner.  as  well  as  the  thread,  to  dimensions  leaving  sulli- 
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(lent  material  for  <jrindiiig.  The  threading:  was  (loiio  in 

ii  tool  milker's  lathe  ])rovidefl  with  a  correeted  lead  screw, 

the  hlaiiks  heiii;:  ma<l)iiied  to  within  0.003  to  0.003  in. 

of  the  desired  i)iteh  diameter  of  the  thread,  and  O.OO.T  in. 

on  the  sides  of  the  rolls,  for  c,n-indin<r.  The  roll  hlaiiks 

were  again  earefidly  heated  in  a  mnffle  furnaee  to  be- 

tween 1,400  and  1.110  desi'.  V..  the  temperature  heinfj 

earefnlly  regnlated.  and  nnder  no  conditions  allowed  to  jro 

above  1,410  dej:.  When  the  correct  temperature  was 

reached,  the  rolls  were  removed  from  the  fnrnact'  and 

quenched  as  before  in  temperin<r  oil. 

Tn  order  to  prevent  criimblinji-  or  chippinii  'of  the 

threads,  the  rolls  were  then  tempered  in  an  oil  bath.. 

which  was  heated  to  485  dej;-.  F.  and  in  which  the  rolls 

were  allowed  to  remain  for  40  min.  The  rolls  Mlieii  cool 

were  ready  for  the  finishinjr  operations,  which  wer(>  per- 
formed ill  the  followiiii;  order : 

First,  the  hole  was  jrround  to  size  in  an  internal  jTrind- 

iiig  machine.  Tt  was  then  held  on  a  close-littinar  phifi' 

in  a  universal  grinding  machine  and  both  sides  jfround — 
one  at  a  time  to  hriufr  the  rolls  to  the  desired  thickness. 

The  next  step  M'as  to  grind  the  thread.  This  was  done 

in  a  tool  maker's  lathe  provided  with  a  corrected  lead 

screw  and  earrvinu-  an  attachment  on  the  cross-slide  on 

which  a  diamond-charfred  lap  was  mounted.  This  lap 

was  made  from  machinery  steel  carefully  iiiachineil  to 

the  correct  angle,  and  then  charged  with  diamond  dust. 

This  was  applied  to  the  face  of  the  laj)  by  hand,  and 
then  rolled  in  with  hardened  and  ground  rollers  set  at 

the  correct  angle.  When  rolling  in  the  ̂ diamond  dust 
the  back  gears  of  the  lathe  were  thrown  in  so  as  to  gi\e 

a  spindle  .speed  of  between  12  and  13  r.p.m.  When  la])- 
]nng  the  threads  on  the  rolls,  the  diamond-charged  laji. 

which  was  driven  by  a  separate  belt  from  the  overh(>ad 
countershaft,  was  rotated  at  a  speed  of  from  3,000  to 

3,500  ft.  per  min.;  whereas  the  work  was  rotated  at  a 

speed  of  from  12  to  13  ft.  per  min.  It  requires  any- 
where from  1  to  114  hr.  to  grind  the  threads  on  one  roll 

ilo^vn  to  the  finished  size. 

Mg!i^B.sisae  Drillairagf  Ji^ 
Bv    (iEOKGE  C.   L.A\VKf:N(:E 

The  liand-operated  fixture  illustrated  was  designed  for 

llie  raiiid  drilling  of  work  similar  to  that  shown  and  is 
well  adapted  to  this,  as  no  direct  handling  of  the  pieces 
is  necessary,  except  to  place  them  in  the  magazine.  The 
surfaces  are  .always  free  from  chips,  constant  changing 
being  avoided. 

A  hole  slightly  larger  than  the  diaiueter  of  the  work  is 

bored  through  the  casting  D.  The  pieces  drop  down  from 

a  magazine  into  the  opening  ./  and  arc  jnished  forward 
to  a  swing  stop  M  and  held  in  position  by  a  plunger  L. 
o|>erated  by  the  handle  G,  which  has  its  fulcrum  at  0.  G 

works  through  a  slot  in  the  plunger,  to  which  it  is  pivoted. 
When  a  piece  is  drilled,  the  handle  F  is  pulled  down, 

and  the  following  piece  pushes  it  out  as  the  plunger  is 
brought  forward,  .^s  .soon  as  the  drilled  |)iece  falls  out, 
the  stop  M  is  returned  to  position.  G  is  pulled  as  far  as 

it  will  go,  when  the  second  piece  is  against  the  stop  Af. 
L  is  then  withdrawn,  and  the  third  piece  drops  into  line 
with  it. 

Stop  pins  G  limit  the  movement  of  the  handle  /''.  An 

opening  A'  allows  the  chips  to  fall  clear  of  the  fixture 

and  gives  clearance  for  the  drill,  the  fi.xture  being  (-lamped 
at  the  edge  of  the  swinging  table.  The  work  falls  into  a 

suitably  placed  receptacle. 

As  no  great  accuracy  was  refjuiicd  foj-  the  location  of 
till'  drilled  hole  on  this  job  and  none  of  the  pieces  ran 
over  0.498  in.  in  diameter,  the  hole  through  the  casting 

V  -if  A 

HAND-OPKRATED    MAGAZINE    DRILLING    JIG 

1)  was  simply  bored  0.500  in.  full.  Xo  diiliculty  was 

c.\])erienced  from  the  pieces  sticking  in  it.  A  similar 

fixture  is  being  laid  out  with  a  V  to  locate  the  work  cen- 
tral under  the  bushing  for  accurate  results  and  a  simple 

means  provided  to  wedge  the  stop  .¥  against  the  face  of 
the  fixture  to  insure  the  correct  distance  of  the  drilled 

iiole  from  the  end  of  the  work. 
»: 

Macl^is&e^Tool sEag  lira  Japanii 
By  J.  .MoKiiis 

Since  the  war  broke  out  the  import  of  machine  tools 

into  Japan  from  abroad  has  been  very  small,  and  naturally 
many  iron  works  and  small  firms  began  to  undertake  this 
kind  of  work  in  addition  to  their  regular  lines.  The 

s|)Ccialists  in  machine-tool  manufacture  in  Japan,  how- 
ever, are  liut  two  in  number — the  Karat.sen  Iron  Works 

anil  the  Ikejai  Iron  Works.  The  Karatsen  Iron  Works, 

with  a  ca])ital  of  1,000,000  yen  (half  of  the  amount  is 

paid),  is  on  Kiyushu  Island.  The  chief  engineer  of  this 
]dant  has  served  his  apprenticeship  in  the  Brown  & 
Sharpe  works,  and  now  employs  250  men.  When  they 

v/ere  making  a  72-in.  swing  and  SO-ft.  bed  shaft  lathe  and 
a  !)0-in.  swing  by  45-ft.  bed  crankshaft  lathe  at  one  time, 
Uie  shop  was  so  full  that  no  other  work  was  possible. 
This  gives  an  idea  of  the  size  of  the  plant. 

The  Ikejai  Works,  with  a  capital  of  1,000,000  yen 
( T50.000  yen  already  paid  in),  is  in  Tokyo.  This  was 
at  first  a  small  concern  which  commenced  business  about 

26  years  ago  with  an  area  of  only  46  tsubo  (1  tsubo 
equals  about  4  sq.yd.),  hut  it  now  covers  4,300  tsubo,  has 

17  engineers,  about  500  workmen  and  is  well  equipped 
with  machines  which  require  a  total  of  267  horsepower, 

i^ast  year's  output  was  valued  at  1,300,000  yen.  At  pres- 
ent an  extension  of  1,300  tsubo  is  under  construction. 

Machine  tools  of  various  kinds  are  the  chief  products. 
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Mac fteeriimg  Lever  for 
onimoBile 

By  Robert  Mawson 

SYNOPi<IS — In  tliij<  illustrated  jig  and  fixture 

data  page  are  deKcrihed  rarion.s  tools  for  macliin- 
ing  a  steering  lever  and  other  elements  of  a  com- 

mercial reliicle.  These  tools  comprise  drilling  jigs, 
milling  fixtures  and  a  lathe  fixture. 

On  i)agcs  !);j()  ami   !)M  were   illustrated  sonic  of  the 
tools  employed   by   the   International    Motor   Co.,   Mack 

AVorks,  Allcntown.  Penn.,  for  machining  elements  for 
commercial  veliicles.  In  this  article  are  shown  other  tools, 

jifis  and  fixtures  seen  at  the  same  factory.  In  macliinin" 
the  steeriii<;  lever  one  forging  is  first  milled  oii  Iwth  sides 
of  the  boss.  The  hole  through  the  boss  is  next  bored  and 

taper  reamed  and  the  ta])er  and  straight  shank  turned. 
A  special  fi.xture  serves  to  hold  the  part  for  the  operation. 

A  cotter-pin  hole  is  drilled  and  a  keyway  is  milled  to 
complete  the  machiuiug  oijcrations  on  the  .steering  lever. 

FiG.a FI6.3 
Fie.4 n6.5 

ns.io 
F1G.6 

JIGS  A.\D   FIXTUUIOS  FOR  MACHINING   A  STEERING    LEVER.  WITH  WORK  SHOWN  IN  POSITION 

FIGS.  2  AND  2-A 

Operation — Milling  steering  lever.  Fig.  1.  The  forgings, 
which  are  placed  in  a  fixture  designed  to  hold  two.  are  located 
on  adjustable  screw  poppets.  The  pieces  are  then  forced 
against  stops  by  setscrews  on  the  sides.  A  strap  fastened 
down  with  a  nut  holds  the  forging  securely.  The  fixture  is 
located  by  tongues  and  held  to  the  machine  tabic  by  means 
of  bolts  in  the  usual  inanner. 

Surfaces  Machined — Sides  of  bosses,  using  6'/i;-in.  side- 
milling  cutters  operating  at  35  r.p.m.  with  a  feed  of  0.06  in. 
per  revolution. 

FIGS.  3  AND  3-A 

Operation — Boring  and  reaming  steering  lever.  Fig  1. 
The  forging  is  located  by  a  cup  bushing  that  fits  on  the  out- 

side of  the  boss. 

Hole  Machined — One  l/o-in.  bored  and  afterward  reamed 
to  1'4   in.  with  a  taper  of  1'4    in.  per  toot. 

FIGS.  4  AND  4-A 

Operation — Turning  steering  lever,  Fig.  1.  The  forging 
is  located  by  a  taper  pin  that  fits  into  the  hole  reamed  in 
the  previous  operation.  The  piece  is  then  forced  back  against 
an  adjustable  post  by  a  square-headed  setscrew.  The  fixture 
Is  located  on  the  lathe  with  a  turned  register  and  held  to  the 
faceplate  by  means  of  bolts. 

Surfaces   Machined— 1  % -in..   IVi-in.   taper   per   foot   by   214- 
In.   long  shank,  and   H4xl,»a-in.   straight   part. 

FIGS.  5  AND  5-A 

Operation — Drilling  steering  lever.  Fig.  1.  The  forging  is 
located   in-  the   Jig  by   resting  in  a  V-block  and  being   forced 

against  a  locating  bushing  at  tb.e  end  with  a  knob-headed 
screw.  A  strap  Is  then  tightened  on  the  part  to  hold  it  in 
position. 

Hole  Machined — One   No.   12   drilled. 

FIGS.  6  AND  6-A 
Operation — Milling  steering  lever.  Pig.  1.  The  forging  Is 

located  in  hardened-steel  blocks  that  are  made  to  suit  the 
sizes  of  the  machined  shank.  The  lower  end  of  the  piece  Is 
located  on  a  pin  tliat  fits  the  reamed  hole  In  the  boss.  A 
knot  screw  forces  the  piece  hack  against  a  stop.  A  strap  Is 
then    tightened    on    the    forging    to   hold   It   securely. 

Surface  Machined — Keyway,  using  a  '2-in.  end  mill  oper- 
ating at   2r)0  r.p.m.   with   a   feed  of  0.001    In.   per  revolution. 

FIGS.  S  AND  S-A 
Operation — Drilling  accelerator  levers.  Fig.  7.  The  cast- 

ings, the  Jig  for  which  Is  designed  to  hold  two.  are  located  In 
fixed  V-biocks  at  on  ■  end  and  sliding  V-hlocks  at  the  other. 
The  sliding  members  arc  operated  With  knob-headed  screws. 
The  cover  Is  then  dropind  down,  being  held  by  a  spring  latch. 

Holes  Machined — One  'i -In.  and  one  %-1n.  drilled  in  each lever. 

FIGS.  10  AND  10- A 

Operation — Drilling  motor  rear-support  frame  bracket.  Fig 
9.  The  rough  castint;  is  located  against  stop  pins  at  the  rear 
and  an  adjustable  stop  at  one  end.  -V  knot)  screw  at  the  other 
end,  another  knob  .screw  through  the  strap — after  It  has  been 
swung  Into  position — and  two  screws  through  the  upper  wall 
hold  the  part   in  position. 

Holes  Machined — Four  '"  w-in.  and  three   ̂ i-ln.  drilled. 
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Wlhisit  Becasae  of  fSisnii 
By  W.  F.  Abones 

Forty  years  ago  J    &  Co.  operated  a  inaehine  shop. 

Tlicir  line  was  spet'ial  machinery,  dies  and  models,  and 
some  general  jobbing.  They  employed  about  thirty  hands. 
Their  equipment  consisted  of  lathes,  planers,  drilling 

machines,  one  emery  wheel  stand,  a  small  forge  fitted  with 

the  old  time  bellows,  and  a  power-driven  sand  stone.  This 
firm  was  located  in  the  .Middle  West;  to  be  preci.<e,  in 
Chicago. 

On  these  tools  their  men  were  doing  a  very  high  class 

of  work,  considering  the  quality  of  their  day.  There  was 
not  a  specialist  in  the  shop,  aside  from  the  wood  pattern 

maker  and  the  blacksmith.  The  others,  except  the  ap- 
prentice boy,  were  all-around  men — and  good  ones.  I 

was  the  apprentice  boy.  We  did  considerable  milling  and 

grinding  work  on  the  lathe,  using  .special  fixtures  of  our 
own  construction. 

As  J    &  Co.'s  business  increased,  new  equipment 
was  added  continuously;  namely,  millers,  a  boring  mill, 
a  slotter,  a  universal  grinder,  a  power  forge,  a  special 
tempering  furnace  and  so  forth. 

After  the  firm  had  been  in  business  about  ten  years 

nearly  one  hundred  men  were  employed.  We  were  under 
a  foreman,  and  he  had  an  assistant.  But  that  is  getting 
ahead  of  one  very  important  point. 

Mr.   J   ,   who   was   previously   foreman,   salesman, 
timekeeper,  paymaster,  and  in  short  the  entire  office  force, 
found  his  work  too  heavy  and  had  built  up  an  able  office 
staff.  This  enabled  him  to  devote  much  more  time  to 

l'.;e  manufacturing  department  of  the  firm,  and  he  began 
to  observe  and  study  conditions.  He  noticed  that  Baxter 

was  more  successful  at  tempering  than  the  other  men  in 

the  plant.  His  tools  stood  up  better,  in  drawing  he  got 
just  the  proper  hardness  and  roughness,  and  his  work 
was  seldom  fire  cracked.  He  also  noticed  that  Smith  was 

rather  clumsy  and  slow  at  the  vise,  but  made  up  his  lost 
time  on  the  lathe.  He  observed,  too,  that  Hall  could 
keep  the  big  drilling  machine  going;  and  always  while 
Hall  was  operating  a  drill  he  whistled  to  beat  the  band. 

I  believe  it  was  Halfs  whistling  that  got  him  the 
drilling  machine  as  a  permanent  occupation.     After  a 
long  consultation  between  Mr.  J   and  the  foreman,  it 
was  decided  that  Hall  should  do  all  the  drilling;  Baxter, 
all  the  tempering;  and  Smith  was  to  get  the  best  lathe 
and  keep  at  it.     It  did  not  require  a  production  expert 
to  tell  Mr.  J   he  was  on  the  right  track.     From  this 
time  on  specializing  was  the  order  of  the  day. 

Starting  Specializatiox 

About  this  time  the  company  purchased  the  patent 
rights  on  several  wood-working  machines,  increased  its 
capital  stock  and  built  a  much  larger  factory.  In  this 
new  organization  machines  were  grouped.  Vise  hands 
no  longer  operated  machines,  while  machine  men  operated 
continuously  one  class  of  machine.  There  was  good  .sound 
leason  in  this  method.  A  man  can  learn  to  operate  one 
type  of  machine  much  sooner  than  he  could  possibly  learn to  handle  a  dozen. 

The  apprentice  boy,  were  he  to  start  today  to  be  a  pro- 
ficient operator  on  all  the  toolroom  machinery  we  have 

now,  -..ould  get  about  a  week  at  each  in  his  three  years' apprenticeship;  and  every  reader  knows  that  a  lathe  hand 

)night  work  six  months  on  job  after  job,  and  eveiy  one 
would  be  different. 

The  present  system  does  away  with  many  troubles. 

The  planer  hand  knows  just  what  bolts  and  clamps  he 

has;  he  knows  the  chuck  is  a  few  thousandths  out  on  grad- 
uation, he  knows  just  what  tools  he  has  and  where  to 

find  them,  and  he  keeps  his  stock  up  and  in  working  con- 
dition. This  feature  applies  to  all  classes  of  machines 

and  to  bench  or  vise  workers  as  well.  It  is  a  vast  improve- 
ment over  the  old  way — and  we  all  know  it. 

Nrw  CoxDiTioxs  Bequire  New  Methods 

The  cry  is  quality  and  quantity.  To  slow  up  now  is  to 
Idow  up.  The  apprentice  boy  is  with  ns,  but  not  as  of 

old.  Thirty  years  ago  a  boy  could  start  learning  the 
trade  at  the  tender  age  of  eight  years.  I  am  sure  of  this, 
because  I  finished  my  first  year  under  nine  and  was  the 

proud  receiver  of  $2  per.  But  times  have  changed.  Society 

demanat^,  the  law  enforces;  Iwys  arc  expected  to  go  to 
school  until,  14,  16  or  18  years  of  age. 

In  every  state  in  the  Union  and  throughout  Canada 
there  are  child  labor  laws,  and  boys  are  not  pennitted  to 

work  in  factories  until  they  are  old  enough  to  meet  the 
law's  requirements. 

No  young  man  who  enters  the  machine  shop  or  tool- 
room nowadays,  and  gets  proficient  on  one  machine  at  a 

small  recompense,  is  going  to  continue  jumping  from 
machine  to  machine  at  a  small  wage.  It  is  not  profitable 
to  him,  nor  is  it  profitable  to  the  management.  There- 

fore we  have  specialists.  But  we  have  the  apprentice 

boy  with  us,  and  also  the  all-around  mechanic  is  quit*' in  evidence. 

How  about  your  foreman  and  the  men  higher  up?  The 
foreman  of  a  toolroom  or  machine  shop  who  is  not  an 
all-around  man  is  not  a  howling  success.  Some  who  are 
not  all-around  mechanics  hold  positions,  but  sooner  or 
later  the  law  steps  in  and  you  find  it  is  the  survival  of the  fittest. 

The  apprentice  boy  who  is  in  earnest  and  devotes  hi- 
time  to  one  machine  can,  by  persistent  effort  on  his  own 
part  during  his  .spare  time,  become  a  good  all-aroumi 
mechanic  and  secure  a  better  knowledge  of  modern  me- 

chanics than  his  dad  ever  had.  Periodicals  such  as  the 
American  Machinisl,  Engineering  and  the  Scieniifi' 
American  are  overflowing  with  knowledge  of  the  craft. 

Kent's  pocket  lx)ok  is  always  at  hand.  Technical  courses 
are  simple  and  along  special  lines.  And  last  but  not 
least,  educational  opportunities  abound,  and  to  the  boy 
or  man  who  observes  and  absorbs  there  is  every  oppor- 

tunity for  advancement.  Owing  to  the  present  world  war 
even  unskilled  labor  is  scarce.  ̂ ^Iien  this  labor  is  scarce, 
skilled  labor  is  more  so.  This  condition  calls  on  the 
manufacturer  for  a  change  of  method,  or  system,  in  his 
factory ;  and  the  resulting  change  is  progressiveness.  The 
less  you  have  to  teach  a  man  the  sooner  he  becomes  pro- ficient. 

Molybdenum  Ih  I  ned  in  Form  of  oxides,  ammonium  salt 
•and  metal.  Several  tons  a  year  are  used  in  the  United  States 
in  form  of  ammonium  molybdate  as  laboratory  reagent  in 
tlie  determination  of  phosphorus  in  iron  ores,  their  products 
and  in  fertilizers.  The  salt  finds  a  further  use  in  flre-prooflng 
fabric.  The  metaJ  is  used  in  self-hardening  steel;  from  5  to 
10  per  cent,  is  introduced  and  the  resulting  steel  is  raised  in 
elastic  limit  and  tensile  strength,  and  possesses  greater 
toughness  in  addition  to  the  former  property.  Wire  made 
from  it  is  .-Jaid  to  have  gre.ater  elongation  and  high  tensile strength. 
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n)Uiive  WorMimg  ILimmiils  ©im 

By   F.  H.  Bogart 

,'^YNOFiSItS — It  is  well  known  to  those  who  liave 
taken  contracts  for  munitions  that  the  working 
limits  given  hij  the  foreign  governments  are  not 
only  deceptive  but  in  man//  cases  impossihle.  This 
article  gives  an  analysis  of  the  working  limits  on 
various  parts. 

Tlio  question  is  being  asked  on  all  sides,  '"Why  is  it 
tliat  practically  all  tbo  American  manufacturers  of  muni- 

tions for  European  governments  are  having  difficulties  in 

meeting  the  gaging  requirements?"  For  a  decade  or 
more,  especially  since  tbe  })rocesses  of  manufacturing 

the   ])arts  of  automobiles  passed  into  the   stages  vi^here 

Reduction  of  limif 
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85     FUSE     BODY 

practically  all  manufacturers  claim  interchangeability,  we 
have  been  congratulating  ourselves  on  holding  the  lead 
over  all  other  nations,  not  only  in  the  development  of 
machine  tools  for  accurate  duplicate  production,  but  on 
production  itself,  to  what  we  considered  very  clo.se  limits 
of  accuracy. 

Yet  it  is  a  well-recognized  fact  that  few  if  any  of 
the  American  manufacturers  that  took  contracts  for 

shells,  cartridge  cases,  fuses  or  primers  ever  were  able 
to  carry  forward  these  contracts  to  completion  to  the 
drawings  and  specifications  originally  furnished  witli  the     solution  of  the  problem: 

classed  as  interchangeable,  but  which  were  built  up  part 

by  part  to  an  assembled  whole.  It  is  obvious  that  such 
manufacturers,  while  they  might  be  supreme  in  their  own 
lines,  would  be  poorly  equipped  both  in  the  experience 
of  their  executives  and  their  general  factory  organization 
to  undertake  work  of  the  character  called  for  in  the 
contracts  referred  to. 

But  this  answer  does  not  cover  the  subject  by  any 
means,  ^fany  of  the  direct  contractors,  realizing  that 
they  wore  poorly  equipped  for  such  work,  or  finding  on 
investigation  that  it  was  going  to  be  impossible  to  get 
together  the  proper  equipment  of  tools  in  time  for 
specified  deliveries,  sublet  parts  of  their  contracts  to  other 
manufacturers.  These  in  many  cases  had  both  the  equip- 

ment and  the  personnel,  and  went  into 
the  matter  with  both  eyes  open,  be- 

cause by  the  time  the  subcontracts 
were  placed  the  specifications  had  been 

handed  about  sufficiently  to  familiar- 
ize all  parties  with  what  was  expected. 

But  the  subcontractors  have  had  their 
troubles  also,  and  these  troubles  have 
reached  such  an  aggravated  stage  in 
numerous  instances  that  manufactur- 

ers of  very  high  national  repute  have 

become  disgusted  with  the  whole  busi- 
ness and  repudiated  their  contracts, 

writing  off  as  a  dead  loss  the  sums 

spent  in  experimenting  and  for  re- 
jected production.  To  the  trained  me- 

chanical mind  it  would  appear  that 
somewhere  there  was  a  nigger  in  the 

woodpile.  It  is  not  reasonable  to  as- 
sume that  some  at  least  of  the  manufacturers  who 

have  had  difficulties  in  getting  material  past  inspection 
cannot  manufacture  in  their  factories  to  limits  as  fine 

as  those  specified  on  the  foreign  blueprints.  It  would 
be  a  safe  guess,  rather,  that  these  same  manufacturers 
are  turning  out  daily  a  regular  product  that  is  more  ac- 

curate in  the  essential  dimensions  than  the  contract  re- 
ferred tc  calls  for. 

The  following  suggestions,  based   upon  actual  experi- 
ence in  plants  now  engaged  in  this  work,  may  point  to  a 

FIG.  3.    BASE  AND  PLAT 
FORM    OF    NO.    85 

FUSE  BODY 

contracts.  Somebody  must  have  been  deceived;  other- 
wise, why  should  iron-clad  contracts  based  on  Engli.sh, 

French  or  Russian  inspection  have  been  pa.ssed  upon  by 
the  mechanical  departments  of  manufacturers  of  wide 
reputation,  when  those  same  mechanical  departments  a 
few  months  later  were  to  be  found  begging  the  powers 
above  for  increased  tolerances,  asserting  in  many  instances 
that  "the  Lord  Himself  could  not  manufacture  to  such 
close  limits." 

Mancfactuhers  Unfamiliar  wrrii  the  Product 

The  answer  to  the  question  most  commonly  given  is 
that  a  majority  of  the  contracts  fell  into  the  hands  of 
very  large  manufacturers  of  big  work,  whose  plants  were 

1.  The  limits  or  tolerances  given  on  the  detail  draw- 
ings submitted  with  contracts  have  proved  deceptive  and 

have  led  master  mechanics,  production  supervisors  and 
inspectors  into  errors  that  were  difficult  to  discover  until 
large  quantities  of  material  had  been  spoiled. 

%.  The  limit  gages  have  in  most  ca.ses  been  designed 
and  the  points  of  reference  .selected  by  the  mechanical 
representatives  of  the  contracting  European  governments, 
while  the  tools  and  order  of  operations  have  been  devised 
by  various  American  mechanics  without  taking  the 
gaging  or  natural  reference  points  into  consideration  in 
the  slightest  degree. 

3.  Comnionsense  has  made  it  obvious  to  the  American 

mechanic  that  about  75  per  cent,  of  the  dimensions  that 

not  in  many  cases  manufacturing  products  that  might  be     on  the  blueprints  are  held  to  fairly  close  limits  arc  non- 
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cj-seiitial :  that  is.  n  coiisidorably  jiiratfT  variation  Iroin 

tliat  allowt'cl  would  in  no  way  affect  the  runction  ol'  the 
component  being  produced.  This  l<n()wledge  has  proved 

a  boomeranf;;,  because  it  has  led  many  to  deceive  them- 
selves into  thinkin>r  tlial  siicli  dimensions  actually  need 

not  be  lield  In  the  prescribed  limits,  but  that  "[jretty 
near"  was  good  rniuiu'h. 

The   Toi.Kit.vNCKs   on    riii;   W'oiik    .Viii'.    Dkcei'Tivic 

The  matter  of  tlie  tolerances  being  deceptive  came  to 
the  writer  as  a  sort  of  shock.  Soon  after  becoming 

associated  with  the  mechanical  department  of  a  large  firm 

manufacturing  ])rimers  for  the  :i-in.  shrapnel  case,  file 
manager  of  the  dei)artmeiit.  who  happened  to  l)e  a 
mechanic  of  very  wide  experience  (Ui  small,  accuiate  work, 

asked  that  a  technical  analysis  be  made  of  tlu'  [irinier 
body,  as  shown  in  the  detailed  print  accom])anying  tlic 

contract  specifications.  ••!  contend.'"  said  he,  "thai  it  is 
mechanically  inijjossible  to  manufacture  a  jiiece  to  those 

dimensions."  At  first  glance  suiii  a  statement  would 
ap])ear  absurd.  All  the  mean  dimensions  checked  \ip 
correctly,  and  the  plus  and  minus  limits  were  certaiidy 

all  that  ordinary  production  accuracy  lecpiired.  But 

slight  progress  bad  been  made  on  the  analysis  before  it 
was  discovered  that  there  was  a  whole  lot  of  solid  fact  in 

his  statement.  The  trutii  of  the  statement  rests  on  tiic 

fact  that  mechanically  you  must  assume  any  eoml)ination 
of  the  limits  given  as  possible,  if  not  ])robable. 

Referring  to  Fig.  1.  which  represents  in  general  I'orm 
and  dimensions  the  standard  ;)-in.  ca.se  primer  body,  it 
is  obvious  that,  taking  the  minimum  limits  on  the  outside, 

it  wotild  be  possible  to  have  a  i)0(ly  pass  on  the  outside 
length  gages  measuring  1.088  in.  over  all.  Let  us  assume 
that  on  this  particular  body  the  inside  dimensions  down 

to  the  toj)  of  the  anvil  and  the  depth  of  threaded  hole 

to  the  recessed  bottom  were  at  or  neai'  the  maxinnim 
allowance.  Subtracting  the  total  inside  de|)th  from  the 

overall  length  leaves  oidy  0.015  in.  foi'  the  thickness 
through  the  head  at  this  point,  whereas  0.0(>0  in.  is  the 

least  allowaijle  thickness.  Likewi.st',  a  primer  haxing  a 
nta.ximuni  length  of  I.IO;  in.  might  gage  correctly  on 
the  outside,  btit  combine  minimums  on  the  inside  in  such 
maimer  as  to  leave  the  bead  O.OcSO  in.  thick,  while  the 

greatest  allowable  thickness  is  0.070  in. 
In  these  primer  bodies,  then,  you  have  manufactured 

parts  that  would  undei-  ordinary  conditions  go  through 
nine-tenths  of  the  jjrocesses  of  nuinufacture,  ))a.ssing 
every  gage  iKjrfectly,  only  to  butt  up  against  certain 
rejection  when  gaged  for  the  thickne.ss  of  the  head.  This 

is  just  one  example  of  |M)ssible  combinations  of  maxi- 
mums and  minimums  that  have  jiut  both  the  luoduction 

and  factory  inspt'ction  dc|)artments  into  a  position  where 
they  never  know  when  they  are  safe.  Theie  are  about 
fivQ  other  pitfall  combinations  that  can  be  figured  out 

on  this  one  part  alone,  and  on  jjaper  this  would  apjjcar 
to  be  alK)ut  the  simi)lest  of  the  smaller  ])arts  to  be  made. 
These  are  not  imaginary  or  imiiractical  sources  of  trouble. 

The  writer-  has  seen  tens  of  thousands  of  primer  bodies 
land  in  the  scrap  pile,  the  ))rin<ipal  cause,  though  not 
the  only  one,  being  such  discrepancies  as  are  illu.strated 
aix)ve. 

Another  source  of  dece])tion  can  be  traced  to  the 

foreign  inspectors  granting  increased  tolerances  on  cer- 
tain dimensions,  but  holding  to  a  clo.se  limit  on  .some 

oue  diincnsi.oi;  that  goes  to  make   up  the  combination. 

The  effect  of  this  will  i)e  clear  from  reference  to  Fig.  2. 

The  sketch  represents  roughly  the  form  and  dimensions 
of  the  No.  85  fuse  body.  All  the  internal  depths  are 

gaged  from  the  face  of  the  base  by  pin  gages  of  the 
general  type  shown.  Originally  these  depths  had  all  the 
same  tolerance;  but  subsequently  they  have  in  many 

ca.ses  been  changed  by  the  chief  of  the  foreign  inspectors 
to  .something  like  the  figures  given,  allowing  a  nnich 

greater  limit  of  variation  than  formerly  on  every  dimeii 
sion  e.\ce|)i  the  distance  down  to  the  rim  of  the  wall 

of  the  ]>ow<ler  chandjer,  which  they  continued  to  hold  to 

plus  or  minus  0.002  in. 
It  is  common  ])ractice  to  finish  these  inside  dimensions 

with  ii  stei)])ed  reamer  usually  designed  like  a  two-lip 
iiutt  mill,  the  steps  being  grouml  to  the  mean  dimension 

as  near  as  practicable.  When  the  wider  tolerances  wen- 
granted,  file  gages  were  changed  to  the  increased  limits: 
and  there  the  trouble  .started.  It  is  ai)parent  that,  with 

the  steps  on  the  (inish  reamer  li.ved.  there  can  Ik"  no 

greatei-  variation  at  any  point  than  the  smallest  limit 

allowed — namely.  |)lus  or  minus  0.002  in.  If  all  fou' 
depth  gages  were  always  used,  the  discrepancy  would  be 
Mjiiiarent :  Init  they  arc  not  always  all  nse<l  by  any  means, 
and  the  writer  has  seen  hundreds  of  bodies  s|)oile(]  because 

the  ins))ector  was  gaging  down  to  surface  B  and  assumed 

be  was  perfectly  safe  so  long  as  he  held  them  inside 
I  he  limit  for  that  dimension. 

Tiioiui.i.  wrrii   Beveled  Sukkaces 

Another  "death  tra|)'"  lias  been  the  allowance  on  dimen- 
sions re))resented  by  the  interseclion  of  l)eveled  surfaces. 

By  reference  to  Fig.  :i,  intended  to  represent  the  ba.se 
and  ]>latlorm  of  the  No.  85  fu.^e  body,  it  will  be  seen 

that  a  very  wide  lolerance  is  given  for  the  extreme  diam- 
eter over  the  jilatform,  while  the  allowed  variation  from 

the  bottom  of  the  base  to  tile  intersection  of  the  beveled 

base  with  the  rim  is  only  plus  or  minus  0.00:5  in.,  or  a 
total  of  O.OOfi  in.  It  is  obvious  that  any  variation  of 

the  diameter  .1  between  tli(>  limits  2.450  in.  and  2.4:50  in. 

will  likewi.se  vary  the  ilimension  B,  as  the  two  l)eveled 

surfaces  are  not  in  any  instance  generated  with  one"  tool. 
but  are  machined  in  separate  operations.  The  result  is 

that  the  greatest  limit  that  it  is  .safe  to  take  for  dimen- 
sion B  is  what  is  left  after  deducting  the  mechanical 

variation  possible  in  madiining  to  the  limits  of  ̂ 1.  In 
the  case  of  the  Xo.  85  body  this  cuts  the  available  limit 

on  B  down  to  a]iproximately  jilus  or  minus  0.001  in.. 

depending  on  the  base  angle,  which  varies  somewhat 
in    different   specifications. 

The  above  are  only  random  illustrations.  Every  draw- 
ing of  every  part,  if  carefully  analyzed,  will  be  found 

to  be  filled  with  just  such  traps  for  the  mechanic  and 
inspector. 

It  may  not  be  entirely  dear  why,  if  these  things  are 

so  easily  caught  in  the  liiial  insjwction.  with  n-.sultant 
rejection,  they  cannot  in  every  ca.se  he  caught  by  the 
de]iarlment  in.«ipectors  if  ihey  are  .suiftciently  careful. 
The  trouble  is  as  explained  in  the  case  of  tlw  ]irinier  ixMly. 

Fig.  I.  The  maunfacture  may  move  steadily  and  smooth- 

ly through  o])erations  one.  two,  three.  et<-.,  perhaps  up  to 
number  eight  or  nine,  every  part  being  held  to  every  gage, 

and  at  this  advanced  |X)int  a  discrepancy  deveioj)  that 

may  make  it  necessary  to  go  back  even  to  the  first  opera- 
tion to  correct.  Obvionslv.  all  the  jiroduction  that 

intervenes  is  defective.    The  natural  desire  of  the  manu- 
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facturiiig  (lepartiiieiit  is  to  save  tliis  material  if  possible, 
ami  the  savinji  process  is  nothing  more  nor  less  than 
pushing  work  that  is  known  to  be  defective  through  the 
remaining  operations  to  the  final  inspection,  with  the 
liojje  that  by  some  hook  or  crook  it  will  get  by. 

Regarding  the  lack  of  coordination  between  the  tools 
and  the  gages,  it  should  be  understood  that  on  every 
]iart  to  be  manufactured  it  is  quite  common  for  the 
foreign  inspectors  to  explain  that  all  the  dimensions  are 

important,  but  a  certain  few  are  "very  important,"  it 
being  easy .  to  infer  that  no  matter  what  leniency  they 
may  sliow  at  some  future  time  in  passing  on  work  not 
quite  to  gage,  on  those  particular  dimensions  no  leniency 
must   be  expected. 

It  should  be  apparent  even  to  the  average  mechanic 
that  on  such  of  the  dimensions  as  require  the  greatest 
accuracy,  any  grouping  of  the  tools  that  would  hold 
in  a  fixed  relationship  those  tool  elements  that  finished 
the  surfaces  requiring  special  accuracy  would  l)e  the  best 
gamble  as  a  choice  of  design.  Yet  it  is  not  apparent 
from  current  ])ractice  that  this  has  been  given  any  con- 

sideration whatever.  The  writer  has  seen  instance  after 

instance  where  surfaces  that  nuist  be  held  in  relationship 
witiiin  a  limit  of  0.004  in.  have  been  separately  machined 
at  different  settings,  or  machined  on  poorly  constructed 

turret  lathes,  one  surface  with  a  cross-slide  tool-,  the 
other  with  the  turret.  It  would  not  be  .practical,  of 
course,  to  tie  all  the  tools  in  a  bunch,  as  would  be  necessary 
if  this  principle  of  grouping  were  carried  to  its  extreme; 
but  in  almost  every  case  in  mind  an  order  of  operations 
and  a  combination  of  the  tools  could  be  devised  that 

would  go  far  toward  eliminating  a  wide  variation  from 
piece  to  piece  of  the  material  produced. 

Regarding  the  all  too  prevalent  practice  of  not  hold- 
ing the  machine  supervisors  or  factory  ins])e(tors  strictly 

to  the  limit  gages,  but  allowing  it  to  be  understood  that 
so  long  as  some  dimensions  are  pretty  near  they  will 
go  all  right,  the  principle  involved  is  not  mechanical, 
but  purely  one  of  personal  judgment.  Everybody  knows 
perfectly  well  tliat  a  great  many  of  the  matters  regarding 
which  the  foreign  inspectors  seem  determined  to  split 

hairs  are  poppy-cock  and  that  the  parts  would  Ix;  just 
as  good  for  the  purposes  intended  if  practically  unlimited 
tolerance  were  allowed  on  many  unimportant  dimensions. 
But  who  is  to  say  where  to  draw  the  line?  Certainly 
with  the  limited  knowledge  of  munitions  in  general 
jiossessed  by  the  average  Ariierlcan  manufacturer  he  would 
be  skating  on  thin  ice  to  create  a  new  set  of  tolerances 
based  upon  his  own  judgment  as  to  what  was  required. 

And  on  limit-gage  work  thei'e  exists  no  basis  for  a  second 
choice.  Either  the  work  must  be  done  inside  the  gages, 
or  the  limit  becomes  the  blue  sky  and  the  gages  a  useless 
toy  for  the  inspectors  to  play  with. 

It  would  seem,  in  consequence,  that  the  one  safe  course 
would  be  to  maintain  from  the  first  to  the  last  operation 
the  fixed  purpose  to  hold  to  the  tolerances  allowed  and 
to  accept  as  defective  all  material,  produced  that  is 
outside  those  limits.  Intelligently  handled,  a  large  per- 

centage of  sTich  defective  material  might  be  repaired  and 
passed.  Certainly  the  chances  that  such  material  might 
eventually  be  accepted  would  not  be  lessened  by  handling 
it  through  the  various  repair  processes  in  an  open  and 
above-board  manner,  and  the  spirit  of  antagonism  that 
is  so  prevalent  between  the  factory  mspectors  and  the 
foreign  representatives  would  have  fewer  causes  for 
existence  and  conditions  thus  generally  made  better. 

is 
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By  John  E.  Sweet 

,'^YXOPSIS — This  second  installment  takes  up 
the  strength  of  machine  parts,  and  Professor  Htveet 

emphajiizes  the  need  of  often  applying  Kings- 

ford's  formula,  "Be  sure  it  is  strong  enough  and 
then  double  it."  Then  follow  a  reference  to  fric- 

tion and  a  discussion  of  devices  that  operate  be- 
cause of  this  force — clutches,  couplings,  start  and 

stop  motions  and  brali-es.  The  final  portion  is  de- 
voted to  friction-reducing  devices-" — roller  bear- 

ings and  ball  bearings. 

In  the  rectangular  cored  section  one  is  not  sure  that 
the  core  is  in  the  center.  To  what  extent  this  weakens 

the  piece  against  crushing  may  in  cases  be  worthy  of 
consideration.  Assume  that  the  offset  is  in  one  direc- 

tion. The  two  sides  would  not  be  weaker  than  if  the 
core  was  central,  and  the  other  way  the  thick  side  will 
sustain  a  little  more  than  if  no  thicker  than  the  thin 

one.  A  good  way  to  deal  with  this  is  to  consider  it  as 
a  lever. 

Assume  the  load  to  be  applied  central  and  the  two 
points  of  the  lever  to  rest  central  on  the  two  webs.  It 
will  be  seen  at  once  that  the  thick  part  will  carry  the 

greater  load,  as  that  end  of  the  lever  is  the  shorter  of 
the  two.  This  same  application  of  the  lever  principle 
will  apply  to  many  problems  that  seem  complicated. 
Take  the  strain  on  a  chain  hook.  Those  of  correct  form 
are  made  thicker  on  the  inside  than  on  the  outside.  The 

necessity  for  this  will  appear  when  we  consider  the 
strains  as  we  would  in  a  lever.  The  load  is  applied  at 
one  end  of  the  lever,  the  metal  that  is  represented  by  the 
other  end  is  in  compression,  and  the  center  point  must 
sustain  the  sum  of  both,  hence  needs  the  most  material. 

The   Bent-Levek   Plan 

Another  application  of  the  lever  system  is  that  of  a 
bent  lever  to  determine  the  strain  on  a  horizontal  piece. 
Suppose  it  to  be  desirable  to  ascertain  the  additional 

strain  brought  upon  the  lower  chord  of  a  truss  by  the 
application  of  an  aditional  load  in  the  center. 

Assume  it  to  be  sustained  by  two  bent  levers,  each 
carrying  one-half.  Then  the  strain  on  the  lower  chord 
will  be  as  much  greater  than  one-half  the  load  as  the 
horizontal  arm  is  longer  than  the  vertical  one,  and  this 
leads  to  a  still  more  simple  rule:  The  strain  will  be 

as  much  greater  than  half  the  load  as  one-half  the  span 
is  greater  tiian  the  dejith  of  the  truss;  or  still  shorter — 
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Ihc  strain  will  exceed  the  luiid  as  iiiucli  as  lun'-liall'  tlic 
span  exceeds  the  depth. 

This  I'easouiiiji  dtit  of  tlie  (littcivnt  strains  is  i;iven 
as  an  introduction  to  the  reasoning  out  of  the  special 
features  more  ])artieularly  embraced  in  this  work  and  is 
what  would  have  to  he  done  if  mathematical  determina- 

tions were  to  he  made;  hut  so  far  as  machine  framiiiL; 

ill  general  goes,  if  there  is  thought  to  he  so  little  metal  in 

the  plan  as  to  call  for  niatheniatic-al  computations  to 

decide  whether  it  is  strong  enough,  Kingsford's  formula 
had  better  he  ajjplied  the  first  thing.  It  is,  "Be  sure  it 
is  strong  enough  and  then  double  it." 

Maohine.s  That  Need  To  Be  Liuiit 

Tn  traveling  cranes,  agricultural  machiiierv  and  things 
that  have  to  be  moved,  the  question  as  to  how  little 
metal  will  ani?wer  is  im])ortant :  i)ut  as  to  the  framing 

and  the  stationary  parts  of  fixed  machines,  no  one  in 
(M)mpetition  with  other  builders  will  ever  put  in  so  mucli 
material  hut  that  his  machine  would  be  better  if  lie  put 
in  more. 

Woodworking  machines  and  ])rinting  presses  of  recent 

designs  are  of  rectangular  sections,  only  large  enough 
to  look  right  if  solid,  and  then  cored  out  very  thin  to 
save  iron.  In  this  the  builder  cheats  liis  customer  and 

cheats  himself.  Such  machines,  of  all  otliers,  are  sub- 

ject to  shakings  and  vibrations.  If,  in  the  author's  opin- 
ion, the  makers  should  leave  out  the  core  by  mistake, 

they  would  find  that  the  result  would  justify  the  belief 

that  every  pound  of  iron  ])ut  in  the  place  of  the  core  is 
as  valuable  as  any  other  pound. 

In  the  early  days  of  machine-tool  and  engine  construc- 
tion the  makers  dejjended  largely  upon  the  masonwork 

to  give  strength  and  stability  to  their  constructions.  To 
a  sufficient  extent  to  carry  the  load  of  the  machine  this 

will  always  be  necessary,  but  to  resist  pull  and  push,  bend- 
ing and  torsional  strains  it  will  be  less  and   less  so. 

Self-Co.\'taixeu  Machines 

With  the  growth  of  electrically  driven  independent  ma- 
chines, which  permit  moving  the  machines  bodily  from 

jilace  to  place,  this  making  the  masonwork  a  part  of 
tlie  machine  will  be  largely  abandoned.  Machines  the 

bed  of  which  can  be  a  single  casting  will  rest  either 

upon  one  foot  or  upon  three.  If  a  machine  when  con- 
structed rests  in  a  certain  way  and  is  then  made  true, 

it  will  be  true  wherever  set,  pro\ided  it  ])e  rested  in  the 

same  way.  With  one  or  three  points  of  support  it  will 
be  the  same  way  wherever  set. 

Adopting  the  box  section  f(jr  all  framing,  iu  place  of 

the  side-plate  and  crossgirt  form,  will  enable  the  makers 
to  ignore  the  foundation  except  for  support.  Only  where 
there  are  heavy  reci))rocating  ])arts,  it  may  be  necessary 
to  secure  the  structure  to  the  foundation  to  iielp  absorii 
the  disturbing  action.  In  this  case  weight  alone  is  a 

matter  of  imjiortance,  and  sim])ly  filling  the  hollow-box 
.-ection  or  deej)  beds  of  engines  is  the  best  possible  place 
to  ])ut  it. 

Stkains  and  How  Best  To  Resist  Them 

Strains  go  in  straight  lines.  If  that  line  passes  through 
the  neutral  axis  (the  center  of  a  solid  bar.  Figs,  4  and 

8),  then  the  bar  will  remain  straight  and  will  only  yield 
i)y  stretching  or  upsetting:  but  if  the  line  of  strain  does 

not  pass  through  the  neutral  axis  because  of  the  bar  being 
crooked    (Fi^.    5),   offset    (Fig.    G)    or    more    metal    on 

one  side  than  the  other  (Fig.  T),  then  the  bar  or  mem- 
ber will  .straighten  out  if  under  a  pulling  strain,  or 

will  l)end  more  or  less  or  double  u)i  if  subjected  to  pres- 
.-ure.  .Many  times  it  is  not  possible  so  to  construct  the 
framing  and  other  parts  of  a  structure  that  tiie  line 

of  strain  can  pass  through  the  neutral  axis,  and  many 
times  it  is  possible  where  it  is  not  done;  hut  unless 

in  a  case  where  elasticity  is  desirable,  the  right  form 
and  the  right  place  are  a  straight  member  with  its 
neutral  axis  coinciding  with  the  line  of  .strain. 

With   the  question   of  straight   members   for  framing 
comes  the  question  of  looks.     Whetlier  a  structure  looks 

FU;S.  4   TO  S.     FIVE  FORMS  OF  LEVERS 

right  to  the  ob.server  is  |)artly  a  matter  of  fashion  and 

])artly  a  matter  of  training.  That  which  is  right  can  l)c 
made  to  look  right,  if  the  designer  is  equal  to  the  task. 

The  forces  tending  to  spring,  bend  or  break  machine 

members  or  framing  may  be  actual  or  accidental.  If  the 
former,  and  known,  then  their  result  may  lie  computed 

with  an  accuracy  dependent  upon  what  is  known  alxmt 
tlie  elements  that  are  to  resist  them.  If  either  of  them 

is  unknown,  then  the  mathematical  calculation  can  Ix' 
only  approximate;  and  the  result  sim])ly  helps  to  form 

an  o))inion.  The  more  nearly  the  actual  strength  of  re- 
sisting material  is  known  the  more  nearly  can  the  results 

be  predicted. 

Boilers  are  among  the  most  dangerous  of  all  struc- 
tures, and  yet  the  factor  of  safety  used  in  practice  is 

less.  The  reason  why  that  is  justifiable  is  that  the 

strength  of  the  material  and  the  strength  of  the  joints 
can  be  more  accurately  ascertained  than  in  almost  any 
other  structure,  and  the  actual  strain  from  any  given 

j)ressure  can  be  determined.  Were  it  ngt  for  unequal 

strains  from  heat  (not  computable),  bad  workmanshij) 

and  deterioration,  only  a  small  factor  of  safety  would  Ix* necessary. 

In  machine  tools  and  engine  frames— in  fact,  all  sta- 

tionary parts — the  strains  are  mostly  accidental  and  not 
computable.  Besides,  no  matter  what  a  machine  is  or 

for  (with  perhaps  some  exceiitions  to  make  the  rule  good  ), 
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the  more  metal  that  is  put  into  the  stationary  part 
(lie  bettor  it  will  l)C.  Conuiiorcial  reasons  always  have 

])rcv(Mit('(l  sufli  parts  beins  itiado  as  (rood  as  tlioy  ontjiit 
to  1)0 — and  always  will. 

The  words  strength,  or  strong'  enough,  liave  nothing 
111  do  with  it.  A  part  may  he  strong  enough  and  spring 

like  a  spring-ixiard,  hut  notliing  ahout  the  framing  of 

ii  nia<-hiiie  tool  can  he  quite  as  good  as  it  woidd  he  if 
more  I'igid  and  more  solid. 

noi,i,()w-Hox  Section' 

There  is  a  limit  to  the  amount  of  material  one  can 

afford  to  use  in  any  structure ;  hence,  it  is  best  to  put 
what  one  can  u.se  in  the  i)est  form.  An  I-beam  sec- 

tion  is   as   .strong   in   one   direction    as   a    square    hollow 

FIGS.  9  TO  12.  INTERMITTENT  AND  RATCHET  MOTIONS 

Fig.  9 — Three-roHer  triction  ratchet.  Fig.  10 — The  wa.v 
the  ring  of  a  friction  ratchet  wears.  Fig.  11— Double-pawl 
ratchet.  Fig.  12 — Intermittent  motion  having  two-toothert 
pinion. 

box.  It  is  in  only  one  direction,  however,  having  com- 
paratively little  .strength  sidewise  and  less  against  tor- 

sional strain,  so  both  as  to  strength  and  rigidity  and 

against  vibration  the  square  hollow  section  is  the  chca])- 
est  when  considering  pattern  work.  It  is  so  much  tlie 

better  as  completely  to  exclude  the  I-heam  from  consid- 
eration where  the  hollow-bo.v  section  can  i)e  used.  Up 

to  a  certain  point  the  lai-ger  and  thinner  section  is  bet- 
ter; but  that  point  is  soon  reached.  If  too  thin,  the 

trouble  in  casting  becomes  serious:  and  i)esides,  the  thin 

sides  will  set  u])  a  tremor  witliin  themselves,  on  the  ])rin- 
ciple  of  a  drum  head.  This  is  worse  than  the  tremor  in 

a  spring  or  beam  as,  in  a  drumhead  or  diajthragm.  vibra- 
tion occurs  in  unison  with  any  tremor. 

In  the  construction  of  machines,  knowledge  of  the 

ultimate  strength  of  material  is  of  little  u.se,  except  as 

it  may  he  an  index  to  the  elastic  limit.  There  are  in 
rolling  mills  and  a  few  other  ]ilaces  certain  pieces  whose 
wliole  business  is  to  break  when  subject  to  an  undue 

strain.  In  the  main,  however,  it  is  necessary  to  keep 

far  within  the  limit  of  elasticity.  .\s  the  limit  of  elas- 
ticity is  alike  whether  in  tension  or  com]ire9sion.  there 

is  no  occasion  for  the  tension  side  of  a  cast-iron  beam 

being  larger  than  the  compression  side,  as  would  be 
the  case  if  the  beam  were  to  stand  the  irreatest  break intr 
strain   for  its  weight. 

It  is  definitely  stated  that  cast  iron  has  no  limit  of 
elasticity.  If  this  has  been  demonstrated  by  actual  test, 

it  is  proliable  that  tiie  assumption  has  been  made  that 

one  piece  of  cast  iron  truly  represents  all  cast  iron.  .\s 

a  matter  of  fact,  cast  iron  covers  a  wide  range  of  mate- 

rial, being  constantly  improved.  That  cast  iron  will  con- 
tinue to  spring  almost  an  indefinite  number  of  times 

without  either  taking  permanent  set  or  breaking  is  shown 
by  the  fact  that  a  punching  press,  which  sprang  to  a 

\isihle  extent  at  every  stroke,  cut  between  twenty-five  aii<l 
thirty  million  pieces  without  either  taking  permanent .set  or  breaking. 

Harmonic  Vibkation.s 

trood  cast  iron  will  both  spring  and  bend,  and  it  could 

do  neither  were  it  not  compi'essible  and  elastic ;  b\it  as 
indicated  before,  the  amount  of  metal  should  be,  in  all 

])arts  of  a  machine  where  cast  iron  is  used,  .so  far  in 
excess  of  the  .«ize  the  figures  would  indicate  as  necessary 
that  the  thing  becomes  a  guess  or  matter  of  judgment  in 
the  end.  While  the  question  of  rigidity  may  be  dealt 

with  by  the  formula  and  table  of  fle.viire,  that  would  Iw 

no  index  to  the  magnitude  of  harmonic  vibration.  Be- 
sides, one  would  have  to  guess,  as  no  one  could  tell  whether 

he  could  permit  one  one-hundredth,  one  one-thoiisandth 
or  one  ten-thou.sandth  of  an  inch  vibration.  The  differ- 

ence between  deflection  by  a  given  weight  and  harmonic 

motion  ]>roduced  by  successive  ap])lication  of  the  same 
weight  is  shown  by  the  running  of  a  dog.  or  the  marching 

of  soldiers  over  a  suspension  bridge.  The  difference  \ie- 
tween  the  two  is  unmeasurable  and  incomprehensible 
until  one  sees  it  or  observes  the  chatter  of  a  piece  on  the 
faceplate  of  an  ancient  lathe. 

It  would  seem  that  mathematical  calculation  would 

determine  positive  results,  if  in  anything,  in  the  pi-o]ior- 
tioning  of  gear  wheels.  Yet  to  realize  how  unsatisfac- 

tory it  is,  one  only  needs  to  refer  to  the  various  tables 
on  the  strength  and  proportion  of  gears  from  standard 
authors  and  note  the  great  variation  to  see  that  there  is 

a  great  diffei-eiice  in  the  sti'ength  (tf  material  upon  which 
the  figures  are  based  or  that  accurate  calculations  are 

simply  impossible. 
The  designer  can  oidy  find  out  as  liest  he  can  the 

))robable  strength  of  the  cast  iron  that  is  to  1)0  used,  de- 
termine what  the  tooth,  the  arm  or  the  rim  should  stand 

from  the  formula,  then  make  everything  stronger  ac- 
cording to  his  own  judgment,  if  he  has  had  experience, 

or  profit  by  the  ex|)ei-icnce  of  others,  using  the  tables  he 

finds  in  the  books  or  multijilyini:'  by  some  factor  of  safety 
that  someone  gives  him.  However  accurate  he  may  be 
in  the  determination  of  the  strength  of  his  material  or 

in  his  mathematical  calculations,  just  so  much  greater 

as  his  factor  of  safety  is  alxivc  ii.  so  is  his  uncortaintv  or 
matter  of  judgment  greater  tliaii  his  matter  of  fact. 

Still  without  his  facts  anil  without  I'xperience  and  with- 
out the  cx]ierience  of  others  be  would  bo  all  at  .sea.  Oidv 

the  instinct  of  a  natural  designer  can  save  a  man  from 

utter  faihii'o  unless  lie  has  the  facts  and  judgment  of others. 

If  the  mathematical  calculations  are  fi'om  necessitv 

based  upon  data  any  cmo  I'actor  of  which  is  uncertain  or 
variable,  as  is  the  case  with  the  .strength  of  cast  iron, 
or  if  the  load  to  be  carried  is  uncertain,  as  is  the  case 

with  accidental  strains,  the  graphic  method  or  the  slide 
rule,  though  not  as  accurate  as  the  figures,  is  rather  more 
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accurate  than  the  data  one  has  to  work  from,  hence  as 

much  better  than  the  figures  as  it  is  quicker. 

Many  times  short-cuts  are  found  that  are  sufficiently 

accurate,  so  that  it  is  vinnecessary  to  resort  to  either 

method.  The  simpler  one  of  considering  that  the  load  on 

a  diagonal  brace  or  tension  rod  is  as  much  greater  than 

the  actual  load  as  the  diagonal  is  longer  than  the  ver- 

tical height  is  so  sinijile  that  one  does  not  need  to  resort 

to  any  figures  at  all.  For  instance,  a  brace  may  be 

17  ft.  7  in.  long  and  the  vertical  height  be  15  ft.  Now, 

171/2  ft-  is  Vg  longer  than  15  ft.;  hence  if  there  is  a 

f)-ton  load,  there  would  l)e  7  tons'  strain  on  the  brace. 

But  the  mathematicians  will  say  that  17  ft.  7  in.  is  an 

inch  more  than  I71/2  ft.  Yes,  but  why  bother  about 

the  inch  when  one  is  going  to  multiply  by  6,  8  or  10 

and  guess  at  the  6,  8  or  10?  It  is  simply  as  1/0  is  to (500  or  800. 

It'is  possible  with  a  known  load  to  calculate  perfectly 
the  amount  of  strain  on  the  different  members  tliat  are 

to  support  it,  however  intricate  the  directions.  Moreover, 

with  ])crl"ect  workmanshiji  it  would  be  safe  to  rely  upon 
the  result ;  but  in  work  more  or  less  intricate  the  strains 

are  not  sure  to  fall  where  anticipated,  and  this  in  addi- 

tion to  the  unknown  quality  of  the  resisting  material 

renders  it  necessary  to  add  to  tlie  figures. 

Elongation  and  Fuiction 

So  long  as  the  natural  soft  steel  \ised  in  structural 

work  will  stand  an  elongation  of,  say,  15  per  cent.,  it 

would  seem  at  first  sight  that,  if  one  piece  is  a  little  too 

short  and  is  thereby  subject  to  an  overload,  it  would 

stretch  so  as  to  throw  the  load  on  the  other  members, 

where  it  belongs.  This  it  would  do,  were  it  not  for  the 

fact  tliat  in  plate  work  the  rivet  holes  weaken  the  piece 

at  the  ends,  as  does  cutting  a  thread  on  a  bolt,  and  the 

pieces  will  break  at  the  weak  points  before  the  stretch 
takes  place. 

As  strains  can  be  figured,  so  can  the  motion  of  simple 

or  complicated  gearing,  and  usually  with  absolute  accur- 
acy; but  what  work  a  given  force  applied  to  one  end  of 

a  strain  of  gearing  will  do  is  rendered  impossible  of 

determination  in  most  cases  by  the  unknown  factor — 
friction.  Friction  may  vary  from  a  fraction  of  1  per 
cent.,  as  in  the  case  of  one  surface  plate  floating  upon, 
another  with  air  as  a  lubricant,  to  a  wedge  of  100  per 
cent.  The  worst  of  it  is  that  it  is  variable,  erratic  and 

defies  predetermination. 
Friction  ratchets  as  a  substitute  for  ratchet  and  pawl 

usually  fail  for  the  reason  that  if  the  angle  of  contact 
is  such  as  to  insure  a  positive  drive,  it  is  liable  to  bind 
when  it  should  let  loose. 

This  is  as  nearly  overcome  in  the  three-roller  ])lan. 
Fig.  9,  as  .in  any  (particularly  where,  a  ring  and  a  single 
spring  are  used  rather  than  a  separate  spring  to  keep  each 
roller  in  contact),  as  the  horns  on  the  ring  bring  all 
three  rollers  in  contact  uniformly.  But  even  this  fails 
after  a  while,  for  if  all  the  surfaces  are  hardened  and 

ground  the  angle  of  the  cams  must  be  very  slight  or  they 
will  slip.  Then  it  lets  up  reluctantly.  If  soft  cams  are 
used,  they  soon  wear  so  as  to  leave  a  shoulder,  Fig.  10, 
and  then  they  will  slip. 

In  a  case  where  it  is  desirable  to  give  a  continuous 
motion  to  a  shaft  by  two  or  more  ratchets  working  alter- 

nately, this  difficulty  docs  not  exist,  as  t!ie  action  of 
one  pawl  releases  the  other  (see  Pig.  11). 

This  arrangement  gives  an  intermittent  motion,  the 

wheel  coming  to  a  dead  stop  at  every  half-revolution  of 

the  driving  double  crankshaft.  The  device  is  not  so  good 

in  any  way  as  a  two-tooth  pinion.  Fig.  12,  which  pro- 
duces the  same  motion  without  the  possibility  of  slip- 

ping. This  may  be  carried  out  in  spur  or  bevel  form — 
that  is,  with  the  shafts  parallel  or  at  right  angles. 

Friction  clutches  composed  of  male  and  female  cones 

tapered  3  in.  to  the  foot  drive  very  well,  but  relea.«e  with 
difficulty.  Friction  clutches  made  by  a  number  of  disks 

rotating  with  the  sliaft  and  sliding  between  another  set 
of  disks  within  a  pulley,  Fig.  13,  have  great  driving  jxiwer 

._i- 

FIGS.  13  TO  17.    VARIOUS  STOP  AND  REVERSE  MOTIONS 

Fig    13 — Disk  clutch  as  part  of  a  pulley.    Fls.  14 — Start  ami 
stop    motion.      Fig.     lii — Reverse    motion    using    two    pulleys 
Fig.  16.    Strap-stop  motion.     Fig.   17 — Coil  coupling 

by  tlie  application  of  a  small  force  to  close  them  to- 

gether: l)ut  if  run  at  high  velocity  they  liecome  an  ex- 
haust fan  and  the  plates  are  held  togetlier  by  a  partial 

vacuum  that  makes  tliem  hard  to  release.  Or  if  an  open- 

ing be  provided  to  admit  air  at  the  center  they  become  a 
fan,  tending  to  blow  tliemselves  apart. 

An  instantaneous  stai-t  and  sto])  motion,  where  the  work 
is  not  excessive,  is  made  by  a  nut  screwing  up  against 
a  flat  surface  and  gra.sping  the  moving  part.  Fig.  14,  a 

gear  wheel  or  pulley  between  two  flat  surfaces — the  face 
of  the  nut  and  a  collar.  When  the  nut  is  released,  a 

spring  wound  around  tlie  shaft  screws  the  nut  up  against 
the  wheel,  and  the  friction  causes  it  to  gri])  ti<rhter  and 
tighter  until  the  shaft  revolves  with  the  wheel.  To  release 

the  drive,  it  is  only  necessaiT  to  stop  tlie  nut  by  anv  con- 
venient device,  wdien  the  motion  of  the  shaft  unscrews  it. 

it  stops  and  lets  the  wheel  loose. 

Friction  Reverses  Motion 

For  a  reverse  motion  it  only  requires  two  pulleys  run- 
ning in  opposite  directions  (see  Fig.  15).  Whenever  the 

nut  is  stopped  by  an  elastic  abutment  it  is  loosened  from 

one  pulley  and  spins  over  again.«t  the  other,  and  tlie  di- 
rection of  motion  is  reversed. 

Any  automatic  or  hand  device  that  will  bring  up  a 
sto])  to  arrest  the  motion   of  the  nut  will   reverse  the 
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ilircftioii  of  motion,  whiciicM'r  \\;\y  it  iiuiy  lie  (iirniiiir. 
Willi  close  adjustnii'nl  the  action  is  nearly  instantaneous, 

.sliil'tinii'  belts  are  the  smoothest  sort  of  a  device,  so  1'ar 
as  startinn;  <roes,  hut  operate  more  slowly  than  friction 

ihitches,  for  which  reason  friction  chitohes  for  reversino- 
liithes  have  been  adopted. 

For  stoppinj;  revolvinff  shafts  a  metal  straj)  around  a 

smooth-face  pnll(>y  or  drum,  Fi-;.  1(5,  is  very  effective, 
lis  in  a  measure  it  is  partly  self-actinji  or  accumulative. 
The  ])rinoiple  is  the  same  as  that  of  the  snubbing  post, 
where  two  or  three  turns  of  a  rope  around  a  post  enable 

one  man  at  the  end  of  tlie  rope  to  stop  a  ship  at  the  other 
end. 

In  certain  cases  clutches  or  liindinj;-  devices,  such  as 
coui)linjT.s,  Fig.  17,  are  made,  in   which  a  coil  of  square 

^m^=^^^ 18 

k_rL: 22 

PIOS.    18    TO    22.     BALI^    AND    ROLLER    BEARINGS 
Fipr.  IS — Geared  loUer  bearing.    Vig.  19 — .Shoit-roUer  thiust 

licaiinfi;.      Fis.   20 — Khort-roUer  journal  bearing:.      Figrs,   21.   and 
22 — BaU   thrust   where   each   baU   theoretically   roUs   as   a    true 
rune, 

wire  acts  in  a  manner  conijiai'able  to  the  rope  around  a 
]iosi.  It  is  a  very  effective  device  where  the  coil  is  of 
itself  stronfj  enough  to  do  the  work.  This  device  slips 
when  reversed. 

While  friction  is  u.sefid — in  fact,  indispensable — in 

mechanics,  the  places  where  it  is  undesii-able  are  far  more 
numerous.  The  various  devices  emjiloyed  to  avoid  or 

overcome  it  have  called  up  as  much  ingenuity  and  ex- 

perimenting as  any  other  one  thing — rollers,  balls  and 
rings  in  innumerable  variety  of  shajjcs,  and  lubricants 

from  plumbago  and  tar  to  spindle  oil  and  air,  with  thou- 
sands of  methods  of  feeding. 

ROLI.EI!    BEAltlXfiS 

Holler  bearings  are  of  two  classes — solid  and  elastic — ■ 
;iiid  of  various  kinds.  Solid  rollers  must  be  hard,  run 
ill  hardened  boxes  and  on  hardened  shafts  or  sleeves,  be 

iis  true  as  possible  and  the  rollers  all  of  the  .same  .size 

iiiid  par;illcl  :  the  diflicMilty  lies  in  kee|)ing  them  parallel. 

To  do  this,  various  ca-es  and  se|)araling  rollers  have 
been  devised.  They  do  well  when  new  and  fail  when 
worn.  Mechanically,  the  correct  method  would  be  a 

pinion  on  each  end  of  the  rollers  engaging  with  a  gear 
on  the  shaft  and  with  one  or  two  internal  gears  in  the 

box,  Fig.  18,  the  pinions  and  gears  all  having  pitch  lines 
of  the  same  diameter  as  the  contact  surfaces. 

Elastic  I'ollers  <an  be  slightly  com])ressed  and  hence 
forced  into  a  shidl  so  as  to  be  always  tight,  unless  the 

load  is  so  great  as  to  com])ress  the  loaded  rollers  still 
more  and  so  allow  the  unloaded  ones  to  be  loose.  If 

always  tight  in  the  ca.se,  there  should  be  no  chance  to 
skew,  unless  one  end  of  the  shaft  bearing  or  case  is 
larger  than  the  other  end;  but  the  necessity  of  perfect 
jiarallelisni  is  of  far  more  moment  than  would  at  first 

!i])pear.  If  one  end  of  the  journal  is  one  ten-thousandth 
of  an  inch  larger  than  the  other,  the  shaft  will  only  have 
to  make  100  turns  before  the  rollers  will  be  about  one 

thirty-second  of  an  inch  skewed,  unless  restrained  by  a 
cage. 

TiiKoiiv  .\xr>  Pi!  vcTirE 

One  of  the  many  things  that  arc  theoretically  wrong. 

but  said  tfl  work  well  in  pi-actice.  is  the  use  of  short 
rollers  in  the  place  of  balls  in  a  thrust  bearing.  Fig.  19. 

Very  short  rollers  are  u.sed  on  flat  surfaces  and  held  in 
a  cage  by  their  ends  to  keep  them  from  twisting  out  of 
a  radial  line.  They  ought  to  go  hard  and  wear  out,  as 
I  here  is  a  constant  sliding  action  at  each  end;  but  it  is 

said  they  do  not.  It  is  quite  possible  that  rollers  so  short 
that  they  would  be  held  parallel  by  their  ends  running 
in  a  cage.  Fig.  20,  would  do  for  journals  l)etter  than  long 

ones  or  balls.  Cages  could  be  made  by  the  Franklin  metal 

process  or  by  double  broaching,  at  rea.sonable  cost.  Such 
things  wear  out  faster  than  the  ordinary  journals,  and 

it  is  only  when  friction,  or  its  elimination,  is  of  the 
utmost  importance  that  these  mechanical  substitutes  for 

oil  lubricants  are  to  be  recommended.  Tlie  journal  fric- 
tion of  a  bicycle  on  a  level  smooth  road  consumes  a  large 

jiercentage  of  the  entire  woi-k,  and  the  difference  between 
oil  and  ball  lubrication  is  very  marked;  but  in  the  ca.se 
of  a  steam  hammer  the  usual  friction  is  a  matter  of  no 
moment. 

The  ])ra(ti(al  perfection  reached  in  the  manufacture 
of  balls  and  Itall  races,  the  quality  of  the  material  used 

and  the  great  degree  of  hardness  with  strength  obtained 

formed  one  of  the  great  achievements  in  mechanical  per- 
fection accomplished  during  the  la.st  years  of  the  nine- 
teenth century.  It  was  this  perfection  that  rendered 

the  ball  bearing  of  practical  use.  Balls  running  on  a 

ilat  surface  to  resist  end  tlirust,  or  on  and  in  truly  cylin- 
drical surfaces,  run  the  freest  from  friction,  but  will 

not  carry  so  heavy  a  load  as  if  run  in  a  concave  raceway. 
Whether  two,  three  or  four  bearing  points  are  liest 

depends  on  whether  the  balls  have  to  resist  end  thrust 
as  well  as  side  thrust.  One  form  of  thrust  hearing  where 

the  four-point  contact  is  used  and  .so  proportioned  that 

the  ball  i-olls  as  a  true  cone.  Figs.  21  and  23.  would  not 
do  at  all  were  it  possible  to  make  them  theoretically  cor- 

rect, as  then  the  halls  would  never  change  their  position 
and  the  wear  would  all  come  on  two  bands  of  only  a 

line  in  width.  Rut  such  ])erfection  is  not  obtainable  un- 
less by  accident,  and  this  form  of  ball  bearings  properlv 

applied — that  is,  where  the  service  is  not  too  seven; — 
answers  admirablv. 
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Foreccaaini? 
By  Entropy 

If  a  small  shop  is  successful,  it  is  a  pretty  safe  bet  that 
somewhere  in  the  plant  there  is  a  good  foreman.  He  may 

be  the  proprietor  himself,  or  he  may  be  the  man  who 
carries  the  title  of  foreman.  Whatever  his  title,  he  is  an 

all-around  good  judge  of  human  nature,  with  a  clear  head 
for  details  that  have  not  been  reduced  to  drawings  or 

writing,  and  he  has  something  of  a  financial  mind. 

Every  once  in  a  while  a  successful  small  shop  comes 

under  the  notice  of  some  big  concern,  and  the  manage- 
ment of  the  latter  decides  that  the  man  responsible  for 

the  success  of  that  little  shop  will  prove  a  valuable  acqui- 
sition to  its  big  plant,  and  lures  him  as  foreman.  Then 

the  story  begins. 

U.VDER  New  Condition.s 

Mr.  Foreman  finds  right  off  that  he  is  neither  allowed 

nor  expected  to  do  many  of  the  things  he  formerly  did. 
He  no  longer  knows  Just  how  much  cash  there  is  in  the 

bank.  To  be  .sure,  he  doesn't  have  to  worry  whether  the 
pay  roll  will  be  met  if  he  doesn't  get  that  last  machine 
on  the  cars  before  the  first  of  the  month,  and  he  doesn't 
have  to  order  all  his  castings  or  keep  an  eye  on  the  amount 
of  coal  on  hand  for  the  blacksmith  shop.  All  he  has  to 

do  is  to  keep  things  going  straight  in  one  particular  room. 
He  finds  that  materials  come  in  and  are  placed  beside 

each  workman's  machine  or  bench.  Each  man  is  handed 
drawings  and  tools  for  the  job  and  instructed  just  what 
speeds  to  use  and  how  often  to  grind  his  tools  and  whom 

to  take  them  to  if  they  dull.  Pretty  soon  lie  wonders 
what  he  has  left  to  do  and  what  he  was  hired  for  anyway. 

The  successful  small-shop  foreman  is  good  material  for 
a  large-shop  superintendent,  but  not  often  for  a  large-shop 
foreman.  As  a  shop  grows,  its  foremen  are  assisted  by 
being  relieved  of  the  many  things  that  take  up  their 

time.  The  foreman  himself  does  not  put  it  that  way. 
He  thinks  that  these  duties  are  taken  away  from  him, 

thereby  decreasing  his  authority.  There  is  no  place  in 
his  armor  quite  so  vulnerable  as  his  power  to  make  arbi- 

trary decisions.  The  old  story  of  the  Irish  foreman  who 

fired  a  man  or  two  every  morning  to  show  his  authority 
has  its  ])ara]lel  in  almost  every  sliop  even  today,  unless 
some  restriction  is  placed  on  the  power  of  foremen  to 
make  arbitrary  decisions. 

The  modern  problem  is  to  find  foremen  who  can  do  the 

things  that  modern  .system  has  left  in  the  hands  of  fore- 
men, not  to  be  all-around  executives. 

The  Modehx  Foueman  Is  a  Teacher 

What  is  left?  The  employment  department  has  taken 
over  the  hiring,  has  ]mt  restrictions  on  the  discharge,  and 
has  largely  taken  over  discipline,  except  that  of  the  minor 
variety.  Tlie  efficiency  department  has  taken  over  the 
planning  of  the  way  the  work  shall  be  done  and  routes 
it  tlifough  the  hands  of  one  man  or  machine  after  an- 

other. A  trucking  department  handles  all  the  materials 
and  finished  product.  As  a  result  of  all  these  things,  the 
foreman  finds  himself  left  with  just  one  big  job,  and  that 
is  to  teach.  The  best  the  employment  department  can  do 
is  to  give  him  men  of  a  moderate  degree  of  intelligence  for 
tlie  jobs  for  which  he  formerly  secured  experienced  men. 
He  must  teach  them  to  do  the  work  or  fall  down  on  the 

job.  Tell  him  he  is  a  teacher,  and  you  scare  him.  He  is 
no  professor,  and  he  is  glad  of  it.  Tell  him  that  you 
have  picked  liim  because  you  believe  that  he  can  make 
people  understand  what  he  wants  them  to  do,  and  he  is 
right  with  you.  That  is  all  there  is  to  good  teaching, 

but  he  doesn't  know  it. 

FUNDAME.N'TALS  OF  GOOI)  TEACHING 

The  fundamentals  of  good  teaching  are  to  know  what 

(>ne  is  trying  to  teach  and  to  know  how  the  other  fellow, 
who  is  being  taught,  looks  at  it.  Many  mechanics  can 

do  good  jobs  t]iem.«elves  as  long  as  everything  runs 
smoothly,  but  unless  they  know  the  reason  why  for  every 

move  they  make  do  not  pick  them  for  foremen.  The  fore- 
man who  has  analyzed  every  job  that  comes  to  him  and 

knows  why  the  efficiency  department  wants  two  operations 

performed  in  the  reverse  order  to  what  is  usual,  is  much 

more  likely  to  turn  out  a  large  day's  work  than  the  man 
who   .says,    "Well,    they    want   this    thing    done    in    this 
  fool  way,  so  I  guess  we  will  have  to  do  it  even  if  it 

does  take  twice  as  long."  This  second  man  is  one  that 
has  had  some  prerogative  taken  away,  or  thought  he  had. 
He  wants  to  show  the  concern  that  if  it  would  only  fire  the 

whole  efficiency  department  and  let  him  run  his  job  the 

way  he  used  to,  it  would  have  some  shop.  He  always  get> 

left,  for  progress  just  progresses,  it  never  backs  up.  If 
it  finds  efficiency  departments  are  no  good,  it  invenl> 
something  el.se.  It  never  goes  back  to  the  abandons  I 
scheme. 

Some  Things  a  Foreman  Must  Ma.ster 

To  know  how  to  do  a  job  implies  some  natural  or 

trained  common  sense  along  the  line  of  mechanical  prin- 
ciples. Parrot-like  ability  to  remember  isolated  facts  i> 

good  only  while  it  is  being  used  by  the  one  who  has  it.  It 

is  no  asset  to  the  man  who  would  show  others.  The  speci- 
fications so  far  might  include  graduates  of  technical 

schools,  but  they  do  not;  because  the  technical  graduat<- 
will  not  stay  on  a  job  long  enough  to  pay  for  breaking 
him  in.  He  is  looking  for  something  that  he  thinks  i> 

bigger,  and  he  hasn't  the  patience  to  master  the  detail- 
that  this  foreman  of  ours  nmst  master.  Then  our  fore- 

man must  have  an  additional  quality  that  is  not  so  com- 
mon as  it  should  be  in  college  men,  and  that  is  an  appre- 

ciation of  how  the  chap  feels  who  is  trying  to  bring  up  a 

family  on  even  present-day  wage.s,  with  the  cost  of  living 

jumping  every  few  minutes. 

Men  Available  for  the  Skilled  Jobs  Are  Not  All 
Yankees 

The  men  who  are  available  for  semi-skilled  jobs  are  not 
all  Yankees,  and  they  are  not  all  from  the  northern  races. 
In  fact,  they  are  largely  of  a  type  that  only  a  few  years 
ago  we  would  not  have  hired  for  anything  except  the  most 
imitative  work.  Their  vicwjwint  is  altogether  different 

from  that  of  the  northern  races.  They  have  not  the  same 

natural  initiative  or  ambition.  They  are  more  content  to 

let  well  enough  alone.  They  can  get  qutte  excited  over  a 

race,  but  it  must  be  a  short  da.sii,  no  six-day  nice  for 
them.  Just  so  this  new  foreman  must  understand  the 

type  of  man  that  he  nuL-jt  deal  with.  We  may  have  syni- 
])athy  for  him  and  wish  that  the  day  might  return  when 
we  can  get  the  kind  of  workmen  that  we  are  accustomed 
to,  but  in  the  meantime  wc  have  to  do  the  best  that  we 
can  with  what  is  available. 
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of  C^tl  Qeeirs 
Bv  William  Knight* 

SYNOFS/S — An  investigation  of  p.rperimental 
result.'i  and  authorilative,  siudies  on  the  design  and 
operation  of  catl-irun  gears.  The  ranse  of  noise  is 
discussed,  and  a  formula  for  reduction  of  tooth 
height  to  avoid  interference  is  given.  Charts  for 
safe  load  factors  are  presented,  diirahility  is  con- 

sidered, and  formulas  for  ihickness  of  tlie  side 
plates  and  heating  effect  of  rairhidr  gears  are  given. 

The  investigation  of  the  proper  sliape  of  gear  teetli  and 
the  allowahle  working  stresses  for  the  safe  and  noiseless 
operation  of  gears  of  different  materials  has  for  a  long 

c The  ratal  Safe  Load  on  The  Tooth  is 1 
obtained  by  multiplying  the  Value 
given  by  the  proper  Curve  at  the 
given  Pitch  Line  Speed,  by  the  Face 
and  the  Pitch  Diameter  in  Inches. 
For  poorly  fitting  Gears  and  no 
Reversing  Loads  use  fo,  Safe  Load 
%  of  Values  given  m  Curves. 
For  poorly  fitted  Gears  and  Reversing 
Loads  use }^  of  Values  given  in  Curves. 
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FIG.     1.      SAFE    NONREVERSING    LOADS    ON    BROWN    & 
SHARPE  14>^-DEG.   INVOLUTE  CAST-IRON  GEAR 

TEETH   PROPERLY    FITTED,    PER   INCH    OF 
FACE  AND  PER  INCH  OF  PITCH  DIAMETER 

Plotted  from  the  empirical  formula  given  by  G.  H.  Marx 
and  L.  E.  Cutter  (see  paper  presented  at  the  September,  1915, 
meeting  of  the  A.  S.  M.  E.),  loads  assumed  to  be  applied  on  one 
tooth  only  (arc  of  action  coefficient  in  Marx's  formula  a  =  1). 

time  been  the  object  of  laborious  efforts  of  engineers  and 
manufacturers. 

According  to  Willis,  the  involute  form  of  gear  tooth, 
which  is  the  most  commonly  used  nowadays,  was  first  sug- 

gested by  Euler. 
In  the  last  fifty  years  a  large  number  of  technical  papers 

have  been  written  on  the  subject  of  transmission  of  power 

by  gears,  and  the  American  Machinist  has  largely  con- 
tributed to  the  technical  literature  on  gearing. 

The  most  important  articles  published  in  the  American 
Machinist  on  this  subject  are:  1901,  Vol.  24,  page  1140, 
the  proportions  and  strength  of  spur  gear  teeth  adopted  by 

the  Joseph  Adamson  Co.;  1902,  Vol.  25,  page  145,  "The 
Strength  of  Shrouded  Teeth,"  by  Wilfred  Lewis;  1903, 
Vol.  2(5,  page  257,  a  comparative  study  on  the  resistance 
to  crushing  of  curved  surfaces  of  different  radii  in  contact, 
by  TI.  T).  Williams;  1905,  Vol.  28,  page  220,  Cheddie  gives 
his  ideas  as  to  relative  loads  on  cast  iron,  gun  metal,  cast 
steel  and  forged  steel;  1908,  Vol.  31,  pages  95  and  115 

•Crocker-Wheeler  Co.,   Engineering  Department. 

(parts  I-II),  C.  H.  Logue  on  the  effect  of  wear  in  the 
calculation  of  gear  teeth;  1914,  Vol.  40,  page  182,  T.  V. 
Converse  advocates  increasing  the  angle  of  obliquity. 

The  most  recent  publications  on  spur  gearing  are:  1915, 
a  paper  on  strength  of  gear  teeth  by  G.  II.  Marx  and 

L.  E.  Cutter-,  presented  at  the  September  meeting  of  the 
American  Society  of  Mechanical  Engineers,  1916,  and  a 
paper  on  spur  gearing  by  D.  Adamson,  presented  at  the 
May  meeting  of  the  British  Institution  of  Mechanical 

Engineers. 
The  object  of  the  present  paper  is  to  review  the  results 

of  the  most  recent  investigations  on  the  causes  of  noisy 
operation  of  gears,  causes  of  failure,  factors  of  safety,  safe 
loads  and  proper  speeds  to  be  adopted  in  designing  a  gear 

drive,  and  to  give  a  graphical  representation  of  Mark's 
empirical  formulas  which,  it  is  hoped,  will  allow  a  compre- 

hensive idea  to  be  obtained  of  the  relative  value  of  the 

safe  load  on  gears  and  pinions  for  different  pitch  velocities 
and  for  different  number  of  teeth. 

Causks  of  Noise  in  Gears 

The  noise  of  gear  drives  is  caused  by  the  vibrations  of 
the  material,  produce(J  either  by  a  variable  compression 
(owing  to  the  load  being  taken  up  by  more  teeth  at  some 
periods  than  at  others),  by  concussion  when  a  tooth 
becomes  disengaged  before  the  next  one  takes  the  load 
owing  to  a  too  small  number  of  teeth  in  the  pinion  or  to 
inaccuracy  in  cutting  the  teeth),  or  by  a  bad  alignment  of 
the  shafts  that  allows  jamming  action  between  gear  and 
pinion  with  a  resulting  grinding  noise.  To  prevent 

troubles  a  bearing  pressure  sufficiently  low  should  be  al- 
lowed on  the  bearings,  and  the  bearings  should  be  located 

as  close  to  the  gears  as  possible. 

Another  common  cause  6t  noisy  gear  drives  is  to  be 

found  in  the  "interference"  between  teeth  when  a  pinion 
with  too  few  teeth  is  used.  If  the  14i/^-deg.  Brown  & 
Sbarpe  angle  of  obliquity  is  used  with  an  addendum  equal 
to  25  per  cent,  of  the  pitch  and  a  dedendLiin  of  32  per 
rent,  of  the  pitch  (propor+ions  used  by  Daniel  Adamson 
for  spur  wheels  on  cranes),  a  12-tooth  pinion  and  rack 

would  produce  "interference"  if  a  straight-sided  rack- 
tooth  is  used ;  and  to  avoid  it  an  angle  of  221/2  deg.  should 
be  employed.  If  the  minimum  number  of  teeth  in  the 

pinion  is  14,  the  20-deg.  angle  of  obliquity  will  be  suffi- 
cient to  prevent  interference. 

Interference  is  prevented  by  using,  for  a  given  reduc- 
tion, the  proper  diameters  of  pinion  and  gear.  The  usual 

jiroblem  met  with  will  be :  Given  the  reduction,  to  find  the 
most  suitable  number  of  teeth  for  the  larger  gear.  An 

exceedingly  good  solution  of  this  problem  is  offered  by  E. 
/\.  Vessey  and  J.  A.  Seager  in  Machinenj  of  Xovember, 
1911.  Applying  the  method  described  by  them  and 
solving  the  formulas  given.  Table  1  was  derived. 

Having  found  from  the  table  the  minimum  number  of 
teeth  to  be  used  in  the  larger  gear,  and  dividing  that 
number  by  the  reduction,  the  corresponding  number  of 
teeth  in  the  pinion  can  be  found. 

It  will  be  seen  from  Table  1  that  by  increasing  the 

pressure  angle  from  14^/^  deg.  to  20  deg.,  the  minimum 
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luinilier  of  teeth  in  the  birger  gear  tliat  would  secure  tlio 
best  results  for  avoidinji  iiitorferoiice  and  the  consequent 

noise  and  wear  of  the  teeth,  can  l)e  fjreatly  reduced;  Imt 

an  ol)jectional)le  feature  of  this  inetiiod  is  that  l)ein<;  1  tV^ 
des. — the  stiuiihird   au'de   wnerallv    used — interclianjjea- 

TABLE    1 .SMALLEST  NUMB 
GIVEN  REDITTIO 

PrPBSurr 
(Jear .AnElr,  DeKroet. 

Kpduction              I4J                20 

1.0 20                 12 
1.5 35                20 
2.0 50                28 
2.5 65                36 
3  0 80                44 
3.5 95                52 
4.0 110                60 
4  5 125                68 

ProsBurp 

Gp.ir .\n«tp.  Dpjtrpps 
Hiuction 14!                 20 
5  0 140                 76 
5.5 155                  84 
6.0 170                  92 
6.5 185                100 

7.0 
200                108 

7.5 
215                116 

8.0 230                124 

hiiity  would  be  sacriticed;  and  besides,  because  of  the 

increa.sed  angle  the  "back-lash"  Would  increase. 
It  is  also  evident  from  Table  1  that  hy  adopting  the 

1-ti/^-deg.  pressure  angle,  in  many  eases,  the  number  of 
teeth  in  the  larger  gear  would  he  so  great  that  it  would 

become  necessary  to  use  a  tine  jiitcli ;  and  in  order  to 
secure  the  requisite  strength  in  the  teeth  a  large  face 
would  have  to  be  adopted,  requiring  great  accuracy  in 
cutting  find  a  careful  meshing  of  gear  and  ])inioii  in  order 
to  prevent  the  load  fnmi  heing  thrown  on  one  corner  of  the 
teeth,  which  being  of  a  fine  pitch  could  easily  he  broken. 

It  is  suggested  by  Yessey  and  Seager  that  when  a  gear 

of  a  diametral  ]iitch  P  having  a  number  of  teeth  T  dilTer- 
tnt  from  the  number  A  of  teetii  obtained  from  the  table  is 

to  he  used,  to  avoid  "interference"  the  overall  diameter  of 
the  gear  should  he  reduced  hy  an  amount 

V—  T 

A  =  2  X-j,-^.     inchex  (1) 

Tn  this  way,  by  reducing  the  height  of  the  tooth,  the 
digging  of  the  gear  teeth  into  the  ]iinion  teeth  will  he 

prevented.  This  digging  weakens  the  teeth  and  is  invari- 
ably accompanied  hy  noise. 

l)y  reducing  the  addendum,  only  that  ])()rtioii  of  the 

tooth  that  wears  uniformly  is  retained  in  use.  thus  jireserv- 
ing  the  original  shajie  as  long  as  possible. 

The  reduction  of  the  addendum  has  been  successfully 

carried  out  for  years  by  E.  A.  Vessey  and  J.  A.  Seager, 
and  has  been  proved  to  be  desirable  by  the  investigations 
of  0.  Lasche,  of  Berlin,  published  in  1899  (Zeitsclirift  des 
Veremes  dcuiKclier  Jngenieiire,  \o\.  43,  page  1417).  Mr. 

La.sche's  article  is  a  valuable  contribution  to  the  literature 
on  the  subject,  but  unfortunately,  as  far  as  T  know,  has 
never  been  translated  into  Phiglish. 

From  what  has  been  said,  we  may  conclude  that  a  means 

of  greatly  improving  a  noisy  gear  drive  (always  objection- 
iible  from  the  ]K)int  of  vi<'W  of  the  comfort  and  the  dura- 
ifility  of  the  gear  teeth)  is  to  reduce  the  standard  outside 
diameter  of  the  larger  gear  the  amount  given  before. 

SrifKXGTII  01'  (!k.\I(  THK'lIf 

The  strength  of  a  gear  depends  on  its  accurate  design 
and  construction  and  on  the  proper  choice  of  material  for 

a  given  service. 
Irregularities  in  j)itch.  as  has  Ijeen  proved  by  La.sche.  at 

high  s|>ceds  will  give  rise  to  some  very  severe  ,stres,«es  in 

the  teeth,  owing  to  the  variation  of  angular  velocity  «f  the 
driven  wheel  (assuming  that  the  velocity  of  the  driving 
wheel  remains  constant)  when  the  contact  between  teeth 

does  not  take  place  at  the  right  jwiiit.  In  this  case  for 

a  length  of  time  /  during  the  arc  of  approach  the  |)oint 
of  the  tooth  of  the  driven  wheel  will  have  to  slide  on  th<' 

iooth  ()!'  the  driving  wheel  until  it  reaches  the  point  ot 
theoretical  beginning  of  contact  (near  the  pitch  line  of  tli< 

driving  wheel),  when  sliding  cea.ses  and  rolling  I)ogins. 
\t  this  ])oint  the  velocities  of  both  wheels  are  equal,  but 
before  this  jioint  is  reached  the  driven  wheel  must  be 

retarded  from  the  velocity  that  it  had  at  the  actual  begin- 

ning of  contact.  If  we  call  r  the  difference  of  ])itch-linc 
velocity  of  the  driven  wheel  at  the  beginning,  and  at  the 

(  nd  of  time  /,  and  if  we  call  MK-  the  mass  moment  of 
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FIG.    2.     SAFE    N'O.NREVBRSING    LOADS    ON    FELLOWS    20- 
DEG.  INVOLt'TE  C.\.ST-IRON  GEAR  TEETH  PROP- 

ERLY FITTED.   PER   IXCH   OF  FACE  AND  PER 
l.VCH    OF   PITCH    DIAMETER 

Plotted  (roni  the  empirical  formula  Biven  by  G.  H.  Maix 
and  L.  E.  Cutter  (see  paper  presentod  at  the  September.  Hiiri. 
meeting-  of  the  A.  S.  M.  E. ),  -loads  assumetl  to  be  applie<l  on 
one  tooth  only  (arc  of  action  coefficient  in  Marx's  formula: a  =   1). 

inertia  of  the  driven  wheel  and  II  the  radius  at  the  ]>iti-b 
line,  the  accelerating  )>ressiire  on  the  teeth  is: 

111  the  above  formula  c  could  be  expressed  as  a  function  of 

the  ])itch-linp  velocitv  T  of  the  two  wheels,  or: 
V  =  A  y 

where  .1  is  a  constant  varying  almost  directly  as  the  per 

cent,  variation  of  the  pitch  due  to  inaccuracy  in  cutting 

ihe  t(>eth.  The  time  I  varies  inversely  as  Y  and  can  be 

expressed : 

P  = 

/  = 

B 

Y 

where  K  is  another  constant.    Substituting  r  and  \  in  ('i) we  obtain  : 

„      MK"-   A 
R^     iR 

v% 

(3) 

showing  that  the  ac<-elerating  pressure  on  the  teeth  varies 
directly  as  the  square  of  the  pitch-line  velcKMty. 

Tn  MU  example  given  by  Lasche  of  a  ;?.')-tooth  pinion 
meshing  with  a  13G-tooth  gear,  pitch  1  in.  (aiiprox.). 

pitch  diameters  16^  and  64i/i  in.  re.«i)ectively,  error  in 

])itch  O.O'J  in.  power  transmitted  by  pinion  7.5  lip.  at  oTii 
r. p.m.,  we  have  that  the  torque  transmitted  is  only  1.000 
II).  at  the  pitch  line,  and  the  accelerating  ))re.«sure  due  to 

0.02  in.  error  in  pit<^-h.  at  tlie  pitch-line  velocity  of  41  ft. 
per  sec,  is  2S,000  lb.,  or  28  times  the  ]ire.ssure  neces.s)iry 
to  transmit  the  power. 



December  14,  191G A  M  E  H  I  C  A  N     M  A  C  11  I  N  1  8  T 1031 

I 

This  wiil  explain  the  reason  wliy  extreme  accuracy  is 
ro(iuired  in  properly  cutting,  assembling  and  lubricating 

gears  operating  at  high  speed,  the  necessity  of  using  high- 
grade  steel  and  large  factors  of  safety  for  transmitting  a 
given  torque  and  the  desiraijility  of  having,  whenever  it 
is  possible,  a  length  of  shaft  or  a  flexible  coupling  which 
will  allow  some  slight  variation  of  angular  velocity  of  a 
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FIG.   3.  COMPARISON  OF  TOOTH  STRESS  IN  14%-DEG.   IN- 
VOLUTE CAST-IRON  GEARS,  FACTOR  OF  SAFETY  EQUALS 

4— ACCORDING   TO   DIFFERENT    AUTHORITIES 

large  gear  without  imposing  excessive  loads  on  the  teeth 
owing  to  unavoidable  errors  in  gear  cutting. 

Table  2  gives  the  allowable  inaccuracy  expressed  in  per 
cent,  of  the  circular  pitch  for  corresponding  velocity  of 
TABLE  2.     RATIO    OF    ALLOWABLE    INACCURACY    TO    VELOCITY 

Vclofity  at  pitcli     100 
lin..  ft.  per  min.  or  less     200     300     600     900    1,200  1.500    1,800    2.100    2,400 

Inaccuracy  in  per 
cent,  of  circular 

pitch         5        176  0  96  0  34  0   185  0   12  0  09-0  055  0  052  0  042 

■  the  pitch  circle  in  feet  per  minute,  as  given  by  D.  Adam- 
son  in  a  paper  on  spur  gearing  pre.sented  at  the  May,  1916, 
meeting  of  the  Institution  of  Mechanical  p]ngineers, 
London. 

Figs.  1  and  2  give  the  safe  nonreversing  loads  respec- 
tively on  properly  fitted  Brown  &  Sharpe  l-ti^-deg.  and 

Fellows  20-deg.  involute  cast-iron  gear  teeth  per  inch  of 
pitch  diameter  and  per  inch  of  face.  The  values  plotted 
in  these  two  diagrams  were  calculated  from  the  empirical 
formulas  derived  from  the  experiments  of  G.  H.  Marx 
and  L.  E.  Cutter  (see  paper  presented  at  the  September, 
1915,  meeting  of  the  A.  S.  M.  E.),  and  are  based  on  the 
assumption  that  only  one  couple  of  teeth  bears  the  load 
to  be  transmitted  (arc  of  action  coefficient  a  in  Marx 

paper  taken  ̂   1 ) .  This  has  been  done  becau.se,  while  a 
larger  arc  of  contact  is  desirable  and  is  probably  obtained 
with  new  gears  properly  cut  and  carefully  assembled  (as 

was  the  case  with  those  tested  by  Marx  and  f 'utter),  wear 
will  take  place  after  running  for  a  certain  time  under 
severe  conditions,  and  the  load  will  be  borne  by  only  one 
(fouple  of  teeth  at  the  place  where  less  wear  is  likely  to 
occur  (near  the  pitch  line).  This  is  the  scheme  followed 
by  E.  H.  Walker  (18G8)  and  Wilfred  Lewis  (189;?).  whose 
works  on  the  analysis  of  .stress  in  gear  teeth  have  been 
considered  for  years  as  the  standard  works  of  reference  on 

this  suljject.  (See  also  discussion  of  Marx  and  ('titter's 
paper  on  the  influence  of  the  arc  of  contact  coefficient.) 

For  poorly  fitted  gear  teeth  and  no  reversing  loads  use 
two-thirds  the  values  given  in  Figs.  1  and  2,  and  for  poorly 
fitted  gears  and  reversing  loads,  use  one-half  the  values 
given. 

To  obtain  the  total  safe  load  at  the  ])itch  line  multiply 
the  load  obtained  from  the  proper  curve  in  Figs.  1  and  2 
by  the  gear   (or  pinion)    face  in  inches  and  the  pitch 

iliameter  in  inches.  The  product  will  rejiresent  the  total 
safe  load  in  pounds  (factor  of  safety  =  4)  on  one  tooth, 
at  the  pitch  line. 

Fig.  3  is  a  comparison  of  the  stress  in  pounds  per 
square  inch  in  Brown  &  Sharpe  14i/^-deg.  involute  cast- 
iron  gear  teeth  for  the  safe  load  on  the  tooth  as  given  by 
Lewis  and  Walker,  and  those  given  by  Marx  and  plotted  in 
Fig.  1. 

The  safe  stresses  as  given  by  Lewis  are  based  on  the 
ultimate  strength  of  cast  iron  in  pure  tension  of  24,000  lb. 
per  sq.in.,  using  at  different  speeds  the  corresponding 
factors  of  safety  as  given  by  E.  R.  Walker.  The  stresses 

obtained  by  using  Professor  Marx's  safe  loads  at  different 
speeds  are  based  on  a  modulus  of  rupture  of  cast  iron  for 
transverse  stress  (or  ultimate  unit  .stress  in  outer  fiber  due 
to  bending)  of  36,000  lb.  per  sq.in.  with  a  factor  of  safety 
of  4.  Since  the  teeth  of  a  gear  finally  fail  in  bending  and 
not  in  tension,  this  seems  to  be  the  most  consistent  way  of 
analyzing  stresses  in  cast-iron  gear  teeth. 

If  we  compare  the  severe  stresses  produced  at  high  speed 
by  inaccuracy  in  cutting  gear  teeth  (28  times  the  stress 

l)roduced  by  the  transmitted  torque,  as  given  in  Lasche's 
paper,  for  0.02  in.  error  in  pitch  and  41  ft.  per  see.  pitch- 
line  speed)  with  the  allowable  stresses  given  by  Professor 
Marx  for  transmitting  a  given  torque,   we  see  that   no 

TABLE  3.  VALUES  OF  FACTOR  K 

Total  Life 
in  Millions 

of  Revolutions 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

12 
14 
16 
18 
20 
30 
40 

50 

60 
100 
120 
150 
200 
250 
300 
400 
500 

17,000 Lb.  per 

Sq.In. 

1,350 
1,292 
1,238 
1,180 

1,138 1,094 
1,051 
1,023 
997 
968 
940 
883 
840 
797 
769 
740 

612 
526 
413 
342 
297 
257 
228 
185 
142 
128 
101 
84 

14,000 
Lb.  per 

Sq.in. 

1,120 
1,080 
1,040 1,010 968 
940 

910 
883 
868 
840 
926 

782 
740 
712 
685 
655 
555 
484 
384 
327 
284 
242 

212 
171 
142 
123 
98 

81 

11,400 8.500 5,700 

Lb-  per 

Sq.fn. 

Lb.  per 

Sq.fn. 

Lb.  per 

Sq.fn. 
898 605 

455 

870 655 442 
840 640 

442 

812 626 428 

798 

612 

428 

785 

598 413 

770 

598 413 

742 584 413 
726 570 399 
713 555 399 
698 555 384 
670 

526 

384 

640 

512 

370 

612 

498 

356 
598 484 356 

570 

470 342 
485 442 314 
428 370 285 
356 299 

242 

299 270 214 
256 

226 

200 
226 212 171 
200 185 

157 

157 

142 128 

137 127 

111 
120 109 100 
94 88 80 
81 

74 

69 

2,850 
Lb.  per 

Sq.in, 
228 
228 
214 

214 

214 
214 
214 
214 
214 
214 
214 
200 
200 
200 

200 

200 
185 

172 
157 
142 

134 

123 

111 

97 
86 

77 

64 

56 

matter  how  small  these  are  taken,  if  the  inaccuracy  in 
cutting  the  teeth  is  not  reduced  to  the  very  low  figures 
given  ill  Table  3,  breakage  is  liable  to  occur. 

The  Durability  of  Gears 

.\s  Mr.  Adamson  points  out  in  his  ])aper,  proper  consid- 

eration has  not  as  j'et  been  given  by  designers  to  the  dura- 
bility of  the  gear  teeth  subject  to  alternating  stresses, 

which  in  the  long  run  will  greatly  reduce  the  ultimate 
strength  of  the  material  if  the  working  stress  (owing  to 
the  transmitted  load  or  to  the  error  in  pitch)  is  too  high. 

Dr.  Otto  Schaefer  {Dingler's  Poh/fechnisrhes  Journal. 
1910)  gives  a  table,  reduced  to  English  units  by  Mr. 
Adamson,  showing  the  variation  in  loading  according  to 

the  numlier  of  revolutions.  Table  3  gives  Dr.  Schaefer's 
values  for  K  (a  variable  dependent  upon  the.  material 
used)  with  particular  reference  to  hoisting  machinery,  in 
the  formula: 

.       W  =  PFK 
where : 

W  =  Safe  working  load  in  pounds ; 
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r  =  Circiilnr  pitch  in  inches; 
F  =   Width  of  face  in  inches. 

Dr.  Schaet'cr  sugjjests  maximnm  stres.ses  of  17,000  and 

14,000  Ih.  per  sq.in.  for  forged  steel  and  steel  castings 

respectively,  and  .".jToo  Hi.  per  sq.in.  for  cast  iron. 

Rawhtdk  Pinions 

Rawhide  is  a  material  that  is  utterly  uninechanical,  and 

pinions  made  of  tiiis  material  must  de])eiid  ahsolutely  on 

lateral  su])ports  to  carry  the  load.  If  the  side  plates  of  a 

i)uilt-up  rawhide  pinion  are  not  stifl'  enough  to  provide  a 
sufficient  axial  impression,  the  teeth  will  hend  over,  the 

drive  will  i)ecome  noisy  and  the  pinion  will  finally  be 
destroyed. 

Wilfred  L.  Spence,  in  The  Mechanical  Fiirjiiieer.  .Inly 

i;i,  1!)07,  gives  an  empirical  formula  that  he  has  used  suc- 

cessfully for  years  for  specifying  the  thickness  of  side 

plates  /  in  inches  and  has  checked  with  a  number  of 

pinions  giving  good  service: 

where : 

P=  Circular  jiitch  in  inches; 
D  =  Pitch  diameter  of  pinion  in  inches. 

Mr.  Spence's  practice  in  respect  to  the  smallness  of  wear 

has  been  to  load  the  pinion  as  if  it  were  of  ea.st  iron. 

A.  Shein,  in  the  deneraJ  FAecfric  Reriew  of  April,  V^V^, 

])age  276,  points  out  that  the  face  of  a  rawiiide  pinion  is 

not  determined  by  its  strength  only,  but  that  the  heating 

of  it  also  has  a  decided  influence  in  its  choice. 

TABLE  4  VALUES  OF  FACTOR  C  FOR  HEATING  OF  RAWHIDE 

PINIONS- 
Diametral  pitch.         1  11  2  2;  3  35  4 
Values  of  •'C"...      1,600        1,400        1,200        1,000  900  800  600 

Table  4  gives  the  maximum  allowal)lo  values  of  the 

heating  coefficient  C  for  rawhide  pinions  in  the  formula: 

WV 

aftei'  llie  sine  bar  has  been  hardened  and  ground,  bush 

the  holes  and  bore  them  out,  using  the  button  system  of 

getting  the  correct  center  distance.  Others  leave  enough 

for  grinding,  and  grind  them  out — a  very  slow  way.  The 

mo.st  simple  method  is  to  lay  out  the  center  distance  as 

accurately  as  possible,  with  dividers:  drill  and  ream  the 

holes:  then,  after  the  bar  is  hardened,  grind  on  the  two 

sides.  Make  the  studs  with  a  shoulder,  the  small  end  to 

fit  the  holes.  One  stud  can  be  concentric,  and  the  other 

must  be  eccentric.  Drive  in  the  concentric  stud  first, 

and  the  other  tight  enough,  but  so  that  it  can  be  turned. 

Turn  the  eccentric  stud  until  the  exact  center  distance 

is  obtained  by  measuring  over  the  outside,  allowing  for  the 

diameters,  and  drive  it  in  to  the  shoulder.  The  small 

ends  of  the  studs  that  enter  the  holes  should  Ikj  made 

large  in  the  center  or  crowned  a  little,  in  case  the  bar  has 

sprung  and  left  the  holes  out  of  .square  with  the  sides, 
the  crown  allowing  the  studs  to  go  in  square  against  the 
shoulder. 

Then  set  uj)  on  the  surface  grinder,  indicating  from  the 

studs;  grind  one  edge,  turn  the  work  over  and  grind  tlie 
other  edge.    This  will  give  an  accurate  and  quickly  made 

C  = 

FN'' 

where : 

ir  =  Total    load    on    tlie    tooth    at    pitch    diameter 

pounds ; 
V  =  Velocity  in  feet  per  minute  at  ]iitch  diameter; 
V  =  Xnmi)er  of  teeth  in  i)inion; 
F  =  Width  of  face  in  inches. 

Livingstone,  in  the  Eleclririaii  of  March.  1909,  page 
892,  (fives  an  average  of  fifty  exam])les  of  rawhide  pinions 

"in  service  and  giving  satisfaction."  working  at  a  pressure 
of  Ho  lb.  per  in.  of  face. 
A  satisfactory  operation  of  rawhide  pinions  with 

milled  cast-iron  wheels  is  reported  by  Lasche  at  2,400  ft. 

per  mill,  and  a  load  of  112  lb.  per  in.  of  face. 
m 

Acctiara^ep  Sissaply  Made  SSime  Bar 

By  Fred  H'enke 

Since  so  many  tools,  gages  and  fixtures  have  teen  made 

in  the  last  year,  a  thing  that  has  confronted  the  tool  maker 
is  how  to  get  some  of  the  angles  given  on  the  drawing. 
This  problem  has  made  the  sine  bar  become  more  popular 
and  brought  it  before  many  tool  makers  who  never  saw 
or  heard  of  it  before.  Although  made  in  different  lengths, 

the  Ti-in.  size  is  most  commonly  used. 
There  are  different  ways  of  locating  the  studs  accu- 

rately.    Scmie  tool  makers  drill  and  ream  the  holes  and. 

sine  bar. 
5? 

Care  of  th^e  MiaEer  Tatofie 

By  Herbert  M.  Darling 

If  high-class  tool  work  is  to  be  done  on  a  miller,  it  is 

ini])erative  that  the  surface  of  the  table  be  as  nearly 

]ierfect  as  ])ossible.  Yet  we  often  see  millers  with  their 

tables  "pock-marked"'  from  end  to  end,  and  all  through 
tarelessness. 

One  of  the  commonest  ways  of  marring  a  table  is  by 

bolting  down  vises,  or  index  heads,  without  making  suit 

that  their  under  surface  is  absolutely  clean,  ilost  man- 
ufacturers make  their  tables  of  a  hard  grade  of  iron,  but 

when  a  vise  is  tightened  down  with  a  chip  beneath  it.  it 

will  surely  mar  the  table.  Another  source  of  trouble  is  in 
the  use  of  rough  blocking.  When  clamping  work  down 

with  bolts  and  straps,  it  is  well  to  be  careful  about  the 

blocking  used  under  the  outer  end  of  the  .straps.  It  is 

l)est  to  use  blocking  that  is  .smoothly  finished  on  the  l)ot- 
tom.  I  know  of  one  shop  that  keeps  a  jilentiful  sujiidy 

of  hardwood  blocking  in  the  toolroom,  and  the  tables  of 
its  nnllers  certainly  show  the  good  effects  of  it. 

Cleaning  up  a  miller  after  working  steel,  with  its  ac- 
companying mess  of  chips  and  oil.  is  a  dirty  job  and  one 

that,  unfortunately,  is  shirked  by  some  tool  iMaker>. 

While  milling  few  of  these  mechanics  seem  to  look  for- 
ward or  do  anything  to  make  the  cleaning  job  easier.  In 

a  shop  where  wiping  rags  are  provided,  it  is  an  easy  mat- 
ter to  spread  a  cloth  on  the  miller  table  on  either  side  of 

a  vise,  or  between  the  index  head  or  the  foot  .stock.  1 

this  is  done,  it  is  an  easy  matter  to  clean  up.  for  the  chips 

are  all  on  the  cloth  instead  of  being  in  the  T-slots  and 
table  end  pockets  or  plugging  up  the  oil  drains.  One 

tool  maker  of  my  acquaintance  keeps  three  pieces  of  lA-in. 
board  handy.  One  is  used  to  cover  the  table  between 
index  centers,  while  the  other  two  are  cut  out  to  fit  on 

either  side  of  the  miller  vi.se.  These  boards  not  only  pro- 
tect the  table,  hut  catch  mo.«t  of  the  chips,  making  the 

deaii-up  easier.  This  man's  miller  has  l)een  in  use  over 
three  years,  and  the  table  is  still  in  perfect  condition  and 
without  a  blemish. 
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©pes»si.tlio!ms  oim  ̂ Ihe  B©lS=°3I 

::iYNOFSIlS — A  continuation^  of  the  detailed  de- 

xrripfion  of  manufactin-imj  operations  on  tlie  bolt. 

OPERATIONS  16  AND  19  Va.  TURNING  BEVEL.  FRONT  END 
Transformation — Fig.  613.  Macliine  Used — Pratt  &  Wiiit- 

ne.v  No.  2  Liincoln  type  niiiler,  sanie  as  turning  body,  Fi^.  603. 
Number  of  Operators  per  Macliine — One.  Worlt-Holdint?  De- 

vices— On  centers.  Fig.  614.  Tool-Holdiny  Devices — In  holder 
on  carriage  of  machine.  Cutting  Tools — I'lain  turning  tools, 
similar  to  Pig.  606.  Number  of  Cuts — One.  Cut  Data — 70 
r.p.m.;  %-in.  feed.  Coolant — Cutting  oil,  '/4-in.  stream. 
Average  Life  of  Tool  Between  Grindings — 3,5U0  pieces.  Gages 
— Fig.  61.'>;  A,  diameter  of  extractor  collar;  B.  distance;  C, 
location  of  bevel  from  end;  the  arm  is  hinged  and  brought 
down  on  the  bolt  after  it  is  slipped  on  the  stud.  Production— 
25  per  hr. 

OPERATION  9.  TURNING  BODY  TO  FINISH 
Transformation — Same  as  Fig.  602.  Machine  Used — Pratt  & 

Whitney  No.  2  Lincoln  miller,  same  as  Fig.  603.  .\umber  of 
.Machines  per  Operator — Two.  Work-Holding  Devices — Held 
on  centers,  same  as  P'ig.  604.  Tool-Holding  Devices — Held  in 
holder  on  carriage  of  machine.  Cutting  Tools — Form  cutter, 
i'Mg.  616.  Number  of  Cut.s — One.  Cut  Data — Speed,  70  r.p.m.; 
%-in.  feed.  Coolant — Cutting  oil,  Ave  %-in.  streams.  Average 
Ijife  of  Tool  Detween  Grindings — 250  pieces.  Gages — See  Fig. 
607.     Production — 20  per  hr.  per  machine. 

OPERATION  11.    BURRING  REAR  END  OF_WELL  HOLE 
Number    of    Operators — One.       Description     of    Operation — 

Filing  burrs  thrown  up  by  turning  operation.     Apparatus  and 
Eiiuipment  Used — File.     Production — 400  per  hr 

OPERATION  12.  MILLING  BODY,  UNDER  SIDE  AND  TOP 
OF  HANDLE  AND  EXTRACTING  CAM  COLLAR 

Transformation — Fig.  617.  Machine  Used — I'ratt  &  Whit- 
ney No.  2  Lincoln  miller.  Number  of  Machines  per  Operator — • 

One.  Work-Holding  Devices — Held  on  forms  by  finger  A  and 
clamped  at  ends  by  cams  B,  Fig.  618:  one  bolt  is  held  in  each 
position,  so  ojiposite  sides  of  two  bolts  arc  milled  at  one  set- 

ting.    Tool-Holding  Devices — Standard  arbor.     Cutting  Tools — 

♦Copyright,  1916,  Hill  Publishing  Co. 

Formed  milling  cutters,  Fig.  619.  Number  of  Cuts — One.  Cut 
Data — Speed,  50  r.p.m.;  %-ln.  feed.  Coolant — Cutting  oil.  two 
%-in.  streams.  .Average  Life  of  Tool  Between  firindings — 
2,000  iiieces.  (Sages — PMg.  620;  A,  under  side  and  top  of  han- 

dle; B,  dlami^ter  of  collar;  C,  radius  of  corner  top  of  han- 
dle; D,  thickness  of  handle.  Production — 25  per  hr.  Note — 

Under  side  of  handle  becomes  the  working  point  in  future 
operations. 

Trigger  Scren  ,  ̂     ̂      , -'■'  STEEL  (Harden) 

FI&  615  A STCEL  (Harden) OPERATION   I6ai9j      riG  61 6 B 
FIG  6I5C 

^"^    40  Teeth,  straight, LH. 

flG.619 
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Thf  liolt  of  the  Springfield  rifle,  in  common  with  that 
of  almost  all  otlier  military  ritles  in  use  today,  performs 

many  and  varied  functions.  All  desijjners  seem  to  lia\e 

centered  on  this  type  of  action  as  against  the  rolling 
breech  block  and  other  mechanism  for  getting  the  cart- 

ridge in  and  out  of  the  firing  chamber  of  the  barrel. 
The  withdrawal  of  the  bolt  extracts  the  cartridge  case 

from  the  chamber  and  carries  it  back  until  it  is  forced 

out  by  the  ejector  in  the  side  of  the  receiver.     Tiie  new 

cjiamijcr  of  the  rifle  is  about  51,000  lb.  per  sq.in.,  we 
can  see  the  necessity  for  using  steel  of  high  grade  and 
for  accurate  machining  of  parts  that  withstand  this 
shock. 

The  machining  operations  are,  for  the  most  part,  per- 
formed in  pairs,  as  will  be  seen.  In  such  cases  it  will 

usually  be  found  that  operations  are  conil)ined  by  having 
the  top  of  one  bolt  milled  in  one  part  of  the  fixture  and 
the  bottom  of  another  bolt  milled  in  the  other  pair  of 

71 

■>f  085"\<  (Man/en) 

STCeL( Harden)  FlO.ftM^  B 

-^.^nuip "jQ  Machine  locA^ 

Screws 

V.-^ „  (JOSxKk-  /"«<-;-  2.375-   >1 

  4.25".--^-     ->J STCCL 

riG.  620A 

\<-   -   -3.75     >f<  225   H  g 

$Te£L(Harden) 
rlc.ezoD 

OPERATION'  \Z 

iOTeeth.straghl-  Ltl. 
flG.  624 

FIG.  625 riG.ezsB 
OPERATION     15 

OPERATION  13.    MILLING   RIGHT  AND  LEFT   SIDE  OF  SAFETY  LUG 

Transformation — Fig.  621.  Machine  Used — Pratt  &  Whit- 
\".s  No.  2  Lincoln  miller.  Number  of  Machines  per  Operator — - 
CMie.  Work-Holding  Devices — On  forms  clamped  on  ends. 
Figs.  622  and  623.  Tool-Holding  Device.9 — Standard  arbor. 
Cutting   Tools — Milling   cutter.    Fig.    624.      Number   of   Cuts — 

cartridge,  is  either  put  into  the  receiver  by  hand  or  fed 
up  from  the  magazine  below,  depending  on  the  position 
of  the  cutoff.  The  forward  motion  of  the  bolt  pushes 
the  cartridge  into  the  chamber  of  the  barrel  and,  when 
it  is  turned  down,  locks  tlie  forward  lugs  against  the  cor- 

responding shoulder  of  the  receiver,  so  that  both  the  bolt 
and  the  receiver  must  withstand  the  shock  or  impact  of 
the  explosion  of  the  cartridge  in  discharging  its  bullet. 
When  it  is  considered  that  the  powder  pressure  in  the 

One.  Cut  Data — Speed,  60  r.p.m.;  %-in.  feed.  Coolant — Cut- 
ting oil.  two  %-in.  streams.  Average  Life  of  Tool  Between 

Grindlngs — 2,000  pieces.  Gages — Fig.  625;  A.  width;  B.  finger 
gage  for  contour;  a  clamp  holds  bolt  while  the  various  fingers 
measure  the  different  parts  of  the  bolt.  Production — 25  per  hr. 

jaws.     This  practically  finishes  the  bolt,  so  far  as  thj 
lugs  are  concerned,  if  that  happens  to  be  the  operatifl 
being  performed. 

It  vnll  be  noticed  that  the  plain  cam  is  usually  em- 
jjloyed  for  locking  the  work  in  the  fixture.  This  is  some- 

times modified  by  combining  the  cam"  with  a  sliding  finger, 
when  this  enables  the  work  to  I)e  handled  more  quickly 
in  and  out  of  the  jig.  Other  fonns  of  swinging  clamps 
are  also  employed,  notably  in   operation   36,   Figs.   GTO 
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;infl  671.  Here  the  clainpiiii:  pioro  A  can  be  swuii^  clear 

111'  everything  l)y  means  ol'  tlie  loiii;-  link  on  wliieh  it  is 
Imn"-,  while  the  actual  loekin<>;  is  aceoninlislicil  l)v  t!ie 
cam  surface  on  the  inside  of  the  hook. 

The  odd  shape  of  the  bolt,  with  the  handle  at  right 
iiiigles  to  the  center  line  of  the  body,  in  addition  to  the 
liciid  in  the  handle  itself,  makes  it  a  somewhat  ditficidt 

piece  to  hold  for  some  of  the  operations.  These  diffi- 
culties are,  however,  overcome  in  various  ways,  as  can 

he  observed. 

Some  of  the  f)|)orati(ms  are  seemingly  very  trivial  from 

tlie  machining  point  of  view,  ami  yet  each  must  be  done 

shows  clearly  how  the  boll  is  held  in  the  fixture  with 

the  front  end  jjrojecting  so  as  to  be  accessible  to  the 

(Mitter,  while  at  the  same  time  it  is  substantially  su))- 
ported  against  Ibe  thrust  of  the  cutter,  so  as  to  prevent 
vibration  with  its  attendant  chatter.  The  nietiiods  of 

T'otating  on  the  trunnions  CC  by  means  of  the  handle  /> 

can  be  clearly  seen,  the  amount  of  movement  being  gov- 
erned by  adjustable  stops,  one  of  which  is  shown  in  front 

of  the  lever. 

The  nulling  of  what  may  be  called  the  hack  or  neutral 

]jart  of  the  lugs  to  coTiform  with  the  body  of  tlie  bolt  itself 
involves  the  u.sc  of  hand  millers  and  formed  milling  cutters 

^...'-'    26reeth,straigrTl-,LM 

ri&   630 

OPERATION      14 

OPERATION   14.    MIIJ.INO   TUHirP 

Transformation — Vi^.    621!.      Macliiiie    I'scd — I'ratt    i<i    Wlilt- 
and  end  clamps. 

.\N1)   1-EFT   SIDK   OF 

nov  No.  -  Lincoin   niiilfr.     Number  of  Ma<'tiines  per  Operator — ■ 
One.     W.irU-Holdini;    l)evlee.s — Vise   with  .sid  "         "     ' »?ne.  vv  iirK-i  loiuiiii;  i»i'\ii'e.s — vise  wriji  ..^iiie  aim  eno  ('jaiiipK,  leeii.  v.:ocnani — \  uiiin^  on,  two  '/4-111.  »l.i  i-iiiii..*.  /vveia^e  i.ii 
1'Mks.  61.'7  and  (!l!^i.  details  in  FiK.  R2!l;  (iiiifer.s  K  hold  swing  over  of  Tool  I'.etween  (JrindinK.s — 2.000  pieces.  Oages — Fig.  B3 
work,    which    stop.s   asain.st   B;    cams   C    hold   at   ends.      Tool-       diameter  of  body;  see  also  FiK.  625.     Production — 25  per  hr. 

.OCKINO  LtKlS 

Holding  Devices — Standard  arbor.  Cuttinfr  Tools — Two  sets 
radius  cutters.  FIk.  6:i0.  Cut  Data — Speed,  60  r.p.ni.;  %-in. 

Coolant — Cutting  oil,  two    '4 -in.  stream,«.     Average  Life 
   ■•  "B.    631, 

per 

in  the  i)ro))er  |)lace  and  to  tlie  ])ropcr  size  to  match  in 

with  .some  of  the  many  functions  that  (he  boH  iiiiisl  per- 
form. Tiie  small  cam  cuts  in  the  end  of  the  l)olt,  both 

for  the  cocking  piece  and  for  the  sleeve  lock,  are  good 
examples  of  o|)eratioiis  of  this  kiml. 

The  type  of  rotatiflg  ll.xture  that  is  largely  employed  in 

Hiis  work  is  shown  in  Fig.  (i;!(>,  this  ])articiilar  o])era- 
tion  liciiig  the  hand  milling  of  ibe  front  end  of  the  bot- 

tom lug  and  the  top  of  the  locking  lug.    This  illustration 

to  .<ecure  the  proper  contour.  Even  tlien  it  is  not  always 

easy  to  hii\('  the  cuts  l)lend  into  the  curve  of  the  turnetl 
liody.  MS  a  slight  eccentricity  or  a  slight  misadjustinent 
siilewisc   will   alfect   the   proi)er  joining  of  the   curves. 

And  with  all  these  irregiilar  sha])es  there  is  the  con- 
stant giiging  so  that  all  i>arts  may  have  not  only  the 

correct  size  and  shajte,  hut  the.  projier  relation  to  the 

other  ])arts.  the  under  side  of  (be  handle  and  the  back 
end  being  the  two  important  gaging  points. 
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In  this  connection  the  use  of  wliat  niay  be  called  finger 

fjages  can  l)0  dearly  seen.  One  tyjw  of  these  is  showji 

in  Fig.  G15-C.  Here  tiic  stud  slips  inside  tlie  firing-pin 
rod  hole  to  the  shoulder  at  tiie  back,  the  linger  being  held 

out  of  the  way  until  the  gage  is  in  place.  Then  the  finger 
is  lowered  onto  the  work  and  gages  both  the  bevel  of  the 
front  end  and  its  distance  from  the  shoulder  at  the  rear. 

OPERATION  19.  HAND  MILLING  TO  REMOVE  STOCK 
LEFT  BY  OPERATIONS  12  AND  13 

Transformation — PiK-  632.  Machine  Used — Garvin  No.  3 
hand  miller.  Number  of  Operators  per  Machine — One.  Work- 
Holding  Devices — Vise;  jaws  clamped  on  end.  Fig.  633.  Tool- 
Holding  Devices — Taper  shank.  Cutting  Tools — Radius  mill- 

ing cutter.  Fig.  634.  Number  of  Cuts — One.  Cut  Data — Speed, 
300  r.p.m.;  hand  feed.  Coolant — Cutting  oil.  iV-in.  stream. 
Average  Life  of  Tool  Between  Grindlngs — 2,000  pieces.  Pro- 

duction— 70  per  hr. 

OPERATIONS   15  AND  24.    HAND  MILLING   FRONT  END  OF 
BOTTOM  LUG  AND  TOP  OF  LOCKING  LUGS 

Transformation — Fig.  635.  Machine  Used — Garvin  No.  3 
hand  miller.  Number  of  Operators  per  Machine — One.  Work- 
Holding  Devices — Rotating  fixture.  Fig.  636;  work  held  by 
finger  A;  plate  B  Is  rotated  on  trunnion  CC  by  handle  D. 
Tool-Holding  Devices — Taper  shank.  Cutting  Tools — Milling 
cutters.  Fig.  637.  Number  of  Cuts — One.  Cut  Data — Speed, 
85  r.p.m.:  hand  feed.  Coolant — Cutting  oil,  ,',,-in.  stream. 
Average  Life  of  Tool  Between  Grindings — 2,000  pieces.  Gages 
■ — Fig.  638;  A,  front  end  of  bottom  lug,  radius  and  distance; 
B,  height  of  safety  lug.     Production — 75  per  hr. 

riG.633 
12  Teeth  LH. 
no.  634 

OPERATION  .19 

,>(k4 ■>1   Kfl?4; 

l<   iz'-  ̂    ;./--- h<--q/->| 

l<   ~   5?'   -H 
B 

F1&.638 OPERATION  15  &  24 

Another  type  of  finger  gage  is  shown  in  Fig.  625.  Thi.s 

might  perhaps  he  called  the  cro.ss-finger  type,  from  the 
location  of  the  finger  and  the  way  in  which  it  is  used. 

The  fingers,  as  can  be  seen  in  Fig.  fi25-B,  serve  to  gage 
the  shape  of  the  lugs  and  of  the  body  at  various  points. 

The  bolt  is  located  in  V's  with  relation  to  the  under 
side  of  the  handle,  and  the  various  fingers  are  drop))ed 

into  place  as  required.  Suitable  stops  are  placed  to 
hold  them  in  proper  position.  If  they  touch  the  stops 
before  making  contact  with  the  work,  the  bolt  is  too  small 

at  that  point,  and  vice  versa.  It  will  also  be  noticed  that 
there  are  a  i)air  of  vertical  fingers  near  the  handle.  Tliese 

stop  against  a  suitable  projection  so  as  to  .sage  the  .side 

of  the  safely  lug  at  the  same  time  the  horizontal  finger- 
are  gaging  the  other  portion. 

It  will  be  noted  that  the  V  gage,  or  gages  with  V  open- 

ings for  centering  the  work,  are  used  taa  consideralili 
e.xtent,  one  instance  being  .shown  in  Fig.  6:?8.  This  gage: 

the  radius  of  the  lx)ttom  lug  or  its  height  from  tlie  IkxIv 

and  presupposes  the  body  lieing  the  correct  diameter. 
Other  gages  for  a  somewJiat  similar  purpose  use  the  center 
hole  as  the  guiding  point. 

Few  pointer  or  indicating  gages  are  used,  although  one 
is  shown  in  Fig.  65T.     The  tendency  is  toward  |xisitive 
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OPERATION  48 

STEEUHarderjl 

OPERATION  23 
FI6£52 

OPERATION  20.  MILLING  REAR  OP  HANDLE  TO  (JAGE 
Transformation — Fig.  639.  Machine  U.sed — Pratt  &  Whit- 

ney No.  2  Lincoln  miller.  Number  of  Machines  per  Operator — 
Two.  Worlt-HoldinK  Devices — Worlt  clamped  to  block  in  up- 

right position.  Fig.  640;  details  in  Fig.  641;  double  fixtures  are 
also  used.  Tool-Holding  Devices — Standard  arbor.  Cutting 
Tools — Two  side-milling  cutters,  Fig.  642.  Number  of  Cuts — 
One.  Cut  Data — Speed,  60  r.p.m.;  %-ln.  feed.  Coolant — Cutting 
oil,  put  on  by  brush.  Average  Life  of  Tool  Between  Grindings 
■ — 2.000  pieces.  Gages — Fig.  643,  thicliness.  Production — 2,5 
per  hr. 

OPERATION  48.  HAND  MILLING  SIDES  OF  LOCKING  LUGS 
Transformation — Fig.  644.  Machine  Used — Garvin  No.  3 

hand  miller.  Number  of  Operators  per  Machine — One.  Work- 
Holding  Devices — Forms  and  vise  jaws.  Fig.  645;  details  in 
Fig.  646.  Tool-Holding  Devices — Standard  arbor.  Cutting 
Tools — Two  milling  cutters.  Fig.  647.  Number  of  Cuts— One, 
Cut  Data — Speed,  300  r.p.m.;  hand  feed.  Coolant — Cutting  oil, 
put  on  by  brush.  Average  Life  of  Tool  Between  Grindings — 
2,000  pieces.  Gages — Fig.  648,  thickness.  Production — 65 

per  hr. 
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OPERATION  21.26.29 
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lingcs  or  those  with  direct  readings  instead  of  multiplica- 

tion as  with  a  pointer.  "Feel"  gages,  depending  on  the 
Kcnse  of  toxicli,  do  not  seem  to  have  found  their  way  into 
the  rifle  field  to  any  great  extent. 

As  has  been  intimated  before,  the  machines  used  arc 

not  always  those  which  would  ha\e  been  selected  as  best 
OPERATION  BB.  REMOVING  BURRS  PROM  REAR  LUGS 

AND  UNDER  HANDLE 
Number    of    Operators — One.      Description    of    Operation — 

Rcniovinp   burrs    thrown    up   around    lugs   and    under   handle. 
Apparatus  and  Equipment  Used — File  and  scraper.     Production 
— 250   per   hr. 

OPERATION    CC.    STAMPING    STOCK    NUMBER 

Number    of    Operators — One.       Description    of    Operation — 
Stamping  stock  number  on  under  side  of  safety  lug.     Appar- 

atus and  Equipment  Used — Stamp  and  hammer.     Production — 
450   per   hr. 

machines  which  were  already  in  the  shops,  and  this  adap- 
tation has  been  very  skillfully  done  in  nearly  every  in- 

stance. 

Tlic  caseliardening  of  the  bolt  requires  special  atten- 
tion as  it  must  not  be  too  soft  nor  yet  so  hard  as  to  be 

brittle.    A  hardness  test,  either  by  sderoscope  or  Brinell 

OPERATIONS    21,    28,    29.    HOLLOW    MILLING    AND    COUN- 
TERBORING  FOR  SLEEVE.  AND  MILLING 

FOR  SAFETY  LOCK 
Transformation — Fig.     658.       Machine     Used — Dwight-Slate 

14-in.     three-spindle    upright    drilling     machine.       .Number    of 
Operators    per    Machine — One.      Work-Holding    Devices — Ver- 

tical   fixture.    Fig.    659;    for    details   see    Fig.    660,    which    holds 
bolt    for    all    three    operations.      Tool-Holding    Devices — Drill 
chuck.      Cutting    Tools — Counterbore,    Fig.    661;    A,    B    and    C, 
counterl)ores;   hollow   mill.   Fig.   662.   A   and    B  mills   for  safety- 
lock.  Cut  Data — Speed  of  hollow  mills,  2fiO  r.p.m.;  of  other  tools, 
540    r.p.m.;    hand    feed.      Coolant — Cutting    oil,    I'j-ln.    stream. 

FI6.665 
FI6.666 

Hf  id  Model, 

0.05'inch  Alhwartce 
.'for  Roughing. 
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OPERATION  £5  8c  26 

■■mis 

STEEL(Harden) 

c 

OPERATION   23.    HAND  MILLING   REAR  CORNER   OF 
REAR   LUG 

Transformation — Fig.  649.  Machine  Used — Ames  16-in.  up- 
right drilling  machine.  Number  of  Operators  per  Machine — 

One.  Work-Holding  Devices — Rotating  fixture.  Fig.  650. 
Tool-Holding  Devices — Taper  shank.  Cutting  Tool.s — End  mill. 
Fig.  651.  Number  of  Cuts — One.  Cut  Data — Speed.  600  r.p.m.; 
hand  feed.  Coolant — Cutting  oil.  iV-in.  stream.  Average  Life 
of  Tool  Between  Grindings — 500  pieces.  Gages — Fig.  652. 
angle  of  corner.     Production — 100  per  hr. 

OPERATION  32.    DRILLING  GAS  AND  BOLT-STOP 
PIN  HOLES 

Transformation — Fig.  653.  Machine  Used — Dwight-Slate 
14-in.  three-spindle  upright  drilling  machine.  Number  of 
Operators  per  Machine — One.  Work-Holding  Devices — Drill 
Jig,  Fig.  654;  detaiUs  in  Fig.  655.  Tool-Holding  Devices — Drill 
chunk.  Cutting  Tools — Two  drills:  one,  Fig.  656.  has  a  round- 

ed point  for  bolt-stop  pin  holes.  Cut  Data — Speed.  1,600  r.p.m.; 
hand  feed.  Coolant — Cutting  oil,  put  on  with  brush.  Average 
Life  of  Tool  Between  Grindings — 1.000  pieces.  Gages — Fig. 
657.  depth  of  stop-pin  holes.  Production — 75  per  hr. 
OPERATION  DD.  REMOVING  BURRS  FROM  EXTRACTOR- 

COLLAR  GROOVE 

Number  of  Operators — One,  Description  of  Operation — 
Removing  burrs  thrown  up  at  extractor  collar.  Apparatus 
and  Equipment  Used — File  and  scraper.  Production. — 300 
per  Iir. 

Average  Life  of  Tool  Between  Grindings — 500  pieces.  Gages 
— Fig.  663;  A.  limit  gage  for  counterbore;  B,  location  of  safety 
lock;  C,  depth  of  hollow  milling  at  end.   Production — 40  per  hr. 
OPERATIONS  25  AND  26.  PROFILING  EXTRACTOR  CAM, 

ROUGH  AND  FINISH 

Transformation — Fig.  664.  Machine  Used — Pratt  &  Whit- 
ney No.  2  profiler.  Pig.  665.  Number  of  Operators  per  Machine 

— One.  Work-Holding  Devices — Rotating  fixture.  Fig.  666; 
cam  at  A  gives  proper  profile.  Tool-Holding  Devices — Taper 
shank.  Cutting  Tools — Two  angle  cutters,  roughing  and  fin- 

ishing. Fig.  667.  Number  of  Cuts — Two.  Cut  Data — Speed, 
900  r.p.m.;  hand  feed.  Coolant — Cutting  oil,  ̂ ^-in.  stream. 
Average  Life  of  Tool  Between  Grindings — 300  pieces.  Gages — 
Fig.  668;  A.  contour  of  cam;  B.  location  from  shoulder  and 
locking  lug;  C,  angle  of  side  of  cam.      Production — 60   per  hr. 
OPERATION  PP.    REMOVING  BURRS  LEFT  BY  OPERATION 

28,  WITH  FACING  TOOL 
Number    of    Operators — One.       Description    of    Openition- 

Apparatus  and   Equip- 
pilot.      Production — 300 

Removing  burrs  left  by  operation  2S 
ment  Used — Hand  facing  tool  with 

per  hr. OPERATION  GG.    REMOVING  BURRS  LEFT  BY  OPERATION 
21.    FILING 

Number    of    Operators — One.      Description    of    Operation. — ■ 
Removing  burrs  thrown   up  by  operation  21.     Apparatus  and 
Equipment  Used — Pile  and   scraper.     Production — 300   per   hr. 

suited  for  the  work  had  it  been  a  ca.se  of  buying  new 
machinery.  But,  as  in  the  management  of  railway  shops 
to  a  large  extent,  it  often  becomes  necessary  to  utilize 

metliod,  is  required  on  25  per  cent,  of  each  of  lot  receiv- 
ing the  same  lieat  treatment.  This  care  is  necessary 

owing  to  the  high  pressure  caused  bv  the  explosion,  this 
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lH<insr  51,000  II).  with  t!ip  ivirular  caiiiid.up  mihI  ;I.000 

11).  with  the  higli-prL'.><.surc  tostiiifi  cartrirlfjc.  or  "hliic  ))ill," 

;is  it  is  coninioiily  eallcfl.  Full  diroctions  I'or  the  casc- 
lianleiiinir  tivatnicnt  which  ha.<  hwii  Ibuiid  useful  for  the 

holt  will  ai)iK'ar  in  the  remaining;  article  on  the  niaiiulac- 
ture  of  the  holt. 

The  question  of  cuttinj;  lubricants  or  coolants  in  eon- 

nection  with  the  making-  of  rifles  has  had  careful  study \n. 

oil  is  used  in  niakiiii;  the  soda  or  cuttin<r  coniiKuinds,  al- 

thouj:h  at  times  Triumph  and  even  fish  oil  may  Ik'  added 
to  thicken  it  or  jiive  it  a  little  more  l)ody. 

The  usual  cuttiuff  compound  is  made  from  3  wal.  of 
hlack  oil,  8  gal.  water  and  10  Ih.  of  sal  soda.  enou<;h  being 

mixed  in  this  proportion  to  fill  the  lai'ge  tank  from  which 
it  is  pumped  to  the  various  parts  of  the  shop.  This  com- 
l)ound  is  mixed  up  once  a  year,  during  the  July  vacation, 

0.199 

16  Teefh  Right  Hand;  Formed 

Milt,  Grind  Face  of  Teefh 

FI6j672 

Section  A-A 
FiaeTI OPERATION  36 

OPERATION    36,    HAND   MILLING    FOR    COCK-NOTCH 

Transformation — Fig.  660.  Machine  Used — Garvin  No.  3 
liand  miller.  Pin.  670.  Number  of  Operators  per  Machine — 
One.  Worl<-HoIdinK  Devices — Clanipetl  to  fixture.  Fig.  671. 
Tool-Holdins  Devices — Standard  cutter  arbor.  Cutting  Tools 
—Round-nose  slotting  cutter,  Fig.  672.     Number  of  Cuts — One. 

Cut  Data — Speed.  450  r.p.m.:  hand  feed.  Coolant— CuttinK  oil. 
put  on  with  brush.  Average  Life  of  Tool  Between  Grindings— 
1,000  pieces.  Gages — Fig.  673.  location  of  notch  from  under 
side  of  handle.  Production — 17.".  per  hr.  Note — Work-holdine points,  top  and  body;  guiding  point,  under  side  of  tail. 

and  has  been  the  subject  of  much  experiment.  This  has 

resulted  in  the  estahli.sliment  of  a  number  of  cutting 
mixtures  to  handle  different  grades  of  stock  and  different 

kinds  of  work,  each  being  used  where  experience  has 
shown  it  to  be  most  suitable. 

The  coolants  in  u.se  in  the  .S])i'ingfield  armory  include 
lard  oil,  Triumph  oil,  cutting  oil,  Nagle  oil,  fish  oil  and 

soda.  Then  there  is  what  is  kiiow'ii  as  "black  oil,"  which 
is  the  oil  that  has  been  used  on  machines  and  afterward 

filtered.  This  is  of  cour.se  a  mixture  of  all  the  kinds  of 

oils,  the  proportioiir-  of  each  being  unknown.    This  black 

and  the  scum  is  taken  off  as  it  rises  from  time  to  time. 
There  are  also  small  tanks  on  or  near  some  machines, 

where  a  special  mixture  can  lie  made,  this  generally  eon- 
si.sting  of  the  addition  of  more  oil  to  give  it  body  £q^H 
handling  tough  stock.  ^Vl 

A  compound  that  is  working  out  well  for  a  particularly 
tough  bolt  stock  is  made  from  1  gal.  of  Nagle  oil  and  4 

gal.  of  water,  tliis  seeming  to  make  a  Ix'tter  job  and  be 
easier  on  the  turning  or  sliaving  cutters.  It  ]iroved  to 
be  better  than  oil  in  the  case  in  question,  wliich  might 
have  been  au  exeeptioual  case. 
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LeMers  froinm  Fracilcal  Meim 

For  drilling  screw  holes,  it  is  the  us\ial  practice  to 
place  collars,  small  jiuUeys,  etc.,  on  a  stud  driven  into 
II  hole  in  a  knee,  as  in  Fig.  1.  As  diiferent  diameters 

of  studs  are  required,  it  is  necessary  to  drill  several  holes 
in  the  knee  to  accommodate  them. 

In  Fig.  2  is  shown  a  handy  stud-holding  knee,  wherein 
the  stud   is  placed   in   a   V   fastened   down   with   a   cap. 

Fro.  2 

DRILLING   KNEE   FOR   COLLARS 

The  V  in  both  caji  anil  knee  will  take  almost  any  mod- 
erate-sized stud.  The  advantage  in  using  this  tyjjc  of 

knee  is  that  the  studs  do  not  have  to  he  turned  on  the 

rnd,  as  is  the  ease  when  they  are  fitted  into  a  hole.  Also, 
the  knee  remains  true,  which  it  does  not  when  the  studs 
;ire  knocked  out.  J.  E.   Cook. 

Hartford,  Conn. 
SI 

Wlhaclh  Hs  alhe  Better  Way  To 

HmmpeiS't  IIin>foiPBmisv.tIoini  ? 
After  all  is  said  and  done,  tliis  Journal  is  an  educa- 
tor— that  is,  if  we  designate  education  as  the  distribution 

of  knowledge.  We  go  to  its  advertising  columns  to 
ascertain  who  makes  what  and  where,  and  to  its  reading 

columns  for  details  of  manufacturing  methods,  etc.  Now, 

.Mr.  Edit/)r,  all  those  who  ha\e  given  any  thought  to 
education  will  admit  that  the  cru.x  of  instruction  is  to 

iiii])art  knowledge  in  a  way  that  will  he  remembered,  the 

all-important  point  lieiiig  to  have  that  information  stick. 
You  are  as  interested  in  doing  this  as  are  your  readers. 

Helow  I  give  two  dilfercnl  cxjiositions  of  the  same  thing, 
and  it  seems  to  me  that  it  will  be  very  interesting  to  have 

your  opinion  as  to  which  is  the  better  of  the  two  ])re- 
sentatioiis,  and  also  the  ii|iiiiion  of  your  readers. 

First  presentation:  When  a  miller  or  a  slotter  is 
not  available,  the  ends  of  long,  comparatively  light 

])ieces  can  l)e  very  easily  and  fairly  rajjidly  machined 

on  a  planer  by  clamping  the  material  in  the  head  and 

fastening  properly  shaped  tools  to  the  planer  bed  or  se- 
curing them  on  a  vise  and  feeding  the  work  down  and 

across  the  tools. 

Second  presentation :  It  is  not  infrequently  found  in 

machine  shops,  especially  when  small,  that  two  or  three 
men  constitute  themselves  a  board  of  approval  when  a 

new  hand  is  taken  on.  This  was  the  case  in  a  little  sho|) 
np  in  New  Knglanrl.  where  Kd  Hall  was  hired  as  a 

j)laner  hand.  For  several  days  Hall's  work  was  |)retty 
carefully  scrutinized  by  the  tiiree  self-appointed  judges. 

A     B 

THE   .TOR    DONE    ON    THE    PI-.\NER 

lie  seemed  to  do  his  work  well  enough,  but  the  three 

critics  would  not  give  him,  so  to  speak,  a  clean  bill  of 
health.  However,  he  gained  his  footing  on  the  fourth 

day,  oddly  enough,  l)y  a  nnstake  as  to  his  joli. 
When  Hall  came  in  one  moriung,  there  lay  on  the 

l>ench  at  one  side  of  his  planer  four  steel  racks,  3  in. 

wide,  1^  in.  thick  and  about  5  ft.  long.  One  of  these 
held  down  a  blueprint  and  on  the  Hoor  was  a  casting  with 

a  blueprint  lying  across  it.  As  Hall  took  off  his  coat, 
it  swept  this  l)lue])rint  off  the  casting  to  the  floor  under 
the  bench.  Just  then  the  foreman  came  to  the  door  of 

the  shop  and  called  to  him,  saying,  "I  have  got  to  go  <iut, 
and  I  have  left  a  job  for  yon  o\er  there  by  the  i)laner." 
The  foreman  thcTi  disappeared. 

Hall  went  i)ack  and,  seeing  the  blueprint  und<>r  the 
rack  (not  having  noticed  the  one  his  coat  had  swc|)t  un- 

der the  bench),  supposed  that  he  had  his  job.  yet  it  seemed 

a  very  queer  one  for  a  planer.  The  blueprint  showeil 
(see  illnstration)  a  reamed  hole  a  certain  distance  from 
the  end  of  the  rack,  which  was  cut  out  as  shown.  Hall 

was  certaiidy  stum])ed  :  but  having  |)lenty  of  sand,  he 
made  up  his  mind  that  he  was  going  to  do  that  job  on 

bis  planer,  as  it  was  evident  to  him  that  it  had  been  done 

there  before.  He  got  his  scriber,  try-square  and  dividers 
and  laid  out  the  .work  according  to  the  measurements 
shown  on  the  blueprint. 

.lust  then  one  of  the  shoj)  critiis  came  along  and  asked 
him    what    he   was   doins;.     He   answered   that   the    boss 



1042 A^iIERICAN     MACHINIST Vol.  45,  No.  24 

had  given  him  a  joh  to  do,  and  he  was  laying  it  out. 

The  man  laughed  at  him  and  replied,  "That  is  no  planer 

job,  and  it  could  not  be  done  on  a  planer  anyway." 
"I  can  fetch  it,"  said  Hall,  and  proceeded  as  follows: 

He  found  in  the  toolroom  a  counterbore  with  a  VI-'"- 
pilot,  the  body  size  being  just  right  to  leave  something 

for  a  reamer  to  cut.  He  then  drilled  i/i  in-  to  the  center 
of  tlie  circular  opening  in  each  of  the  four  racks,  then 
worked  out  these  four  holes  with  the  counterbore,  put 

two  of  the  racks  together  and  reamed  tlie  holes,  of  course 

doing  the  same  with  the  second  pair.  Putting  an  arbor 

through  two  of  the  racks,  he  placed  a  piece  of  drill  rod 

between  the  teeth  and  furtlier  secured  tliem  from  mov- 

ing by  a  clamp.  The  head  of  the  planer  was  furnished 

with  four  studs  31/2  in.  apart,  in  the,  clear,  and  these  were 
of  course  fitted  witli  the  usual  bridges  for  holding  the 
tool. 

Hall  put  the  two  racks  he  had  fastened  together  into 
the  head  and  clamped  them  fairly  vertical,  setting  up 
tight  on  the  nuts.  He  then  knocked  out  the .  arbor. 

Among  the  sliaper  tools  he  found  one  that  was  rather 
stumpy  and  made  after  the  manner  of  a  lathe  parting 
tool.  He  put  tiie  vise  on  the  planer  platen,  setting  the 
tool  in  it  so  that  its  cutting  edge  looked  toward  the  head. 

Giving  a  short  stroke  to  the  planer.  Hall  started  up  the 
machine  and  fed  the  two  racks  down  on  the  tool,  first 

cutting  along  the  line  A  and  then  along  tlie  line  B. 
Swinging  the  head  over  until  the  line  00  stood  vertical 

with  the  square,  he  again  fed  down  the  racks.  After 

two  or  three  cuts  he  had  split  the  line.  Swinging  the 

head  over  to  the  other  side,  he  brought  the  line  KK  ver- 

tical and  cut  to  it,  thus  completing  the  job.  He  pro- 
ceeded in  the  same  way  witli  the  other  two  racks,  and 

with  a  little  light  filing  he  dressed  off  the  tool  marks, 

leaving  the  job  in  good  shape.  After  that  Hall's  posi- 
tion was  an  assured  one,  not  only  in  the  minds  of  the 

shop  critics,  but  of  all  hands. 

There,  Mr.  Editor,  I  have  taken  60  words  in  niv  first 

presentation,  and  I  have  taken  over  700  for  my  second. 
If  either  is  worth  anything,  whicli  in  your  opinion  is  of 

greater  value  and  wliat  have  your  readers  to  say  about  it? 
New  London,  Conn.  W.  D.  Fohbes. 

2iimocM°Otuit  Rod  liloldes' 

The  knock-out  rods  used  in  liollow  spindle  lathe  heads 
for  driving  out  centers  and  almond  chucks,  etc.,  are  us- 

ually  kept   in   the   spindles.     Tliese,   as   is   well    known, 

KNOCK-OUT  ROD  HOLDER 

rattle  around  and  work  out  when  the  lathe  is  running. 
In  order  to  keep  rods  in  place  and  at  the  same  time  elim- 

inate the  noise  they  make,  tlie  spring  attachment  shown 
in  the  sketch  was  devised. 

Near  the  end  of  the  rod  a  groove  is  milled,  and  a  piece 

of  brass  spring  wire  formed  in  the  shape  shown  is  placed 
in  this.  One  end  is  fastened  in  a  hole  in  the  groove.  It 

is  easily  seen  that  if  the  portion  of  the  rod  having  the 
spring  is  always  ke])t  inclosed  in  the  spindle,  the  rod 
cannot  work  out.  James  E.  Cooley. 

Hartford,  Conn. 

It  is  sometimes  necessary  to  machine  a  length  of  steel 

shafting,  or  similar  piece,  after  it  has  had  a  keyway  cut 
ill  it  and  the  surface  has  been  finished  and  polished.  By 

following  the  ordinary  procedure  the  keyway  would  inter- 
fere and,  besides,  the  steadyrest  jaws  would  scratch  and 

mar  the  finished  surface. 

One  way  to  get  around  this  is  to  cut  a  strip  of  thin 
brass  or  copper  A,  bend  it  tightly  around  the  piece  with 

the  ends  overlapping  the  keyway  B,  but  not  enough  to 

HOLDING  KETWAYED  FINISHED  WORK 

extend  into  the  bottom  of  keyway  when  bent  over,  then 

drive  a  key  ('  of  brass  or  co]3])cr.  preferably  of  the  sanu 
degree  of  softness  as  the  strip,  tightly  into  the  keyway. 

The  steadyrest  jaws  then  rest  upon  this  strip,  but  should 
be  adjusted  no  tighter  than  necessary.  The  key  should 

be  dressed  off  even  with  the  re.<t  of  the  surface,  and  may 
be  soldered  if  thought  neces.sary,  although  heavy  cuts 
have  been  taken  by  this  method  without  soldering,  the 
key  showing  no  tendency  to  loosen.  H.  II.  Pakker. 

Oakland^  Calif. 

Garage  ^^^Ipsmestvt 
I  intend  to  equip  a  garage  for  doing  all  kinds  of  repair 

M'ork,  including  gear  cutting  and  hardening.  What  ma- 
chine tools,  small  tools  and  otlier  equipment  would  I  re- 

quire? VixcENT  Fama. 

Wellington,  New  Zealand. 
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Tlif  atcompanyinn'  illustiiilion  siiows  a  luiiidy  littli' 

tool  that  I  have  heoii  iisiiij;  succcssl'ully  and  liiid  acciii- 
ato  for  fpntoriiifi;  the  cuttor  with  relation  1o  tlic  worl< 
or  T-slot.     Jii  setting  up  lor  iiilting  small  gears  on  the 

T(D)@a  foff  Seft(tBEa§?|  MaMnsa^'  Cotters      \vitli  :!  in.  of  the  upper  end  C  protruding.     These  rod.s make  a  fence  entirely  around  and  a  few  inches  from  where 
the  hase  of  the  nuu'hine  is  to  he.  With  the  ha.se  st!t  in 

])lace  witiiin  this  fence  and  leveled,  the  rough  cement 
foundation  is  lioo<led  witli  a  (inish  coat  of  smooth  cement 

and  the  wiiolc  allowed  to  harden  in  place. 

This  stage  of  erection  is  seen  in  the  nearest  machine  in 

the  foreground  around  A.  The  farther  half  of  the  same 

foundation  hlock  H,  for  the  mat<»  of  the  drop  at  A,  is  still 
in  the  rough. 

The  space  hetween  the  fence  of  protruding  holt  ends 
and  the  machine  i)ase  is  then  filled  in  with  a  solid  border 

F  of  high-grade  cement,  .so  as  to  form  a  dose-litting  ho.x 
which  hugs  the  ha-se  and  is. held. (irmly  against  it  hy  tlie 
holt  ends.  This  cement  wall,  ])lainiy  seen  at  the  foot  of 
the  ftmrth  machine  in  the  nearer  row,  is  made  to  he  Hush 

with  tiie  outside  of  the  line  of  bolts,  burying  and  conceal- 

TOOr.    FOR    SETTTNi;    MIU.INO    GUTTRRS 

miller  I  (ind  this  device  convenient  for  ccniering  the  tool 
with  the  center  line  on  the  tailstock.  It  can  also  be 

used  as  a  surface  gage. 

In  the  illustration  it  is  shown  centering-np  a  wide  cut- 
ter witii  the  T-slot.  This  method  is  far  tiuicker  and 

more  accurate  than  the  old  method  of  holding  a  scale 

down  the  side  of  the  cutter  and  measuring  to  the  edge 
of  the  T-slot  with  another  scale.  The  stock  is  made  of 

a  piece  of  l/^-in.  square  cold-rolled  steel :  the  blade  is  made 
of  W-in.  stock  drawn  down  to  a  ])oint  ami  riveted,  as 
shown  at  .4.  J.  A.  K.vtoiit. 

.Tanesvijle,  AVis. 

aEB<di  FSooff-aira^ 

Four  stages  in  the  erection  of  a  line  of  heavy  drops  are 
shown  in  the  accompanying  illustration,  which  was  taken 

in  Ihe  new  drop-forge  shop  of  the  Hendec  Manufac^tur- 
ing  Co.,  which  recently  determined  to  do  its  own 

drop  forging.  Before  laying  out  the  drop  shop  this  com- 

])any  engiiged  the  services  of  the  ]m'sident  of  a  large  suc- 
cessful drop-forge  concern  a.«  a  consulting  exi)ert  and  had 

him  check  up  their  plans,  equipment  and  installation,  al- 

though the  drop  sho])  was  to  be  merely  a  departnu'iit  con- 
tributory to  the  final  product   (the  Indian  motorcycle). 

The  machines  were  .set  in  pairs  along  both  sides  of  the 

room,  each  group  of  si.x  to  be  driven  by  a  separate  niotoi'. 
l'h().<('  on  the  farther  side  of  the  room,  in  the  background, 

wei'c  ])Ut  under  operation  while  the  line  on  the  nearer 
side  was  still  under  construction.  This  enabled  a  ]iiioto- 

-laph  to  Ik"  taken  showing  all  stages  of  erection  at  once. 
Under  the  site  of  each  ])air  of  machines  a  solid  block 

of  coarsei concrete  A-B  6  ft.  deej)  is  laid  upon  the  sub.soil, 
wliich  is  here  a  .sandy  loam  with  some  gravel.  This,  l)y 

tli(?  way,  is  a  very  good  soil.  The  block  extends  2  ft.  out 
from  the  1)ases  of  the  twin  machines,  which  are  .set  clo.se 

I'lixether.     In  the  cement  arc  embedded  1'/|-in.  ii'im  rods. 

UHul'-HAMMIOR    FOUNDATION.'^    AND   FLOOIU.MG 

ing  them  at  the  .same  time  that  the  bolts  themselves  hold 
the  cement  lirndy  in  place  and  make  it  an  integral  |)art 
of  the  big  fouudation  block.  This  little  cement  boxing 
can  he  easily  repaired. 

The  upper  part  of  the  dro])  hannner  at  F  has  mean- 
Avhilc  been  erected,  and  some  progress  has  been  made  on 

erecting  its  mate  at  F.  so  that  both  will  .soon  be  ready  for 

]  lower. There  is  at  first  no  tlo(Ming  around  the  big  foundation 

blocks  other  than  the  .soil.  Down  the  center  of  the  slio]), 
between  the  two  lines  of  drops,  is  a  broad  concrete  floor 

//  for  trucking  and  walking,  upon  which  heavy  ma<-hiuery 
truck.s.  or  tiie  small  trucks  and  tractors  used  in  iuter- 

dciiartment  transportation,  nuiv  run.    The  soil  area  about 
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the  machines  is  now  filled  in  with  finders  K  rolled  flush 

with  the  middle  strip  of  tioor,  so  that  the  t'ouiidatioii 
blocks  are  concealed  and  the  outer  edges  are  under  '.)  or 
4  in.  of  springy  cinders.  Thus  there  is  an  excellent  foot- 

ing for  the  Avorkmen,  whose  fatigue  is  thereby  greatly 

lessened.  In  the  illustration  this  cinder  floor  suri'ounding 
the  completed  machines  as  yet  only  shows  beyoiul  the 
farther  edge  of  the  central  .strip  of  concrete;  but  when 
finished,  the  other  machines  will  have  it  also,  making  a 

level  though  composite  floor  throughout  the  room. 

Forged  work  discharged  from  the  back  of  the  drop 

simply  falls  in  a  pile  upon  the  cinder  part  of  tlie  floor 
as  at  IF,  and  is  allowed  to  cool  before  being  shoveled  into 

a  truck.  Anyone  walking  through  the  shop  is  perfectly 

safe  from  burned  shoes  if  he  keeps  to  the  {•ement  strip, 
for  even  when  an  occasional  piece  of  work  rolls  out  a 

little  way  from  the  cindered  area  the  black  color  of  the 
iron  shows  up  against  the  light  gray  of  the  cement. 

Oil  furnaces  are  used,  set  against  the  wall  between 
the  windows.  One  furnace  serves  each  pair  of  drops. 

The  lighting  conditions  are  good. 

Northampton,  Mass.  Petku  F.  O'Shea. 

■  ]R.e=CeiateirBffii^  IR.eaBnies's  for 

The  illustration  gives  three  methods  of  centering  a 
reamer  for  grinding,  when  for  any  reason  the  centers 

may  have  been  damaged  or  destroyed. 

At  A  is  shown  a  sleeve,  which  may  be  used  for  a  ta]5er- 
■;hank  motor  reamer.  A  motor  socket  that  has  a  center 

may   also   be  used.     A  method  of   centering  tlie   small 

RE-CENTERING    DEVICES 

end  of  the  reamer  in  case  of  breakage  is  illustrated  at  B. 
The  end  is  ground  square ;  the  reamer  and  a  piece  of 
brass  C  are  heated  sejwrately,  after  which  the  brass  is 
soldered  on.  The  reamer  is  then  trued  up  and  centered 

in  the  lathe.  An  adjustable  center  D  may  be  u.sed  for 

centering  hand  reamers  or  taper-shank  reamers  that  are 
badly  burred.  B.  A.  Uoxley. 

Renovo,  Penn. 

Mflslmig  iia  tSae  Mold 

We  had  a  large  order  for  castings  off  the  pattern  shown 

in  the  sketch.  The  ])atterns  were  sent  to  us  by  the  cus- 
tomer and  had  very  little  draft  on  them.  We  had  trouble 

with  the  core  shaving  the  side  of  the  mold,  causing  sand 

to  drop  to  the  bottom  of  the  mold  when  setting  the  core. 
The  loose  sand  prevented  the  core  from  going  into  place 
on  the  bottom.  If  we  had  made  more  draft  on  the  pat- 

terns, a  new  core  box  would  have  been  necessary,  which 
would  have  required  time  and  expense. 

To  overcome  this  difficulty,  I  placed  a  bead  on  the  bot- 
tom of  the  core  ])rint  along  the  outer  edge,  so  that  any 

sand  shaving  off  tlie  side  of  the  mold  would  drop  into 

the  opening  n:ade  by  the  bead,  allowing  the  core  to  go 

Bead,  --ra^^"     j  __yi 
k'nif-     Core-  [^ .  .  Z 

THE   IMPROVED   PATTERN 

readily  into  place.     This  was  done  with  very  little  ex- 
j)ense,  and  we  were  able  to  use  the  same  core  Ijox. 

Naugatuck,  Conn. A.    E.    H0L.\DAY. 

Adsipter  fotr  ffoldisa^  CKwcK 
im.  TmlsHocR 

The  adapter  shown  in  the  illustration  was  turned  up 

from  a  piece  of  cold-roiled  steel  and  tapered  to  fit  the 
tail  s])indle  of  the  lathe.  The  outer  end  was  threaded 
the  same  as  the  end  of  the  lathe  spindle,  in  order  to  take 

THE  AD.VPTER  AND  ITS  APPLICATION 

the  lathe  chuck  and  face  plates.  A  hole  was  drilled,  as 
shown,  into  which  was  driven  a  piece  qt  drill  rod  long 

enough  to  project  below  the  ways,  so  as  to  keep  the  chuck 
from  turning  while  drilling. 

Such  an  arrangement  allows  the  use  of  straight  shank 
drills  while  revolving  the  work  at  the  live  end.  or  else  a 

face  plate  may  be  screwed  to  the  tailstock  to  be  used  as 
a  drill  pad  while  the  drill  is  revolved. 

Oakland.    Calif.  II.    H.    Parkeh. 
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FSsiCflKag  Tnglht  Belts  ©Ei  Fualleys 

Referrint;^  to  A.  E.  Holaday's  article  on  page  6G5,  I 
have  used  a  modification  of  iiis  idea  for  some  time  very 

successfully.  It  is  substantially  the  same  as  Mr.  Hola- 

day's, but  is  adaptable  for  varying  sizes  of  pulleys,  which 

A-Sldng 

Member 

THE  IMPROVED  BELT  LACER 

is  necessary  'in  my  own  case.  The  device  is  made  of 
T%x2-in.  machine  steel,  and  two  or  three  sizes  cover  every 
size  of  pulley  to  be  found  in  any  ordinary  factory.  These 
tools  are  most  valuable,  saving  much  labor  and  preventing 
lost  time  in  hunting  for  a  rope  or  belt  lace  to  lash  the 
belt  to  the  pulley.  The  construction  and  use  are  obvious. 

Chicago,  111.  James  Tate, 

On  page  6G5  E.  A.  Holaday  shows  a  method  of  placing 
tight  belts  on  pulleys.  I  have  tried  this  very  method  and 
found  it  to  prove  disastrous  to  the  belt.  In  the  case  of 
a  new  belt,  a  bad  stretch  will  be  caused  at  the  point  just 
al)ove  the  clamp,  with  the  result  that  there  will  be  a 
crooked  place  in  the  belt  throughout  its  whole  life.  If 
the  belt  is  old  and  hard,  especially  one  that  has  dried  out 
considerably,  it  will  tear. 

The  best  method  I  have  ever  found  for  putting  on  a 
belt  that  is  too  tight  and  too  broad  to  be  put  on  by  hand, 
is  to  take  a  small  rope  sling  and  put  it  around  the  belt 
and  pulley,  much  the  same  as  the  clamp  is  used.  The 
sling  is  let  out  to  almost  the  width  of  the  belt  and  pulley 
combined,  which  will  permit  the  belt  to  go  on  a  little  at 
ii  time.  By  employing  this  latter  method  the  danger  of 
stretching  or  tearing  the  belt  is  eliminated. 

Janasville,  Wis.  J.  Eunge. 
W. 

Tlhe  Metric  S^^sttema 

The  article  by  C.  C.  Stutz  and  your  editorial,  "The 
Thousandth  of  an  Inch,"  seem  to  the  writer  to  be  a 
rather  poor  defense  of  the  English  system  of  measure- 

ments. The  very  use  of  a  thousandth  of  an  inch  is  an 
admission  that  the  decimal  system  is  superior  to  the 
cumbersome  method  of  using  fractions. 

Mr.  Stutz  admits  that  multiples  of  a  thousandth  of 
an  inch  are  used  in  setting  limits  in  the  English  system, 
but  assumes  that  when  the  metric  system  is  used  that  a 
limit  must  be  either  0.1  mm.  or  0.01  mm.  It  would  be 

just  as  logical  to  assume  that  a  limit  must  be  either 
0.01  in.  or  0.001  in.  As  a  matter  cf  fact,  in  both  cases 
multiples  are  used;  and  when  ten  is  reached,  the  point 
moves  over  one  space. 

At  present  there  is  considerable  work  being  done  in 
this  country  according  to  foreign  drawings,  some  of  which 
use  the  English  while  others  use  the  metric  system.  These 
drawings  show  limits  set  in  multiples  of  the  thousandths 

of  an  inch  and  in  multiples  of  hundredths  of  a  milli- 
meter. Quite  a  common  limit  is  0.03  mm.,  which  does 

not  differ  very  much  from  0.001  in.  There  js,  however, 

one  decided  advantage  in  favor  of  the  metric  measure- 
ment— namely,  in  case  closer  work  is  desired,  a  limit  of 

0.02  mm.  or  0.01  mm.  may  be  set.  If  closer  work  than 
a  thousandth  of  an  inch  is  desired,  multiples  of  the  ten- 
thousandth  must  be  used,  and  they  are  certainly  hard 
to  measure. 

However,  the  greatest  objection  to  the  English  system 
is  not  the  use  of  the  inch  as  a  basis  for  measurements, 
but  to  the  cumbersome  fractions  and  to  the  absurd  mul- 

tiples of  the  inch. 
If  the  trouble  stopped  with  the  lineal  measurements, 

it  would  be  bad  enough,  but  unfortunately  it  extends  into 
all  other  measurements.  In  order  to  become  thoroughly 
conversant  with  the  troubles  of  the  English  system,  one 
should  visit  an  English  plant  at  inventory  time  and  sec 

the  clerks  struggling  with  pound.s,  hundredweights,  quar- 
ters and  tons  on  the  one  hand,  and  pounds,  shillings  and 

pence  on  the  other. 
Many  years  ago  our  money  was  placed  on  a  decimal 

basis,  regardless  of  the  numerous  objections  that  were 
raised,  and  today  surely  no  one  would  have  the  courage 

to  advocate  a  system  based  on  fractions  and  absurd  mul- 
tiples. Yet  this  is  practically  the  j)osition  of  those  who 

object  to  the  metric  system  of  measurements,  a'nd  they 
are  standing  in  the  path  of  progress. 

New  York  City.  C.  J.  MoitnisoN. 

Bore  Off"  PSaime  FnB'stp  WlhacSa? 
The  question  has  been  raised  as  to  whether  it  is  best  to 

locate  flat  surfaces  from  holes,  or  to  locate  holes  from  flat 
surfaces.  It  is  unfortunate  that  an  answer  cannot  be 

given  that  will  apply  in  all  cases.  Past  experience  is  the 
best  guide  when  deciding  the  sequence  on  a  new  job. 
Most  of  us  have  had  jobs  where  we  have  had  to  decide 
between  the  two  methods.  Ail  will  profit  by  an  exchange 
of  ideas.    Therefore,  I  will  contribute  my  bit. 

The  first  job  I  have  in  mind  was  a  malleable  casting 
with  two  cored  holes  to  bore  out  and  a  flat  side  to  machine, 
the  holes  to  have  a  definite  relation  to  the  flat  side.  As 

originally  tooled  up,  the  piece  vvas  held  by  the  bosses  in 
which  the  holes  went,  bored  and  then  milled  in  a  fixture 
while  held  and  located  by  the  bored  holes.    Every  time 
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the  miller  operator  guessed  wrong  on  his  dejith  we  lost 
a  casting.  Every  time  the  table  developed  a  little  slack, 
or  the  cutter  got  dull,  we  got  a  lopsided  one  that  bothered 

the  assembler.  The  whole  job  was  cleaned  up  by  machin- 
ing the  flat  surface  first  in  a  fixture  jigging  from  the 

bosses,  then  boring  in  a  jig  while  jigged  from  the  flat 
machined  surface.  Under  the  old  method,  an  error  of  a 
few  thousandths  in  milling  made  scrap.  By  the  new 
method,  small  variations  made  the  holes  come  slightly 
out  of  center  of  the  bosses,  which  marred  the  appearance 
only. 

The  next  job  was  a  large  gray-iron  casting  that  simply 
had  to  be  filled  with  holes.  Spots  also  had  to  be  milled  to 
provide  a  bolting  surface  at  a  definite  height  above  some 
of  the  holes.  Worst  of  all,  the  machining  had  to  start 
with  reference  to  a  semicircular  surface  that  was  not 

machined.  Some  of  the  holes  were  cored,  to  be  reamed 

out  with  3-lip  drills.  The  fixture  was  made  to  jig  from 
the  semicircular  surface  referred  to,  also  favoring  as  much 
as  possible  the  cored  holes.    The  job  worked  well. 

The  third  piece  was  a  small  crooked  malleable  iron  with 
two  cored  holes  to  bore  out  and  a  foot  on  the  extreme  end 
to  machine.  It  was  bored  first,  then  the  foot  was  finished 
in  a  disk  grinder,  jigging  by  the  two  bored  holes. 

The  fourth  job  was  also  malleable  iron.  It  was  wide 
and  flat,  with  a  cam  track  cast  around  it.  Three  holes 
and  two  flat  surfaces  had  to  be  machined  with  reference 

to  this  track.  The  first  set  of  tools  bored  the  holes,  with- 
out any  consideration  for  the  cam  track.  Then  the  cam 

track  was  hand-formed  with  proper  relation  to  the  holes. 
Lastly,  the  flat  surfaces  were  milled,  gaging  from  the  cam 
and  the  bored  holes.  This  method  was  worked  over  and 

a  new  scheme  evolved  that  milled  the  flat  surfaces  directly 
from  the  cam  track,  then  bored  the  holes  from  the  flat 
surface. 

Each  of  the  foregoing  jobs  showed  features  that  called 
for  different  treatment,  and  for  different  reasons. 

The  first  one  hinged  upon  our  ability  to  make  a  jig 
that  would  bore  a  hole  relative  to  a  flat  surface  more 

accurately  than  we  could  depend  on  milling  the  surface 
from  the  holes.  I  do  not  say  that  good  work  was  not 
possible  by  the  old  method,  but  I  do  know  that  we  got 
less  scrap  from  the  new  tools. 

On  the  second  job,  every  effort  had  to  be  made  to  get 
the  cored  holes  to  clean  up  with  reference  to  the  cast 
bearing  surface.  The  drills  were  long,  the  holes  deep, 
and  the  drills  sometimes  ran  off  a  little.  By  milling  last, 
all  error  was  corrected  in  the  milling  operation.  Had  the 
milling  been  done  first,  a  hole  that  ran  off  would  ruin 
the  casting. 

The  third  job  was  worked  from  the  holes  to  the  foot, 
because  the  foot  was  small  and  would  have  made  a  poor 
gaging  and  holding  point  for  the  boring  jig,  had  the  mill- 

ing been  done  first. 
The  fourth  job  was  a  failure  as  originally  tooled  up, 

]irincipally  because  it  was  started  from  the  wrong  point, 
and  also  because  the  holes  were  so  short  as  to  provide 
only  an  uncertain  means  of  locating  the  piece  for  milling. 
The  second  method  starts  from  the  surface  that  is  not 
to  be  machined,  mills  the  large  flat  surfaces,  and  then 
gages  from  these  large  milled  faces  in  the  boring  jig. 
Note  that  the  hand  forming  operation  is  eliminated. 

These  four  jol)s  were  picked  from  harvester  work. 
There  are  many  more  that  embody  the  same  principles, 
sometimes  singly,  sometimes  in   combination.     All  the 

factors  have  to  be  considered  when  one  is  trj'ing  to  arrive 
at  a  method  that  will  prove  most  satisfactory.  When  you 
get  two  opposites  in  the  same  job,  you  have  to  change 
the  design,  as  a  compromise  between  opposites  is  seldom 
profitable.  H.  W.  Johnson. 

Poughkeepsie,  N.  Y. 

The  editorial  on  page  831,  "Which  Should  Be  Done 
First?"  calls  attention  to  a  .subject  of  great  importance 
and  one  that  should  be  properly  "thrashed  out."  It  ought 
not  to  be  a  hard  matter  for  any  mechanic,  after  he  has 
been  shown  the  piece  to  be  machined,  to  decide  readily 

what  should  be  done  first,  and  yet  "force  of  habit"  often 
causes  one  to  do  the  last  thing  first  and  vice  versa.  In 
the  course  of  my  experience  I  have  found  it  to  be  neces.sary 
first  to  plane  or  mill  about  75  per  cent,  of  work.  Some 

time  ago  I  had  several  marine-engine  cylinders  to  ma- 
chine, the  cylinder  and  base  being  a  one-piece  casting  with 

an  open-end  cylinder  head  and  a  lug  cast  at  each  side  of 
the  base  center  for  fastening  to  the  foundation.  There 
were  also  open  ends  in  the  base  for  removable  side  plates. 

The  machining  operations  were:  Bore  cylinder,  face 
end  of  cylinder,  drill  and  tap  the  same  for  cylinder  head 
studs,  bore  and  face  holes  in  base  for  side  plates,  plane  otf 
bottom  of  lugs  on  base  and  planing  pads  on  cylinder  for 
intake  and  exhaust  manifolds,  drill  and  tap  manifold 
pads  and  drill  base  lugs.  There  was  no  question  in  the 
minds  of  those  interested  as  to  what  should  be  done  first, 

which  was  to  plane  off  the  bottom  of  the  base  lugs  (a(  - 
complished  by  clamping  the  cylinder  top  end  down  against 
the  two  angle  plates  set  at  right  angles  to  each  other 

on  the  planer  table ) ,  after  which  there  was*something  td 

go  by. The  next  operation  was  to  clamp  the  base  by  its  planed 
lugs  to  a  jig  bolted  on  the  faceplate  of  an  engine  latho. 
then  bore  and  grind  the  cylinder  and  face  off  the  end  of 
the  cylinder.  After  that  we  had  plenty  of  machined  sur- 

faces as  a  gage.  As  in  drilling  the  lugs,  it  was  only 
necessary  to  turn  the  engine  bottom  side  up  on  the  base 
of  the  drill  press,  which  made  it  level. 

The  boring  and  facing  of  holes  in  the  base  for  the 
side  plates  was  accomplished  by  resting  the  lugs  on 

parallels  on  the  carriage  of  a  double-headed  boring  lathe. 
In  this  instance  it  seemed  absolutely  necessarj'  to  do  the 
planing  first  and  the  boring,  drilling,  reaming  and  tap- 

ping afterward.  But  in  machining  square  railroad  brasses, 
such  as  are  used  in  side  rods,  the  operations  would  be 
the  reverse,  as  the  only  method  I  could  see  would  be  to 
bore  and  face  on  the  lafhe,  then  mount  on  an  arbor  and 
plane  or  mill.  This  is  assuming  that  the  two  halves  are 
sweated  together  with  solder,  which  is  customary. 

In  machining  planer  chucks,  for  instance,  there  is  a 

question  in  my  mind  which  should  be  done  first,  the  mill- 
ing or  the  boring  and  turning,  as  it  would  seem  an  easy 

matter  to  design  the  jigs  to  do  either  part  first.  Much 
more  could  be  said,  but  I  stop  here  with  these  three  illus- 

trations, adding  that  my  opinion  leans  heavily  toward 
milling  and  planing  first  in  the  majority  of  work. 

Janesville,  Wis.  J.  A.  Raught. 

As  I  have  had  considerable  experience  in  machining 
flat  surfaces  and  holes,  I  will  give  my  opinion  as  to  which 
should  be  done  first. 

It  is  generally  better  to  jdane,  mill  or  finish  a  surface 
in  some  other  way  before  attempting  to  drill  holes.    The 
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leason  is  that,  first  of  all,  it  is  much  easier  to  mark  off 
and  center  punch  on  a  finished  surface.  ̂ loreover,  the 
drill  can  be  started  without  running  out,  l)ecause  the  hard 

scale  of  the  casting  has  already  been  removed.  The  bor- 
ing and  reaming  should,  if  possible,  be  done  when  the 

surface  is  finished.  If  these  operations  are  performed 
while  the  hard  scale  is  still  on  the  casting,  the  reamer  or 
boring  tool  will  wear  more  quickly.  For  this  reason  it 
is  advisable  rather  to  wear  out  the  planing  tool,  which 
can  be  more  readily  brought  to  size  than  a  reamer. 

Another  objection  to  planing  or  milling  after  the  holes 
have  been  bored  and  reamed  is  that  some  burr  is  produced 

inside  the  hole  by  the  planing  or  milling  tool  and  after- 
ward has  to  be  removed..  Suppose  several  large  holes  in 

a  flat  plate  were  finished — that  is,  bored  and  reamed — 
and  one  surface  of  this  plate  was  afterward  planed.  Un- 

less the  planing  tool  was  very  rigid,  it  would  be  almost 
sure  to  dig  into  the  work,  as  it  would  tend  to  .spring  into 
the  hole  and  iu  coming  out  on  the  other  side  would  take 
a  somewhat  deeper  cut  than  was  intended. 

Frequently,  one  surface  on  a  casting  needs  to  be  finished 
only,  and  holes  have  to  be  bored  to  be  at  right  angles 
to  this  surface.  In  this  case  it  is  clear  that  the  surface 

should  be  finished  first,  because  the  casting  can  then  be 

turned  over  and  placed  on  the  drilling-machine  table  or 
strapped  to  the  faceplate  and  have  the  necessary  holes 
drilled  and  reamed.  As  was  pointed  out  in  the  American 
Machinisit,  it  is  impossible  to  give  definite  rules  to  be 

followed  for  each  and  every  job,  because  the  order  of  oper- 
ations must  suit  the  particular  piece  of  work  in  hand. 

Shelton,  Conn.  J.  Limbrunnee. 

•*: 

I  have  had  experience  in  workshops  where  stools  are 
provided  for  every  mechanic,  also  in  others  where  sitting 
is  not  permitted;  yet  precisely  the  same  kind  of  work  is 
done  in  each  instance.    Apparently,  different  establish 
ments  have  diverse  views. 

I  am  foreman  in  a  shop  where  the  work  is  of  an  ex- 
tremely varied  character.  A  number  of  stools  are  pro- 

vided, but  not  enough  from  the  employees'  point  of  view, 
the  proportion  being  at  the  rate  of  two  stools  foi'  each 
three  workmen.  My  sole  reason  for  maintaining  this 

jjereentage  is  that  part  of  the  work  can  be  best  man- 

ipulated when  the  workman  is  standing.  • 
On  the  other  hand,  it  is  true  that  effective  results  can 

be  readily  accomplished  on  a  very  large  proportion  of  the 
work  when  the  men  are  provided  with  suitable  stools.  In 
fact,  certain  tasks  are  more  likely  to  be  well  done  and  at 

the  same  time  be  performed  with  great  r'apidity  if  the 
worker  can  assume  a  comfortable  position.  It  is  simply 
a  matter  of  judgment  on  the  part  of  the  employer  or 
foreman,  when  to  furnish  stools  and  when  not  to  pennit 
their  use. 

Having  learned  from  observation  and  my  own  experi- 
ence, I  can  conscientiously  say  that  providing  stools  for 

each  man  in  a  shop  where  the  work  is  of  a  varied  char- 
acter and  not  of  small  dimensions,  as  in  the  scientific- 

instrument  and  watch-making  industries,  undoubtedly  has 
a  tendency  to  encourage  sluggishness.  For  instance,  often 
the  work  may  be  difficult  to  manipulate  when  the  work- 

man is  seated  on  a  stool,  but  easily  done  when  he  is 
standing.  The  loss  of  time,  however,  is  seldom  taken 
into  consideration  by  employees,  if  they  have  the  chance 

to  be  comfortably  seated;  therefore  the  output  of  the 

department  is  noticeably  reduced  if  the  workmen  are  al- 
lowed to  sit. 

It  is  known  that  certain  employees  are  very  apt  to  as- 
sert that  the  foreman  is  a  heartless  and  thoughtless  indi- 

vidual, particularly  if  he  does  not  happen  to  allow  the 
men  to  go  in  their  customary  go-as-you-please  way.  This 
assertion,  howe\er,  is  frequently  unwarranted,  as  fore- 

men are  usually  anxious  to  obtain  maximum  outputs,  no 
matter  how,  so  long  as  the  work  is  properly  done. 

In  conclusion,  I  agree  most  heartily  with  .Mr.  Davis 

when  he  says,  "There  should  be  no  arbitrary  rules  gov- 
erning the  use  of  stools — utility  and  service  should  de- 

termine." As  the  provision  of  stools  may  either  increase 
or  reduce  the  capacity  of  the  individual,  the  class  of  work 
is  the  determining  factor. 

I  wish  to  take  exception  to  the  suggestion  to  "save 
money  by  discontinuing  the  use  of  chairs  and  stools  in 

the  office  part  of  the  works,"  as  the  work  of  the  office  is 
usually  of  a  repetitive  character.  Hence,  this  work  can 
be  effectively  accomplished  when  the  individual  is  com- 

fortably seated,  whereas  this  cannot  truly  be  said  re- 
garding extremely  varied  work  in  the  shop. 

Manchester,   England.  A.  Eyles. 

How  "Wo^ldl  Yo^  QsiS©  Tlhese 

Eeplying  to  A.  E.  Holaday,  jjage  557,  if  a  molder 
made  one  of  these  gears  he  would  use  a  horn  gate.  I 
would  gate  the  six  gears  by  using  a  ring  core  made  to 

THE    WAV     TO    GATK     THt}     PATTERNS 

fit  the  print.     Fasten  the  gates  to  this  print,  face  the 
seat  of  the  ring  core  and  make  it  cover  the  face  of  the 
teeth.     The  plan  and  section  view  show  the  gears  gated. 

Salem,  Mass.  C.  K.  Kogeks. 
^' 
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On  page  122  is  shown  J.  B.  Murphy's  way  of  grinding 
a  snap  gage.  The  method  is  fair,  but  not  the  best.  If 
his  grinder  spindle  is  not  absolutely  at  right  angles  with 
the  line  of  table  travel,  lie  will  still  grind  his  gage  bell- 
mouthed.    The  better  way  is  to  lay  the  gage  horizontally, 
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level  with  the  center  of  the  wheel,,  run  back  and  forth 
with  the  regular  table  movement,  allowing  the  wheel  to 
run  over  into  the  recess  at  the  inner  end  of  the  gaging 
surfaces.  AMien  one  surface  is  finished,  the  wheel  is 
turned  around  to  grind  the  other  surface. 

Poughkeepsie,  N.  Y.  H.  W.  Johnson. 

SpoaSaimg  Wos-E  To  ¥®,ms 
Is^spectioin^ 

A  few  days  before  I  read  the  editorial  on  page  741,  I 
chanced  to  walk  through  the  macliine  sliop  of  a  plant  that 

makes  a  diversity  of  articles,  and  I  noticed  a  man  per- 
forming an  unusual  o])eration.  The  foreman,  who  was 

standing  nearby,  remarked,  "We  are  spoiling  good  work 
in  order  that  it  may  pass  inspection."  The  article  in 
question  was  a  munition  piece,  and  the  circumstances  were 
exactly  the  same  as  those  described  in  your  editorial.  The 
method  adopted  to  bring  the  outside  diameter  of  the 
thread  to  size  was  somewhat  different,  however. 

It  was  found  that  the  inside  dimension  had  been  held 

strictly  to  the  minimum  limit  and  this  permitted  resort- 
ing to  expanding.  A  brass  mandrel  was  made  and  the 

piece  screwed  into  it.  The  mandrel  was  drilled  through 
the  center  and  a  plug  was  driven  in  by  hand  until  it  had 
entered  into  the  piece  for  the  same  distance  as  the  length 
of  the  outside  thread.  In  every  case  the  diameter  of  the 

outside  thread  was  increased  sufficiently  to  resist  the  "no 
go"  gage,  while  the  inside  dimension  was  kept  within  its 
proper  limits. 

It  seems  to  me  the  foreman  was  not  quite  correct  in  his 
statement.  It  would  appear  that  the  rejection  had  been 
overcome  without  spoiling  the  work.  At  the  same  time 
this  concern,  profiting  by  previous  experience,  could  not 
present  these  altered  pieces  to  the  inspector  as  other  than 

new  work,  as  they  would  have  been  rejected  "on  principle." 
Incidentally,  is  this  practice  of  snap-gaging  outside 

diameters  of  threads  purely  a  European  idea,  or  are  we 
also  guilty  of  it  ?  H.  D.  Murphy. 

Jersey  City,  N.  J. 

Aipe  P©laslhed 

Two  men  were  overheard  discussing  some  of  the  stories 
of  freak  methods  of  inspection  that  have  been  going  the 
rounds.  One  had  been  explaining  that  the  entire  outside 
surface  of  the  shell  must  be  free  from  rough  spots  and  tool 

marks  and  highly  polished.  "They  tell  me,"  he  remarked, 
"that  after  the  shells  are  all  finished  and  inspected,  the 
Russians  take  a  cloth  and  rub  it  all  over  the  outside,  and 
if  so  much  as  a  tiny  bit  of  lint  is  left  sticking  to  the  sur- 

face, they  reject  the  shell."  "Ah,  nonsense,"  the  other 
replied,  "I  don't  believe  a  tenth  part  of  these  silly  stories 
about  this  munitions  stuff ;  they  don't  sound  reasonable." 

The  writer  once  heard  one  of  the  Russian  inspectors  ex- 
plain why  they  were  so  very  particular  about  the  finish, 

even  on  clearance  surfaces,  where  it  would  seem  a  good 
tool  finish  should  be  good  enough.  Possibly  you  will  re- 

call how  the  skate  runners  used  to  stick  to  your  mittens 

when,  as  a  boy,  you  went  skating  on  a  snappy  cold  winter's 
morning,  down  on  the  mill  pond  in  the  home  town.  If 

some  country  humorist  persuaded  you  to  "taste"  the  run- 
ner, you  will  certainly  remember.  The  Russians  assume 

that  any  of  the  shells  made  in  this  country  may  have  to 

bo  handled  in  weather  much  colder  than  any  you  or  I 
have  ever  experienced.  The  handling  is  done  by  soldiers 

who  are  equipped  with  sheep's  wool  mittens,  very  thick 
and  loosely  woven  to  resist  extreme  cold.  If  the  shells  are 
highly  polished,  the  soldiers  have  learned  that  a  little 
dexterity  in  breaking  loose  from  them  makes  it  possible  to 
let  go  without  much  trouble.  But  if  the  surface  is  full 
of  tool  marks  or  rough  spots,  considerable  of  the  mitten 
is  left  sticking  to  each  shell  handled,  somewhat  after  the 
manner  that  a  piece  of  magnetized  work  will  pick  up 
chips  if  laid  on  a  dirty  bench.  The  result  is  that,  after 

a  few  hours'  handling  of  rough  .shells,  the  soldier  is 
minus  a  pair  of  mittens.    Not  so  very  unreasonable,  after 
all.  •  P.  H.  BOGAHT. 

West  Philadelphia,  Penn. 
35 

Readers  of  the  American  Machinht  who  may  be  tempted 

to  make  an  emery-cloth  holder,  as  described  by  J.  K. 
Long  on  page  504,  will  have  greater  success  in  holding 

CORRECT    AND    INCORRECT    SHAPE    OF    BLOCK 

the  emery  cloth  if  they  shape  the  ends  of  the  holder  to 
the  form  shown  at  B.  A.  R.  Whittle. 

Quebec,  Canada. 

fh^e  Va^fltuie  ©f  Fraasaia^ 

The  editorial  on  page  1092,  Vol.  44,  regarding  the 
value  of  praising,  is  very  good.  What  a  big  help  it  is 
to  be  praised  just  a  little  now  and  again,  or  for  the 
foreman  to  give  you  a  smile.  It  helps  one  a  great  deal 
with  his  work  and  is  very  encouraging.  It  is  best  not 
to  praise  some  men  too  often,  or  they  take  advantage  of 
it.  I  suppose  this  is  why  those  who  would  value  a  little 

praising  do  not'  get  it. 
Perhaps  the  lathe  operator  is  working  to  limit  gages, 

but  still  I  think  he  is  wondering  whether  the  job  will 
pass  inspection.  He  certainly  ought  to  feel  reassured  if 
he  has  made  his  job  right  to  the  gages  given  him.  but 
why  not  make  reports  to  the  men  when  the  work  passes 
inspection?    They  soon  hear  about  it  if  it  is  wrong. 

Wembley,  England. J.  H.  Davis. 

Two  Uiatffisusal  Ji^  a»dl  Fastwre 

On  page  720  you  show  a  slip  bushing  -lield  down  by  a 
sloping  pin  in  a  slot,  one  side  of  which  is  angular  and  one side  straight. 

Why  is  it  necessarj'  to  make  two  cuts  and  two  settings  ? 
Why  not  make  one  angular  cut  and  let  it  go  at  that  ? 

Poughkeepsie,  N.  Y.  H.  W.  Johnson. 
[No  reason  at  all,  except  that  the  original  drawing 

showed  it  that  way. — Editor.] 
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A  GS^rSs^sffiigiS  Gnfft  Tlbsitl  K^sists 

Anyone  who  visits  shops  in  various  industries  and  in 
different  localities  is  impressed  with  the  many  points  of 
difference  in  methods  and  practice.  New  ideas  do  not 
seem  to  circulate  nearly  so  readily  as  they  should,  and 
many  shops  are  still  using  methods  that  have  been  dis- 

carded in  other  localities,  because  the  newer  practice  has 
not  been  brought  to  their  attention. 

Many  shop  foremen  realize  the  deficiencies  of  their  own 
shop  equipment  and  methods  and  often  express  a  desire 

to  visit  other  shops  for  the  purpose  of  acquiring  informa- 
tion that  can  be  transplanted  to  their  home  shop.  Some 

manufacturers  consider  that  it  pays  to  send  their  men  on 
tours  of  inspection  in  order  to  secure  new  ideas  for  their 

own  use  and  believe  that  the  money  so  spent  is  a  good  in- 
vestment. 

In  many  instances  the  American  Machinist  acts  as 
either  a  substitute  for  or  a  supplement  to  such  visits  and 
makes  it  possible  to  learn  what  is  going  on  in  other  shops. 
In  both  cases  it  is  necessary  for  one  to  be  able  to  adapt 
to  his  particular  needs  the  ideas  and  methods  seen. 

Whether  one  can  travel  or  not,  a  recoi'd  of  new  devel- 
opments in  machine  work  is  essential  to  the  best  results; 

and  employers  can  make  no  better  investment  than  to  see 
that  their  foremen  have  at  all  times  the  best  information 

available,  just  as  they  have  the  best  systems  and  tools. 
With  this  in  mind  it  seems  seasonable  to  suggest  that  a 

copy  of  the  American  Machinist  would  make  a  most  appro- 
priate and  desirable  Christmas  present  to  those  in  charge  of 

shopwork  and  would  prove  a  profitable  investment  as  well. 
It  is  a  gift  that  lasts  all  through  the  year  and  that  brings 
week  by  week  the  information  that  makes  a  man  of  more 
\  alue  to  both  his  employer  and  himself.  This  is  suggested 
Ijy  the  experience  of  several  who  consider  the  Amer- 

ican Machinist  one  of  the  best  forms  of  present  they  can 
make. 

Piuirged  V^elfas-e  Wos-R 
There  are  fads  in  our  American  industry,  as  well  as 

in  our  political  life.  The  latter  has  given  us  three  slogans 
in  a  dozen  years:  Conservation,  Progressivisra,  Pre- 
])arednes8.  During  about  the  same  length  of  time  industry 
has  been  aroused  by  Welfare  Work,  Efficiency,  and  Safety 
First. 

An'  outgrowth  of  the  last  one  named  is  in  danger  of 
being  confused  with  the  first.  Welfare  work,  or  industrial 
betterment  work,  ran  its  course  a  number  of  years  ago. 
It  was  discredited.  It  was  unmasked  and  stood  out 

honeycombed  witli  self-advertising,  self-aggrandizement, 
j)aternalism  and  selfishness.     It  deserved  to  go. 

But  some  of  the  things  that  were  once  done  in  the 
minie  of  welfare  work  are  being  revived.  Many  a  plant 
tdday  has  a  hospital,  a  lunchroom,  banking  and  loan 
service,  recreation  facilities  and  the  like.  These  and 
others  were  with  us  under  the  old  welfare  work.  But 

the  motive  then  and  today  is  different. 

iiiiiiionniiiiinnniiiiiiiiiniioiiiniiiiiiiiiniiiiiningniniiii 

In  an  address  before  the  Fifth  Annual  Safety  Congress, 
Dr.  Otto  P.  Geier,  Industrial  Physician  of  the  Cincinnati 
Milling  Machine  Co.,  said: 

InteHigent  modern  Industry  now  recognizes  the  oppor- 
tunity for  service  to  its  employees.  As  a  result  we  have 

today  many  of  the  finest  examples  of  cooperation  between 
labor  and  capital  in  the  activities  of  personal  service  depart- 

ments. In  the  past  many  abortive  attempts  at  so-called  wel- 
fare work  have  signally  failed  to  furnish  true  and  lasting 

points  of  the  contact  and  better  understanding.  These  have 

failed  deservedly,  because  as  a  rule'  the  supposed  benefits 
hav  been  superimposed  upon  the  group  of  workers,  requiring 
and  asking  no  service  on  their  part.  The  average  American 
workman  is  suspicious  of  an  employer  "bearing  gifts."  This 
same  average  American  workman,  however,  is  keen  enough 
to  engage  cooperatively  in  any  undertaking  that  is  frankly 
advanced  by  the  employer  as  a  mutual  advantage.  He  merely 
asks  that  "all  the  cards  be  laid  on  the  table." 

The  new  motive,  the  one  behind  this  purged  welfare 
work,  is  seen  to  be  cooperation. 

Its  activities  include  all  of  the  following  and  more: 
Employment  service,  locker-room  facilities,  medical  ser- 

vice, sanitation,  education  and  safety  first,  care  of  the 
injured,  an  all-day  clinic,  dental  service,  sickness  and 
death  benefits,  lunchroom  and  restaurant,  building,  bank- 

ing and  loan  facilities,  and  recreation. 
From  the  new  motive  of  cooperation  for  mutual  ad- 

vantages, such  activities  are  not  forced,  they  are  not 
selfish,  they  promise  great  things. 

As  practiced  in  some  machinery  building  plants  today, 
such  service  is  truly  purged  welfare  work.  A  newer  name 

for  it  is  "Employees'  Service." 

PiaE^iHiii^^  for  fHe  Future 
The  machine-tool  industry  as  a  whole  has  had  the  habit 

of  putting  off  the  developing  of  new  machines  until  a 
period  of  slackness.  When  business  was  good,  production 

was  the  object  of  existence;  when  business  was  poor,  de- 
signing came  in  for  a  share  of  attention. 

At  the  present  moment  this  habit  seems  to  have  been 
broken  in  a  number  of  shops.  Xew  machines  are  on  the 

drawing  board  or  in  the  pattern  shop  or  even  on  the  e.x- 
perimental  floor.  In  some  cases  outside  engineers  and 
designers  have  been  intrusted  with  the  work  of  developing 
the  new  lines,  so  as  not  to  interfere  with  shop  production. 
There  is  promise  of  a  number  of  radical  improvements  in 
machine  tools  that  will  be  brought  to  public  notice  next 
year.  The  development  work  under  way  is  the  wisest  kind 

of  planning  for  the  future. 
The  final  results  from  this  far-sighted  policy  may  have 

a  profound  influence  upon  tlie  industry  as  a  whole.  A 
few  weeks  ago  the  American  Machinist  commented  upon 
ihe  fact  that  in  the  future  the  machine-tool  building  in- 

dustry would  undoubtedly  be  financed  much  better  than 
it  has  been  in  the  past;  that  is,  when  periods  of  dullness 
in  business  come,  machine  builders  will  be  in  a  position 

to  build  for  stock.  The  development  of  new  designs  dur- 
ing this  present  period  of  rushing  business  is  but  one  of 

the  steps  necessary  to  take  advantage  of  the  opportunity 
to  build  for  the  storehouse  when  (he  time  offers. 
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Ar&iatsal  Meetiiag  of  tSue  A.S.M.E. 

"  The  thirty-.seveiith  annual  meeting  of  the  American  So- 
ciety of  llechanical  Engineers  was  held  in  the  Engineer- 

ing Societies  Building,  New  York,  Dec.  5  to  8,  1916. 
The  usual  committee  meetings  occupied  the  first  day.  The 

presidential  address  and  the  reception  to  the  new  presi- 
dent, Prof.  Ira  N.  Hollis,  whose  portrait  appears  here- 
with, occupied  the  first  eveninjr. 

The  only  paper  of  the  second  day  which  is  directly  in 
the  machine-manufacturing  field  wa.s  the  proposed  safety 

DR.    IRA    N.    HOLLIS,    NEWLY    ELECTED    PRESIDENT    OF 
THE  AMERICAN  SOCIETY  OF  MECHANICAL  ENGINEERS 

code  for  cranes.  This  is  the  work  of  a  committee  repre- 
senting various  industries,  including  an  accident  and  in- 

demnity company.     This  paper  appears  on  page  1053. 
A  memorial  meeting  to  Prof.  John  E.  Sweet,  past  presi- 

dent, honorary  member  and  founder  of  the  society,  fol- 
lowed the  morning  session. 

Discussion  on  Industrial  Management 

The  topical  discussion  on  industrial  management  was 
well  attended  and  brought  out  the  experiences  of  many  of 
the  speakers.  The  topics  were  outlined  in  four  short  ad- 

dre.sses:  "How  to  Secure  the  Cooperation  of  Workmen," 
by  E.  E.  Barney;  "Standardization  in  Industrial  Man- 

agement," by  Sanford  A.  Thompson;  "Graphical  Control 
on  the  Exception  Principle  for  Executives,"  by  Frank  B. 
Gilbreth;  "Employees'  Service  Work,"  by  A.  J.  Baker. 
The  trend  of  the  discussion  from  the  floor  was  in  regard 

to  the  relationship  between  employer  and  workman.    Sev- 

eral laid  emphasis  upon  the  need  of  providing  the  advan- 
tages of  satisfactory  working  conditions  in  addition  to adequate  pay. 

The  interest  in  this  discussion  indicated  that  similar 

sessions  might  profitably  be  made  one  of  the  features  of 

the  meetings  of  the  American  Society  of  Jlechanical  En- 

gineers. Machine-Shop   Session 

In  the  machine-shop  session  but  two  papers  were  pre- 

sented— one  by  Carl  G.  Barth  on  the  "Standardization  of 
Machine  Tools,"  and  the  other  by  H.  K.  Hathaway,  chair- 

man of  the  subconmiittee  on  machine-shop  practice,  which 

dealt  with  a  proposed  plan  for  the  activities  of  the  com- 
mittee. The  paper  criticizes  technical  societies  for  not 

including  a  research  bureau  with  a  permanent  and  well- 
paid  secretary  who  would  bear  the  same  relation  to  the 
society  activities  as  a  manager  does  to  the  shop.  He 
would  employ  experts  for  investigations  and  so  secure 
their  entire  efforte,  which  it  is  obviously  impossible  for 
members  of  committees  to  give,  owing  to  the  demands  of 
their  regular  occupations. 

The  paper  refers  frequently  to  the  work  of  the  late 
Frederick  W.  Taylor  and  winds  up  with  a  proposed  clas- 

sification of  machine-shop  practice,  consisting  of  what 
might  be  called  an  alphabetical  Dewey  system,  in  which 
letters  are  used  as  symbols  for  designation  of  the  various 
activities  in  a  manufacturing  plant. 

Mr.  Barth's  paper  again  called  attention  to  the  de- 
sirability of  standardizing  machine  tools,  the  main  points 

being  as  follows : 
The  object  of  his  paper  is  to  enlist  the  cooperation  of 

the  society  in  encouraging  machine-tool  builders  to 
adopt  certain  standards  for  machine  tools. 

The  paper  deals  in  turn  with  the  subjects  of  standard- 
ization of  the  machine  equipment  of  a  shop  as  a  whole, 

standard  speed  series,  standard  feed  series,  the  power  of 

machine  tools,  tool  posts  for  lathes,  lathe  centers,  T-slots, 
lathe  centers  and  drilling-machine  and  miller  sockets. 

ilr.  Barth  advocates  the  adoption  of  a  universal  speed 

series  by  all  machine-tool  builders  for  all  machines  such 
as  lathes,  boring  mills,  millers,  drilling  machines,  etc.  It 

is  almost  universally  accepted  that  the  available  speeds  of 

a  machine  should  be  in  a  geometrical  progression.  Mr. 

Barth's  ideal  is  represented  in  the  progression : 
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The  same  views  hold  for  feeds,  except  in  the  design  of 

lathes,  in  which  the  feeds  for  plain  turning  are  obtained 

as  a  constant  fraction  of  the  screw-cutting  feeds. 

While  the  adoption  of  a  standard  speed  series  for  all 
machine  tools  would  be  a  wonderful  step  in  the  right 

direction,  to  get  the  greatest  advantage  from  this  it  would 

have  to  be  accompanied  by  the  adoption  of  a  standardized 

amount  of  power.  At  the  present  time  it  seems  impossible 

to  recommend  any  but  the  time-honored  forms  of  tool 

posts. 
ilr.  Barth  unqualifiedly  recommends  the  universal 

adoption  of  Brown  &  Sharpe  standards  for  lathe  centers 

and  drill  and  miller  sockets.  He  recommends  the  uni- 
versal abandonment  of  the  tang  as  a  method  of  driving 

drills,  he  having  adopted  a  key  drive  some  years  ago. 
The  first  valuation  session  consisted  of  three  papers, 

the  one  by  Charles  Piez  on  "Perpetual-Inventory  and 

Appraisal  Value,"  being  presented  herewith : 
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The  establishment  of  true  costs  is  an  essential  element 
in  the  success  of  a  business,  and  they  can  only  be  obtained 
when  every  item  of  expense  is  included.  What  the  man- 

agement of  an  industry  is  chiefly  concerned  in  is  to  pro- 
vide a  fund  through  a  proper  scale  of  depreciation  which 

will  reimburse  it  for  the  difference  between  the  cost  price 
of  a  piece  of  equipment  and  its  fair  cash  price  when 
discarded  or  replaced  by  improved  equipment.  This 
difference  is  properly  a  part  of  the  cost  of  the  product, 
but  becomes  so  only  by  charging  depreciation  against  the 
expenses  of  operation. 

Proper  rates  of  depreciation  can  only  be  determined  by 
those  in  close  contact  with  and  having  full  knowledge  of 
the  operating  conditions  and  operating  needs  of  an  in- 

dustry; and  as  appraisal  companies  can  hardly  claim  to 
have  such  contact  and  knowledge,  they  do  their  clients 
positive  harm  when  they  enter  the  field  of  depreciation. 

The  problem  of  determining  an  adequate  scale  of  de- 
preciation is  by  no  means  simple,  and  it  is  astonishing  to 

find  how  widely  the  practice  among  different  manufac- 
turers in  the  same  line  varies.  The  manufacturers  of  con- 

veyors and  elevators  have  taken  up  this  subject  recently 
and  have  adopted  a  schedule  of  standard  depreciation 
rates  that  establish  a  broad  basis  upon  which  fair  operat- 

ing values  and  the  shrinkage  therein  can  be  computed, 
and  serve  as  the  preliminary  steps  to  the  equitable  dis- 

tribution of  these  shrinkages,  or  depreciation  in  value, 
over  the  cost  of  the  product.    This  schedule  follows : 

STANDARD     DEPRECIATION     RATES     ADOPTED     BY     MANUFAC- 
TURERS'COST  CONFERENCE,  P'EB.  25,  I9I6 

T,  -. .-             ,  .  Per  Cent. 
Buildings  and  Accessories:  on  Cost 

Reinforced  concrete  or  steel  and  tile    2.0 
Brick  and  steel  with  noncombnstiljle  roof  and  con- 

crete floors    2.5 
Brick,  steel  and  wood    3  0 
Brick  and  wood    3  0 
Steel  frame,  wooden  roof  and  corrugated-iron  walls  3.  5 
Steel  frame,  noncombustible  roof  and  corrugated- 

iron  walls    3,0 
Concrete  block,  with  wooden  roofs  and  floors    3.5 
All-wood  structures,  well  built  (20  years)    4.5 
All-wood  structures,  cheap  (20  years)    5.0 
Sprinkler  system  (20  years)    4.0 
Heating  and  ventilating  system  ( 20  years)    4.0 
Water  and  sewer  piping  and  sanitary  fixtures  (where 

separate)    4  0 
Tanks  and  reservoirs,  steel    4,5 
Tanks  and  reservoirs,  wood  ( 1  0  years)   (all  repairs 

and  maintenance  to  be  charged  to  account  8(S59) .  9.0 

Machinery  and  Large  Equipment: 

Boilers,  pumps,  feed-water  heaters  and  air  com- 
pressors   6.0 

Power  piping    6.0 
Switchboards,  main  wiring  and  conduit    6.0 
Engines  and  dynamos    5.0 
Machinery,     motors,     machine     tools,     traveling 

cranes,  etc    4,5 
Puneh  presses,  bending  rolls,  power  shears  and  drop 
hammers    4.5 

Shafting,  pulleys,  hangers  and  belting. '.    50.  0 
Machine-tool     accessories — boring     bars,     drivers, 

keyseating  broaches,  etc.  (:tll  renewals  to  repairs)  50.0 
Cupolas,  converters,  melting  furnaces  and  accessor- 
ies   5.0 

Annealing  and  heating  furnaces,  ovens,  forges,  etc.  5.0 
Motor  trucks    20.  0 
Storage-battery  locomotives  (battery  renewals  to 

repairs)    10,0 
Horses  and  wagons    12.0 

Small  Tools: 

For  machines,  net  additions    50.  0 
Hand  tools,  net  additions    50.  0 
Punches  and  dies  (standard),  n^t  additions    50.  0 
Chills,   iron   and  steel  fla.-^' 8  aU  accessories,  net 

additions         50.0 

Fixtures,  Furniture  and  Miscellaneous  Ekjuipment: 
Steel  shelving,  lockers,  etc    5.0 
Mechanical  appliances,  net  additions    60,  0 
Departmental    wiring    and    electric    fixtures,    net 

additions    60.  0 
Miscellaneous  items  (wood),  net  additions    70. 0 

Patterns  (Standard) : 
Metal,  net  additions    75. 0 
Wood,  net  additions    1 00 .  0 
All  patterns  required  for  a  particular  order  or  con- 

tract  to   be   charged   to  the  job. 

er  Cent,  on Reducing 
Balance 3.0 

4  0 
5.0 
5  0 

7  0 
6  0 
8  0 
10  0 
12  0 
7.5 
7.5 

7  5 
10  0 

20.0 

15  0 15  0 

15  0 
10.0 

10.0 
10.0 

10  0 
10  0 

60  0 
30  0 
35.0 

12.0 

Drawings: 

■)!1  "j  ""  "*»■"'="■''  drawings  to  be  charged  to  expense All  drawings  required  lor  a  particular  order  or contract  to  be  charged  to  the  job 

Miscellaneous  Real-Estate  Improvements: 
Pavements,  sidewalks,  fences,  retaining  walls,  road- 

ways, tracks,  yard  drainage,  general  conduits, tunnels,  vaults,  etc   

4.5 

10.0 

It  was  largely  as  a  result  of  the  recommendations  made 
by  the  Federal  Trade  Commission,  that  the  co.st-aecounting 
systems  of  various  lines  of  industry  be  standardized,  that 
the  manufacturers  of  conveyors  and  elevators  made  a  de- 

termined effort  to  agree  on  some  standardized  form  of 
accounting  procedure.  The  preliminary  meeting  of  the 
manufacturers  and  their  accountants  disclo.sed  the  fact 
that,  out  of  nine  manufacturers,  two  disregarded  the  ques- 

tion of  depreciation  entirely,  five  charged  off  depreciation 
to  profit  and  loss,  and  only  two  charged  depreciation 
against  operating  expenses,  making  it  thereby  a  com- 

ponent part  of  the  cost.  The  rates  of  depreciation  varied 
widely,  and  the  first  steps  taken  by  the  conference  con- 

sisted in  determining  a  standard  schedule  of  rates  of  de- 
preciation. As  an  item  of  interest  and  as  an  incentive 

for  other  lines  of  industry  to  determine  and  agree  upon 
similar  standards,  I  have  already  given  the  .schedule.  The 
rates  are  but  compromises  growing  out  of  the  judgment 
and  experience  of  the  individual  members  of  the  conveyor 
manufacturers'  conference,  but  their  correctness  can  later 
be  verified  by  matching  the  perpetual-inventory  values, 
which  these  rates  will  establish,  against  the  actual  experi- 

ence of  loss  in  cash  value  when  equipment  or  buildings are  discarded. 

They  establish  therefore  a  broad  basis  upon  which  fair 
operating  values  and  the  shrinkage  in  these  values,  due 
to  wear  and  tear  and  change  in  style,  can  be  computed, 
and  serve  as  the  preliminary  steps  to  the  equitable  dis- 

tribution oi  these  -shrinkages,  or  depreciation  in  value, 
over  the  cost  of  the  product. 

I  recognize  the  value  of  the  work  done  by  the  appraisal 
companies  in  establishing  authoritative  replacement  values 
for  purposes  of  insurance,  for  the  purpose  of  comparing 
the  physical  values  of  various  plants  about  to  be  purcha.sed 
or  merged,  or  as  the  foundation  upon  which  a  perpetual 
inventory  kept  by  the  industry  itself  can  be  based ;  but  I 
am  convinced  that  only  a  perpetual  inventory  providing 
for  a  sound  schedule  of  depreciation,  and  intelligently 
handled  by  the  management  of  the  industry,  is  of  value 
in  determining  the  true  cost  of  the  product. 

Determining  the  Value  of  Physical  Properties 

The  following  paper  on  the  "Valuation  of  Industrial 
Properties"  was  presented  by  Walter  N.  Polakov : 

The  question  of  determining  the  value  of  the  physical 
properties  of  our  industrial  establishments  and  public 
utilities  has  been  recently  brought  to  public  attention. 
The  purpose  was  primarily  to  justify  the  increased  cost 
of  commodities,  rates  and  transportation  as  gravely  influ- 

enced by  heavy  investments  in  the  machinery  of  produc- 
tion. Discu.ssing  the  subject  at  the  conference  on 

valuation  held  in  Philadelphia  in  iSTovember,  1915,  the 
writer  said:  "The  loss  to  the  companies  from  the  under- 

valuation of  their  property  is  insignificant  in  comparison 
to  the  actual  losses  due  to  the  lack  of  proper  operating 
methods.  The  subject  of  correct  methods  of  appraising 
a  property  is  completely  overshadowed  by  the  importance 
of  determining  the  proper  methods  of  using  this  prop- 

erty. .     .     .    What  is  needed  most  is  the  correct  valua- 
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tion  of  operating  and  managerial  methods  in  vogue,  and 
over-estimating  the  ini])ortance  of  property  vahiation  is 

lilie  trying  to'trac'e  okl  sins  instead  of  preventing  the 
committing  of  new  ones." 

It  is  a  fact  that  the  fixed  portion  of  the  capital  in- 
vested in  real  estate  and  equipment  has  materially  in- 

creased since  the  tractor  replaced  the  ox  plow;  modern 

factory  equipment  has  taken  the  place  of  artisans'  tools, 
and  transportation  is  done  by  rail  and  automobiles  instead 
of  horses.  The  correspondingly  increased  financial  burden 
has  created  a  new  problem:  How  to  absorb  the  expense 

of  wear  and  tear,  obligations  to  money  lenders,  etc.,  in- 
creased by  adopting  expensive  machinery  of  production 

as  a  result  of  engineering  progress. 
The  solution  offered  by  financiers  and  accountants  of 

the  old  school  was  to  include  in  the  manufacturing  cost 

all  the  fixed  charges  of  a  plant  and  all  the  financial  obli- 
gations of  a  company  irrespective  of  whether  these  in- 

vestments or  expenses  contributed  anything  to  the  value 
of  the  commodity  or  in  any  way  benefited  the  production. 
If  the  instruments  of  production  were  completely  used  up 
in  the  process,  this  theory  would  be  correct.  However,  in 
a  typical  case  the  value  of  the  instruments  of  production 
passes  only  partly  into  the  cost  of  commodities  as  they  are 

produced.  Apparently  the  self-evident  fact  that  the  equip- 
ment not  used  in  production  cannot  pass  any  part  of  its 

value  into  the  product  was  usually  obscured  by  a  con- 
sideration that  it  loses  value  during  idleness  and  mean- 

while accumulates  such  charges  as  rent,  interest,  insur- 
ance, etc. 

Tlie  absurdity  of  including  these  expenses  of  idleness 
in  the  cost  of  an  article  already  bearing  its  share  of  fixed 
charges  was  so  clearly  exposed  at  the  Buffalo  meeting  of 
this  society  by  H.  L.  Gantt,  Mem.  Am.  Soe.  M.  E.,  that 
any  further  argument  seems  superfluous.  Present  prac- 

tice manifestly  tends  to  charge  against  the  cost  of  a 

product  the  cost  of  over-equipment  and  mismanagement, 
thus  imposing  on  society  the  penalty  for  tolerating  these 
conditions  in  the  industries. 

The  paradox  that  adopting  improved  machinery  de- 
vised by  designers  reduces  the  rate  of  profit  of  the  enter- 
prise can  be  explained  either  by  the  fact  that  the  improve- 
ment is  merely  illusory  or  that  an  improper  use  is  made 

of  the  improvements.  No  careful  manager  would  approve 
a  replacement  or  new  installation  of  equipment  unless 
study  proved  beyond  any  doubt  that  the  advantages  offered 
by  such  a  change  are  ample  to  more  than  pay  for  the 
investment.  When  the  cost  of  production  increases  after 
an  investment  is  made,  it  indicates  plainly  either  that  it 
was  poor  judgment  to  make  the  change  or  that  the  method 
of  management  does  not  offer  the  opportunity  to  secure 
the  advantages  inherent  in  the  new  improvement. 

Nevertheless,  the  tendency  of  the  average  rate  of  profit 
to  fall  is  only  a  manifestation  of  the  development  of  the 
productive  powers  of  society.  Automatization,  growing 
speed  and  capacity  of  machinery  cause  the  same  number 
of  laborers  in  the  same  time  to  convert  a  larger  quantity 
of  raw  and  auxiliary  materials  into  product.  In  other 
words,  the  fall  of  the  rate  of  profit  is  not  due  to  an  abso- 

lute, but  only  to  a  relative  increase  of  the  capital  in- 
vested in  means  of  production  over  its  part  invested  in 

labor.  This  law,  though  seldom  recognized,  is  actually 
followed  in  our  industrial  development.  It  requires  an 
increasing  mass  of  total  capital  for  the  purpose  of  using 
the  same  quantity  of  labor  to  secure  the  same  mass  of 

profit  though  at  a  falling  rate  of  profit.  If  the  mass  of 
profit  is  to  be  increased  through  the  introduction  of  im- 

proved machinery — that  is,  with  corresponding  increase  of 
investment — without  curtailing  the  wages  or  lengthening 
the  working  day,  the  intensity  of  labor  must  be  increased. 

In  other  words,  to  keep  pace  with  industrial  progress 
in  order  to  meet  the  requirements  and  competition,  im- 

proved instruments  of  production  were  adopted.  Increase 
of  investments  is  followed  necessarily  by  reduction  of  the 
rate  of  profit,  and  in  order  to  secure  the  same  or  larger 
earnings  the  manufacturer  must  expand  the  production, 
ergo,  increase  the  investments.  This  is  the  process  we 
actually  observe  in  our  industrial  development.  No 
amount  of  pains  given  to  the  subject  of  proper  appraisal 
of  physical  property  can  alter  the  tendency  for  tlie  rate 
of  profit  to  fall.  Increasing  the  selling  prices,  although 
a  temporary  expedient,  overtaxes  eventually  the  purchas- 

ing capacity  of  consumer  and  creates  a  so-called  busi- 
ness depression. 

The  misuse  of  or  failure  to  use  the  expensive  machinery 
of  production  is  not  a  sufficient  reason  either  to  advance 
prices  or  to  lower  wages,  as  both  undennine  our  future. 
Neither  is  it  necessary.  A  manufacturer  adopting  su- 

perior methods  of  planning  and  managing  his  business, 
working  with  improved  methods  of  production  that  have 
not  yet  become  general,  can  sell  below  the  market  price, 
but  above  his  individual  price  of  production.  In  this  way 
his  rate  of  profit  rises  until  competition  levels  it  down. 

During  this  period  the  second  requisite  comes  into  play — 
the  expansion  of  the  invested  capital,  facilitated  by  the 
previous  period  of  accumulation.  According  to  the  degree 
of  his  expansion  he  will  be  enabled  to  employ  all  of  his 
workmen  or  more;  in  other  words  he  will  be  enabled  to 

produce  the  same  or  a  greater  mass  of  profits.  As  long 
as  industrial  development  along  the.se  lines  is  still  possi- 

ble, and  this  possibility  is  accentuated  not  only  by  Euro- 
l^ean  experience,  but  by  our  numerous  experiments  and 
successful  demonstrations  of  the  adaptation  of  scientific 
principles  to  the  management  of  various  industries,  the 
revision  of  our  methods  is  a  paramount  problem.  There- 

fore the  problem  of  determining  the  real  value  of  our 
industrial  and  managerial  methods,  if  properly  solved, 

offers  the  opportunity  of  rectifying  the  errors  of  the  past. 
The  appraisal  of  industrial  property,  when  accurately 

made,  discloses  the  fact  othenvise  overlooked  that,  as  a 
rule,  there  are  more  means  of  production  than  are  made 
use  of,  and  the  idle  capital  investments  represent  also  idle 
labor.  The  revenue-producing  factor  in  our  mode  of 
production  is  not  the  investment,  but  the  method  of  its use. 

This  statement  does  not  imply  suggestion  to  appraise 

property  according  to  the  capitalization  of  the  earnings. 
The  use-value  of  the  plant  has  nothing  to  do  with  its 
cost-value  and  is  in  the  highest  degree  unfit  for  the  pur- 

pose, as  it  varies  with  personnel,  policy  and  methods. 
Evolution  in  our  industrial  relations  will  eventually  re- 

verse the  present  situation,  and  all  charges  for  unprofit- 
able investments  and  nonjiroductive  forces  will  not  be 

borne  by  the  consumers,  who  as  yet  have  no  ]X)wcr  nor 
means  to  take  an  active  part  in  the  management  of  the 

industries.  Unfit  methods  and  incapable'  leaders  are 
equally  harmful  to  both  investors  and  consumers,  and 
their  interests  unite  in  denumding  that  methods  of  the 
highest  value  be  developed  and  put  into  use. 
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of  iKadl^stirlal  Val^e* 
By  II.  L.  Gantt 

There  are  only  two  leading  theories  as  to  what  cost  of 
production  in  an  industrial  plant  consists  of.  They  are: 
(a)  That  the  cost  of  an  article  must  include  all  of  the 
expense  incurred  in  producing  it,  whether  siich  expense 
actually  contributed  to  the  desired  end  or  not;  (b)  that 
the  cost  of  an  article  should  include  only  those  expenses 
actually  needed  for  its  production,  and  any  other  expenses 
incurred  by  the  producers  for  any  reason  whatever  must 
be  charged  to  some  other  account. 

When  plants  are  operated  at  full  capacity,  both  theories 
give  the  same  cost.  At  less  than  full  capacity,  however, 
the  expense  of  carrying  the  idle  machinery  is,  under  (a) 
included  in  the  cost  of  the  product,  making  the  cost 

greater;  while  under  (b)  this  expense  is  carried  in  a  sep- 
arate account  and  deducted  from  profits,  leaving  the  cost 

constant.  When  costs  are  figured  according  to  (b),  great 
activity  immediately  ensues  to  determine  why  machinery 
is  idle,  and  to  see  what  can  be  done  to  put  it  in  operation 

that  it  may  earn  at  least  a  part  of  the  expense  of  its  main- 
tenance. 

Idleness-expense  charts  now  being  made  monthly  in 
several  large  plants  enable  the  managers  to  determine  the 
causes  of  idleness  in  different  departments.  The  expense 
shown  in  these  charts  to  be  due  to  lack  of  work  indicates 

a  faulty  sales  policy  or  too  large  a  plant — that  the  demand 
has  been  over-estimated.  If  it  be  that  the  plant  is  too 
large,  an  effort  should  be  made  so  to  utilize  or  dispose  of 
the  excess  that  the  expense  of  idleness  may  be  taken  care 
of,  even  if  at  no  profit.  That  resulting  from  a  lack  of 
help  indicates  that  the  labor  policy  must  be  investigated. 
That  due  to  lack  of  (or  poor)  material  is  an  indication 
of  the  efficiency  of  the  purchasing  policy  and  storekeeping 

system.  The  charts  also  reflect  the  repair  and  main- 
tenance department.  Should  the  expense  of  idleness  be 

greater  than  attributable  to  all  these  causes  together,  the 
excess  must  be  charged  to  poor  planning. 

Under  the  first  system  of  cost  accounting  the  facts 
brought  out  by  this  method  are  not  available,  and  the 
increased  cost  that  a  reduced  output  must  bear  is  a  great 
source  of  confusion  to  the  salesman.  The  newer  system 

with  its  constant  cost  shows  that  nonproducing  machin- 
ery is  a  handicap  to  the  industry  of  a  company,  just  as 

workmen  who  do  not  serve  some  useful  purpose  in  a  plant 
or  industry  are  a  handicap  to  that  plant  or  industry. 

Cases  are  known  to  all  where  a  change  in  plant  manage- 
ment has  turned  failure  into  decided  success.  The  value 

of  a  "going  plant,"  therefore,  consists  of  two  elements — 
namely,  the  value  of  the  physical  real  estate  and  equip- 

ment, and  the  value  of  the  organization  operating  it.  The 
idleness-expense  charts,  which  are  a  logical  outgrowth  of 
a  paper  read  by  the  author  at  the  Buffalo  meeting  ( 1915), 
give  at  least  a  rough  indication  of  the  latter  value,  for 
they  show  the  expense  of  inefficient  management. 

Plants  or  people,  therefore,  wiio  do  not  serve  some  use- 
ful purpose  to  a  community  are  a  handicap  to  that  com- 

munity, for  idle  ])lants  represent  idle  capital,  and  idle 
people  are  not  producers,  but  consumers  only.  The  war- 

ring nations  have  recognized  these  facts,  and  put  both 
idle  plants  and  idle  people  to  work  wherever  possible. 

•Ab.stract  of  a  paper  reail  at  the  thirty-seventh  annual 
meetinK  of  the  American  Society  of  Mechanical  Kngineers, 
heUl  in  New  York  City,   Dec.  5  to  S.   1916. 

Safets^  § s  for  Cranes 
Electric  Travellnif  Cranes,  (jencral  Construction — Proper 

provisions  for  strength  shall  be  made  for  all  parts  subject 
to  Impact  and  rough  usage.  Journals  and  sh.afts  shall  be  of 
sufficient  size   to  bring  the  pressure   within   safe  limits. 

All  apparatus  shall  hereafter  be  designed  throughout  with 
not  less  than  the  following  factors  of  safety,  under  static 
full  rated  load  stresses,  based  on  the  ultimate  strength  of  the 
material  used: 

A.  All  gears  and  complete  hoisting  mechanism,  factor  of 
not  less  than  eight. 

B.  All  other  parts,  factor  of  not  less  than  five. 
Calculations  for  wind  pressure  on   outside  cranes  shall  be 

based  on  not  less  than  30  lb.  per  sq.ft.  of  exposed  surface. 
Cranes  should  be  of  what  is  known  as  "all-steel  construc- 

tion"; no  cast  Iron  should  be  used  except  for  such  parts  as 
drums,  bearings,  brackets,  etc.  No  combustible  material 
should  be  used. 

All  bolts  should  be  of  the  through  type  and  be  equipped 
with  approved  locknuts  or  lock  washers. 

Where  access  to  the  crane  Is  necessary,  steps  or  stairs 
with  handrails  should  be  used. 

Platforms  should  be  provided  for  changing  and  repairing 
truck  wheels  on  end  trucks  and  have  stairways  leading  to 
them. 

A  platform  or  footwalk  to  give  access  to  the  crane  shall 
be  provided,  which  is  accessible  from  one  or  more  fixed 
ladders  or  stairways,  and  shall  be  not  less  than  20  in.  in 
width. 

A  footwalk  shall  be  placed  along  the  entire  length  of  the 
bridge  on  the  motor  side  except  when  the  construction  of  the 
crane  prevents  or  when  such  a  platform  would  not  ordinarily 
be  used  for  the  repair  or  maintenance  of  the  crane.  This 
walk  should  be  at  least  6  ft.  6  in.  below  the  bottom  of  the 
overhead  trusses. 

Pootwalks  should  be  placed  across  the  ends  of  the  trolleys 
at  right  angles  to  the  bridge  walks.  When  so  placed  they 
shall  be  not  less  than   12  in.   in   width. 

Footwalks  shall  be  of  substantial  construction  and  rigidly 
braced. 

On  cranes  hereafter  erected  no  openings  shall  be  permitted 
between  the  bridge  footwalks  and  the  crane  girder.  When 
wire  mesh  is  used,  the  mesh  opening  must  not  be  greater 
than   %  in. 

Each  footwalk  shall  have  a  standard  metal  railing  and 
toe  guard  at  all  exposed  edges  wherever  practicable. 

Not  less  than  12  In.  actual  clearance  should  be  allowed 
between  highest  point  of  a  crane  and  the  overhead  trusses, 
and  not  less  than  2  in.  between  any  part  of  the  crane  and 
building,  column  or  other  stationary  structure.  Where  there 
are  more  tlian  two  crane  runways  in  parallel,  there  should 
be  a  clearance  of  not  less  than  24  in.  between  the  extremities 
of  the  cranes. 

Means  of  escape  shall  be  provided  for  operators  of  hot- 
metal  cranes. 

The  operator's  cage  shall  be  located  at  a  place  from  which 
signals  can  be  clearly  distinguished  and  be  securely  fastened 
in  place  and  be  well  braced,  to  minimize  vibration.  It  shall 
be  large  enough  to  allow  ample  room  for  the  control  equip- 

ment and  the  operator.  The  operator  shall  not  be  required 
to  step  over  an  open  space  of  more  than  18  in.  when  entering 
or  leaving  the  crane. 

A  pail  filled  with  sand  or  an  approved  fire  extinguisher 
shall  be  carried  in  the  crane  cage   for  use  in  case  of  Are. 

An  approved  foot-  or  hand-operated  srong  or  other  effective 
warning  signal  shall  be  placed  in  a  location  convenient  to  the 
operator  and  be  securely  fastened. 

I^adle  and  other  cranes  subjected  to  heat  from  below  should 
have  a  steel-plate  shield  not  less  than  %  in.  thick  and  placed 
not  less  than  6  in.  below  the  bottom  of  the  floor  of  the  cage. 

The  cages  of  cranes  hereafter  erected  shall  be  of  flre- 
resisting  construction. 

All  gears  on  cranes  hereafter  erected  shall  be  provided 
with  standard  guards.  This  should  apply  to  all  existing 
cranes  where  practical. 

No  overhung  gears  shall  be  used  unless  provided  with  an 
effective  means  of  keeping  them  in  place,  and  keys  shall  be 
secured  in  an  approved  manner  to  prevent  the  gears  from 

working  loose. 
Unprotected  keys  shall  not  be  left  projecting  from  ends 

of  shafts. 
The  construction  of  the  crane  shall  be  such  that  all  parts 

may  be  safely  lubricated  when  the  crane  is  not  in  operation. 
Tlie  installation  of  the  switchboard,  wiring  and  all  elec- 

trical eciuipnient  must  fully  comply  with  the  United  States 
Bureau  of  Standards  regulations  or  the  identical  Pennsylvania 
Industrial   Board   Standards. 
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parts. 

There  shall  be  a  main-line  switch  or  its  equivalent  
so 

arranged  as  to  cut  off  all  power  from  the  crane  and  so
  con- 

structed that  it  may  be  locked  in  its  open  position. 

Open-type  controllers  shall  have  an  asbestos-lined  
steel 

guard  over  the  movable  contact  parts,  both  to  protect  the
 

operator's  eyes  and  to  prevent  articles  from  falling  on  contact 
'ts. 

An  approved  hoist-limiting  device  should  be   provided  for 
each  hoist.  .  i,  ,j 

Suitable  brakes  shall  be  provided  for  the  hoist  and  bridge 

travel.  Each  hoist  shall  be  equipped  with  effective  brakes 

which  shall  be  capable  of  sustaining  at  least  1%  times  the 
full  rated  load. 

The  drums  on  cranes  hereafter  erected  shall  have  a  flange 

at  each  end  to  prevent  the  ropes  from  getting  off  the  drum, 

and  be  so  designed  that  there  will  be  not  less  than  two  full 

wraps  of  hoisting  cable  in  the  grooves  when  the  hook  Is  at 
Its  lowest  position. 

The  hook  block  shall  be  of  a  type  so  arranged  that  it  will 
lift  vertically  without  twisting. 

Bottom  sheaves  shall  be  protected  by  close-fltting  guards, 

to  prevent  the  rope  from  becoming  misplaced. 

Crane  bumpers  shall  be  provided  and  shall  be  at  least 

one-half  of  the  diameter  of  the  truck  wheel  in  height.  Both 

truck-wheel  and  trolley  bumpers  should  be  fastened  to  the 

girder  and  not  to  the  rails.  Bumpers  shall  be  built  up  of 
plates  and  angles,  or  be  made  of  cast  steel. 

Truck  fenders  shall  be  installed  which  extend  below  the 

top  of  the  rail  and  project  in  front  of  all  bridge  and  trolley 

track  wheels,  and  shall  be  attached  to  the  trolley  or  the 

bridge  and  frame.  They  shall  be  of  a  shape  and  form  that 

will  tend  to  push  and  raise  a  man's  hand,  arm  or  leg  off  the 
rail  and  away  from  the  wheel. 

Heavy  safety  lugs  or  brackets, shall  be  placed  on  trolley 

frames  and  bridge  end  carriages,  to  limit  drop  to  1  in.  or  less 
If  a  wheel  or  axle  should  break. 

A  capacity  plate  showing  the  maximum  capacity  of  each 

hoist  in  pounds  shall  be  placed  on  each  crane  girder  in  such 
a  manner  as  to  be  clearly  legible  from  the  floor. 

A  metal  tool  box  or  receptacle  shall  be  permanently  secured 

in  the  cage  or  on  the  runway  for  the  storing  of  oil  cans, 
tools,  etc. 

The  trolley  should  be  completely  floored. 
Cranes   in    outside   service   shall   have   the   following   addi- 

tional provisions; 
A.  Floors  of  footwalks  shall  be  so  constructed  as  to  pro- 

vide proper  drainage. 
B.  The  cage  shall  be  inclosed  and  of  fire-resisting  construc- 

tion; there  shall  be  windows  on  three  sides  of  the  cage,  and 
windows  in  the  front  and  the  side  opposite  the  door  shall  be 
the  full  width  of  the  cage. 

C.  The  floor  of  the  cage  on  outdoor  cranes  should  be  ex- 
tended to  an  entrance  landing  which  shall  be  equipped  with 

a  hand  rail  and  toe  guard  of  standard  construction. 
D.  Where  there  are  no  members  over  the  crane  suitable  for 

attaching  blocks  for  repair  work,  a  structural-steel  outrigger 
should  be  arranged  on  the  crane  of  sufficient  strength  to  lift 
the  heaviest  part  of  the  trolley. 

All  gantry  cranes  should  be  equipped  with  automatic  warn- 
ing signals. 

The  truck  wheels  of  gantry  cranes  shall  be  provided  with 
guards  or  fenders. 

Operation  of  Cranes,  Rules  for  Operators — Cranes  shall  be 
operated  only  by  regular  crane  operators,  authorized  substi- 

tutes, crane  repairmen  or  inspectors;  no  one  else  should  enter 
a  crane  cage. 

Hands  shall  be  kept  free  when  going  up  and  down  ladders. 
Articles  which  are  too  large  to  go  into  pockets  or  belts  should 
be  lifted  to  or  lowered  from  crane  by  hand  line  (excepting 
where  stairways  are  provided). 

Cages  shall  be  kept  free  of  clothing  and  other  personal 
belongings.  Tools,  extra  fuses,  oil  cans,  waste  and  other 
articles  necessary  in  the  crane  cage  shall  be  stored  in  a  tool 
box  and  not  left  loose  on  or  about  the  crane. 

The  operator  shall  familiarize  himself  fully  with  all  crane 
rules  and  with  the  crane  mechanism  and  its  proper  care.  If 
adjustments  and  repairs  are  necessary,  he  shall  report  the 
facts  at  once  to  the  proper  authority. 

The  operator  should  not  eat,  smoke  or  read  while  on  duty, 
nor  operate  the   crane   when   he   is   physically   unfit. 

The  operator  or  someone  specially  designated  shall  prop- 
erly lubricate  all  working  parts  of  the  crane. 

Cranes  shall  be  examined  daily  for  loose  parts  or  defects. 
Cranes  shall  be  kept  clean. 
Operators  shall  avoid,  as  far  as  possible,  carrying  loads 

over  ■workmen;  this  must  be  absolutely  avoided  when  carrying 
molten  metal  or  when  using  a  magnet. 

Whenever  the  operator  finds  the  main  or  emergency  switch 
open,   he   shall   not    close   it,   even   when   starting   on   regular 

duty  until  he  has  made  sure  that  no  one  is  on  or  about  the 

crane,  and  he  shall  not  oil  or  repair  the  crane  unless  the  main 

switch  is  locked  open. 
Before   closing   the   main   switch,   the   operator  shall    make 

sure  that  all  controllers  are  in  "Off"  position. 
— if  the  power  goes  off,  the  operator  shall  immediately  throw 

all  controllers  to  "Off"  position  until  the  power  is  again  avail- 

able. 
The  operator  should  not  reverse  a  motor  until  it  has  come 

to  a  full  stop,  except  to  avoid  accidents. 

The  operator  shall  pay  special  attention  to  the  block,  when 

long  hitches  are  made,  to  avoid  tripping  the  limit  switch  or 

running  the  block   upon   the  drum. 

The  operator  shall  recognize  signals  only  from  the  one 

man  who  is  supervising  the  lift.  Operating  signals  should 

follow  an  approved  standard;  they  should  be  manual,  never 

verbal.  Whistle  signals  may  be  used  where  one  crane  only 

is  in  operation. 
Before  starting  to  hoist,  the  operator  shall  place  the  trolley 

directly  over  the  load  to  avoid  swinging  it  when  being  hoist- 
ed. This  precaution  is  especially  important  when  handling 

molten   metal. 
The  operator  shall  not  make  side  pulls  with  the  crane 

except  when  especially  instructed  by  the  proper  authority. 
When  handling  maximum  loads,  particularly  ladles  of 

molten  metal,  the  operator  shall  test  the  hoist  brakes  after 

the  load  has  been  lifted  a  few  inches;  if  the  brakes  do  not 

hold,  the  load  should  be  lowered  at  once  and  the  brakes 

adjusted  or  repaired. 
Bumping  into  runway  stops  or  other  cranes  shall  be 

avoided.  When  the  operator  is  ordered  to  engage  with  or 
push  other  cranes,  he  shall  do  so  with  special  care  for  the 
safety   of  persons  and  cranes. 

When    lowering   a   load,   the   operator   shall    proceed   care- 
fully and  make  sure  that  he  has  the  load  under  safe  control. 

When  leaving  the  cage,  the  operator  shall   throw  all  con- 
trollers to  "Off"  position  and  open  the  main   switch. 

If  the  crane  is  located  out  of  doors,  the  operator  shall 
also  lock  the  crane  in  a  secure  position  to  prevent  it  from 
being  blown  off  or  along  the  track   by  a  severe  wind. 

Rules  for  Floormen — Floormen  shall  give  all  sigmals  to 

the  operator  in  accordance  with  approved  standards,  prefer- 
ably manual. 

Floormen  shall  be  responsible  for  the  condition  and  selec- 
tion of  all   hoisting  accessories  and   for  all   hitches. 

Before  the  operator  moves  a  crane  upon  which  an  empty 
chain  sling  is  hanging,  the  floorman  should  hook  both  ends 
of  the  sling  to  the  block. 

Floormen,  where  necessary,  should  walk  ahead  of  a  mov- 
ing load  and  warn  people  to  keep  clear  of  it.     They  shall  see 

that  the  load  is  carried  high  enough  to  clear  all  obstructions. 
Floormen    shall    notify    the    foreman    in   advance    when    an 

unusually  heavy  load   is   to   be   handled. 
Floormen  shall  not  ride  or  allow  others  to  ride  on  the 

hook  or  load. 
Rules  for  Repairmen — Repairmen  should  have  a  crane  that 

is  to  be  repaired  run  to  a  location  where  the  repair  work  will 
least  interfere  with  other  cranes  and  with  operations  on  the 
floor. 

Before  starting  repairs,  repairmen  shall  see  that  all  con- 
trollers are  thrown  to  "Off"  position;  tliat  main  or  emergency 

switches  are  opened;   one  of  these  shall   be   locked. 

Repairmen  shall  immediately  place  warning  signs  or  "Out 
of  Order"  signs  on  a  crane  to  be  repaired  and  also  on  the 
floor  beneath.  If  other  cranes  are  operated  on  the  same 
runway,  they  should  also  place  rail  stops  at  a  safe  distance  or 
make  other  safe  provision. 

When  repairing  runways,  repairmen  shall  place  rail  stops 
and  warning  signs  or  signals  so  as  to  protect  both  ends  of 
the  section  to  be  repaired. 

Repairmen  shall  take  care  to  prevent  loose  parts  from 
falling  or  being  thrown   upon   the  floor  beneath. 

Repairs  shall  not  be  considered  complete  until  all  guards 
and  safety  devices  have  been  put  in  place  and  the  block  aiui 
tackle  and  other  loose  material  have  been  removed. 

How  Some  Blements  .VSect  the  Mechanical  Properties  of 
Steel  was  made  the  subject  of  an  important  paper  before  the 
fall  meeting  of  the  Iron  and  Steel  Institute  in  London.  The 
author  of  the  paper,  Dr.  J.  E.  Stead,  gave  a  prominent  place 
to  the  influence  of  sulphur  and  phosphorus  on  iron  and  steel, 
and  the  importance  of  this  phase  of  the  subject  was  also 
emphasized  in  the  abundant  discussion  given  the  paper.  A 
conclusion  reached  was  that  the  effect  of  0.1  per  cent,  phos- 

phorus, within  certain  limits,  is  comparable  with  that  of 
carbon,  although  carbon  has  a  greater  influence  than  phos- 

phorus in  reducing  the  ductility. 
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'J'he  illustration  shows  a  30-in.  quick-change  feed  heavy 
engine  lathe,  which  has  been  put  on  the  market  by  the 
Houston,  Stanwood  &  Gamble  Co.,  of  Cincinnati,  Ohio. 

This  machine  is  double  back  geared  in  a  ratio  of  3.5.5  and 

HEAVY  30-IN.   QUTCK-CHANGE  FEED  ENGINE  LATHE 
Front  spindle  bearing,  8  by  10  in.;  rear  spindle  bearing,  4%  by  8  in.;  hole 

ttirough  spindle,  2>/4  in.  in  diameter;  faceplate,  30  in.  in  diameter;  tailstotk 
.«pindle,  4>4  in.  in  diameter,  12-in.  travel.  Length  of  carriage  on  ways,  44  in. 
Width  of  bridge,  16  in.  Swing  over  vees,  30 M;  in.;  and  over  bridge,  18 14  in.  Horse- 

power transmitted  at  243  r.p.m.,  with  beU_  on  middle  step,  16.  Weight  with 
minimuin  length  of  bed,  1,800  lb. 

12.5.  It  has  three  steps  on  the  cone  adapted  for  G-in. 
driving  belt.  All  the  gears  in  this  lathe  are  of  steel.  The 

tailstock  is  of  the  set-over  type,  clamped  by  four  bolts. 

The  apron  is  of  the  double-wall  type  and  the  lead  screw 
is  splined  to  act  as  a  feed  rod.  This  lathe  is  made  with 
any  length  of  bed  up  to  30  ft. 

It  is  a  well-known  fact  that  steel  in  the  process  of  heat- 
ing loses  its  magnetic  properties  when  it  is  brought  to  its 

critical  point.    The  pyrometer  known  as  the  "Crit  Point," 
m-B20Vo!tA.C.Ur,e 

The   illusti'atiou   shows   an   improved    form   of   chain 
screen  door  for  oven  and  furnace  openings. 

This  form  of  door  was  designed  to  eliminate  the  dis- 
comfort of  the  heat  and  gases  coming  out  through  the  un- 

covered opening,  when  the  doors  are 

thrown  open,  and  the  loss  of  efficien- 
cy through  the  chilling  effect  of  the 

inrushing  cold  air.  At  the  same  time 
tiie  form  of  chain  door  shown  permits 
an  unhampered  view  of  the  interior, 

as  the  glare  is  toned  down.  The  doors 
are  made  in  automatic  and  nonauto- 
matic  forms.  The  automatic  is  eni- 

jiloyed  mostly  in  boiler  furnaces  where 

the  opening  of  the  ordinary  fire-door 
cau.<es  the  screen  to  unroll  from  a  cyl- 

inder hung  above  the  furnace  opening. 
The  nonautomatic,  which  is  much  used 
on  ovens  and  other  furnaces,  is  much 

simpler  in  construction.  The  chains 
forming  the  screen  are  suspended  from 
a  bar  and  may  be  raised  out  of  the  way 

by  a  hand  chain  running  through  r. 
When  needed,  the  screen  is  lowered  into 

supporting  brackets  fi.xed  at  the  sides  of  the  opening. 
In  some  plants  the  chain  screens  are  attached  directly 

to  tlie  bottom  of  the  ordinary  furnace  door,  ̂ \^len  the 

door  is  raised,  the  screen  covers  the  opening.  "When  the 
door  is  lowered,  the  chain  screen  drops  down  below  the 
hearth.  This  form  is  used  where  the  hearth  does  not 

extend  beyond  the  bottom  of  the  vertically  sliding  door. 

In  plants  where  the  furnace  or  oven  charge  is  handled 

by  means  of  tongs,  the  lower  half  of  each  strand  of  chain 

pulley  overhead. 

Small  Transformer 
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CRITICAL-TEMI'ERATURE    PYROMETER 

which  is  a  product  of  the  Gibb  Instrument  Co.,  of  Pitis- 
liurgh,  Penn.,  takes,  advantage  of  this  phenomenon. 
Through  the  medium  of  magnetic  coils,  contact  is  made 
with  the  steel  in  the  furnace.  A  magnetic  inditator  is 

placed  in  the  circuit,  and  the  meter  immediately  indi- 
cates when  the  steel  has  reached  its  critical  point. 

This  pyrometer  does  not  measure  temperature,  but  indi- 
cates the  presence  of  the  critical  point  absolutely. 

CHAIN  SCREEN  DOOR 

is  rejjlaced  with  a  light  steel  tube  as  shown  in  the  illus- 
tration. This  prevents  the  chains  catching  in  the  crotch 

of  the  tongs. 

The  form  of  chain  door  shown  is  the  latest  product  of 
the  E.  J,  Codd  Co.,  Baltimore,  Md. 
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Woocdeira  Msisadlirels  for  Msi.(slhiia= 

By  H.  H.  Parker 

In  machining  brass  tubing  of  large  diameter,  hardwood 

mandrels  are  often  used.  The  sketch  shows  an  improve- 

ment over  the  ordinary  type  of  mandrel,  this  one  being 

provided  with  steel  centers  made  of  lengths  of  cold-rolled 

THE    WOODEN    MANDREL 

steel  driven  into  the  ends  of  the  hardwood  cylinder  and 
drilled  out  with  a  center  drill.  Ends  are  countersunk 

slightly  to  protect  centers. 
If  the  mandrel  diameter  is  great  enough,  a  steel  rod 

may  be  driven  into  one  end  near  the  circumference,  to  set 
into  the  faceplate  slot  in  place  of  a  dog. 

This  makes  a  good  drive  when  the  cut  is  light  and  the 
wood  is  hard.  The  driving  stud  must  not  be  too  long 
however  or  it  may  give  trouble. 

A.  F.  Barnes,  Dean  of  Engineering  of  the  New  Mexico 

College  of  Agriculture  and  Mechanic  Arts,  State  College, 
N.  M.,  has  been  endeavoring  to  organize  a  Southwestern 

Engineering  Society.  Letters  have  been  received  from 

jirominent  engineers  in  the  three  states  of  New  Mexico, 
Arizona  and  Texas  expressing  the  need  of  such  an 

organization. 
The  object  will  be  to  promote  the  science  of  engi- 

neering in  the  Southwest.  The  principal  means  for 
this  purpose  shall  be :  First,  the  holding  of  meetings  for 
the  reading  and  discussion  of  professional  papers  especi- 
allv  upon  such  questions  as  are  peculiar  to  this  region : 

second,  to  give  opportunity  for  social  intercourse  and 
thus  establish  a  common  interest  in  the  welfare  of  the 

engineering  profession. 
Admission  will  no  doubt  not  only  he  open  to  practic- 

ing engineers,  but  opportunity  to  join  will  be  given  to 
any  person  so  connected  with  engineering  as  to  qualify 
him  to  cooperate  with  engineers  in  the  advancement  of 
professional  knowledge. 

It  is  planned  in  a  short  time  to  call  a  meeting  of  those 
engineers  who  have  shown  interest  in  the  matter  and  at 
such  a  time  draw  up  tentative  plans  and  a  program  for 
a  general  meeting  to  be  held  at  a  suitable  place  at  which 
time  final  organization  can  be  effected.  Judging  by  the 
success  of  the  various  other  engineering  societies  the 

southwestern  division  of  the  country,  which  has  been  tak- 
ing on  so  many  important  engineering  aspects,  should 

be  well  able  to  support  a  society  of  its  own. 

aniiiiiiiiiiiiiimiiiiitiiiimiiiiiiiiitriMiiiiinirMiiitiininiiMiiirii 
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Personals 
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Horace  N.  Trumbull  has  been  appointed  adver- 
tising manager  of  tiio  S  K  F  Ball  Bearing  Co., 

of  Hartford,  Conn. 

T.  D.  Montgomery  has  been  appointed  manager 
of  the  New  York  office  of  the  Cutler-Hammer 
Manufacturing  Co.,  of  Milwaukee. 

Julius  Michaelson  has  become  proprietor  of  the 
Up-To-Date  Tool  Co.,  of  Boston,  Mass.  He  was 
formerly  connected  with  the  Harbor  Machine  Co., 
of  the  same  city. 

H.  0.  C.  Isenfaerg  has  been  made  chief  engineer 
of  the  Scripps-Booth  Co..  of  Detroit.  He  was 
formerly  associated  with  the  Ferro  Machinery  and 
Foundry  Co.,  of  Cleveland,  Ohio. 

Eugene  E.  Hart  has  accepted  a  position  with 
the  machinery  department  of  the  Cleveland  Tool 
and  Supply  Co.,  Cleveland,  Ohio.  He  was  for- 

merly connected  with  the  Pratt  &  Whitney  Co. 

Arthur  B.  Farr.  who  for  the  last  three  years 
has  been  advertising  manager  of  the  S  K  F  Ball 
Bearing  Co.,  Hartford,  Conn.,  has  accepted  the 
position  of  sales  manager  of  the  Hess  Steel  Cor- 

poration, Baltimore,  Md. 

Herbert  Chase,  who  has  been  connected  with  the 
Automobile  Club  of  America  for  several  years  as 
laboratory  engineer  and  chief  engineer,  has  joined 
the  office  stafT  of  the  Society  of  Automobile 
Engineers  in  the  capacity  of  assistant  secretary. 

W.  C.  Stevens  has  been  appointed  sales  man- 
ager of  the  Cutler-Hammer  Manufacturing  Co, 

of  Milwaukee.  Mr.  Stevens  is  a  graduate  of 
Sibley  College,  Cornell  University.  He  has  done 
much  experimental  work  in  connection  with  con- 

trollers for  steel  plants  and  unloading  plants, 
these  resulting  in  practical  features  incorporated 
In  Cutler-Hammer  controllers. 

jjiiuMHitMiiiiiitiiiiitiiiiiiiniiiit   ifiiiMitt   (tMiiif(iiiittiniiiittiiiii)iiiiitt   iru 

Obituary 
miiniiimitiiiimiii 

Charles  Wiley  died  at  his  home  in  East  Orange, 
N.  J.,  on  Dec.  3.  Mr.  Wiley  was  82  years  old 
and  was  vice-president  and  treasurer  of  John 
Wiley  &  Sons.  Inc..  nubUshers. 

Trade  Catalogs 
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Engine  Lathes.  Tlie  Sebastian  Lathe  Co.,  Cin- 
cinnati, Oliio.  Catalog  No.  20.  Pp.  16;  6x9  In.  ; 

illustrated. 

"Gripweil"  Pulley  Covering.  Grlpwell  Pulley 
Covering  Co.,  1.5T  Cedar  St..  New  York.  Booklet. 
Pp.  IB;  S^-tG  in.;  illustrated. 

Midvale  High  Speed  Tool  Steels.  The  Mldvale 
Steel  Co.,  Widencr  Building,  Philadelphia,  Penu. 
Pamphlet.     Pp.   22  ;  4x7   in.  ;  illustrated. 

Duntley  Portable  Electric  Hoists.  Chicago 
Pneumatic  Tool  Co.,  Fisher  Building,  Chicago,  III. 

Bulletin  E-4't.     Pp.  4  ;  6x9  in. ;  illustrated. 
Oxy-Acetylene  Cutting  and  Welding  Apparatus. 

The  Imperial  Brass  Manufacturing  Co.,  1200  W. 
Harrison  St.,  Chicago,  HI.  Catalog  No.  135.  Pp. 
28  ;  7x9%  in. ;  Illustrated. 

Economo  Expanded  Metal  Machine  and  Belt 
Guards.  The  North  Western  Expanded  Metal  Co., 
407  S.  Dearborn  St.,  Chicago,  111.  Booklet.  Pp. 
16;  3V4x6  in.;  illustrated. 

Alloy  and  Tool  Steels.  The  Mldvale  Steel  Co., 
Wldener  Building,  Philadelphia,  Penn.  Catalog 
No.  33.  Pp.  145;  4%x7  in.;  Illustrated.  This 
contains  tables  and  charts  showing  critical  tem- 

peratures and  physical  properties  of  the  Midvale 
steels. 
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I  Business  Items  | 
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The  Standard  Engineering  Works,  Pawtucket. 
R.  I.,  is  moving  into  a  mucli  larger  plant  at  289 
North  Main  St.,  that  city,  which  will  greatly  in- 

crease its  capacity  and  will  enable  It  to  take  care 
(  f  its  rapidly  growing  business. 

The  New  Addition  to  the  plant  of  W.  H.  XichoU 
son  &  Co.,  Wilkes-Barre,  Penn.,  is  now  completed. 
The  required  riiachinery  is  already  on  hand  and  Is 
now  being  installed.  The  addition  will  increase 
the  floor  space  about  100  per  cent. 

The  Business  of  the  Van  Wagner  Die  Casting 
Corporation  (formerly  the  K.  B.  Van  Wagner 
Manufiicturing  Co.)  and  the  Precision  Die  Casting 
Co.,  Inc..  Syracuse,  N.  Y.,  has  been  merged  into 
the  Precision  Die  Casting  Co.,  Inc.  Alterations 
and    extensions    at    the   works    will    be    made    at 

once.  These  officers  have  been  elected:  President. 
T.  G.  Meacliam,  also  vice-president  and  general 
manager  of  the  New  Process  Gear  Corporation ; 

vice-president  and  general  manager,  J.  W*lltsie Knapp ;  treasurer,  Harrol  S.  Tenney ;  secreury. 
E.  J.  Quintal. 

Forthcoming  Meetings     | 
'■iiiiiiiiiiiiiiiiiifiiiiiiiiiiiiitiiiiiiiiiiitiniiiiiiiiiiiiiiiitiiiiiMiiitiin 

Society  of  Automobile  Engineers.  Annual 
meeting,  Jan.  9-11.  United  Engineers  Building, 
New  York  City.  Colver  F.  Clarkson,  secretary,  29 
West  39th  St.,  New  York  City. 
American  Society  of  Mechanical  Engineera. 

Monthly  meeting,  first  Tuesday.  Calvin  W.  Elce, 
secretary,  29  West  39th  .St.,  New  York  City. 

Boston  Branch  National  Metal  Trades  Associa- 
tion. Monthly  meeting  on  first  Wednesday  of 

each  month.  Young's  Hotel.  W.  W.  Poole,  secre- 
tary, 40  Central  St.,  Boston,  Mass. 

Providence  Association  of  Mechanical  Engi- 
neers. Monthly  meeting,  fourth  Wednesday  of 

each  month.  J.  A.  Brooks,  secretary.  Brown  Uni- 
versity, Providence,  R.  I. 

New  England  Foundrymen's  Association.  Reg- ular meeting,  second  Wednesday  of  each  month. 
Exchange  Club,  Boston.  Mass.  Fred  F.  Stockwell, 
205  Broadway,  Cambridgeport .  Mass. 

Engineers'  Society  of  Western  Pennsylvania. 
Monthly  meeting,  third  Tuesday  ;  section  meeting, 
first  Tuesday.  Elmer  K.  Hlles,  secretary.  Oliver 
Building,  Pittsburgh,  Penn. 

Rochester  Society  of  Technical  Draftsmen. 
Stonthlv  meeting,  last  Thursday.  O.  L.  Angerine. 
Jr..  secretary.  837  Genesee  St..  Rochester,  N.  Y. 

Superintendents'  and  Foremen's  Club  of  Cleve- land Monthly  meeting,  third  Saturday.  Philip 
Fnmkel,  secretai\,  310  New  England  Building, 
Cleveland,  Ohio. 
Western  Society  of  Engineers,  Chicago.  HI. 

Regular  meeting,  first  Wednesday  evening  of  each 
month,  excepting  July  and  Ausust.  J.  H.  Warder, 
secretary,  1785  Monadnock  Block,  Cliicago,  111. 

Philadelphia  Foundrymen's  Association.  Meet- 
ings first  Wednesday  of  each  month.  Manufac- turers' Club.  Philadelphia.  Penn.  Howard  Evans, 

secretary.  Pier  45  North.  Philadelphia.  Penn. 

Technical  League  of  .\merlca.  Regular  meet- ing, second  Friday  of  e.ich  month.  0*c.it  S.  Tealc, 
secretary,  35  Broadway,  New  York  City. 
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inicminiaili    A^ttommaillc    Bedl= Types 
5rs  for  Q^amititly  Maim^facttujiire 

SYXOPSIS — Features  of  operation  are  automatic 
control  of  the  table  feed,  wkicti  gives  a  yuick  for- 

ward movement  to  bring  the  work  to  the  cutter, 
a  proper  feeding  rate  across:  the  work  and  a  quick 
return  of  the  table;  and  the  automatic  stopping  of 
the  spindle  while  reversing  the  table.  Features  of 
construction  include  a  minimum  of  moving  slides, 
narrow  guides,  mechanism  giving  a  choice  of  2Ji. 
spindle  speeds  and  12  table  feeds,  and  mechanism 
to  give  the  automatic  controls.  The  machine  has 
been  designed  for  the  quantity  manufacture  of 
machine  parts  and  is  made  with  12-,  18-  and  2Jf-in. 
table  travel. 

A  line  of  automatic  bed-type  millers  has  been  placfed 
on  the  market  by  the  Cincinnati  Milling  Machine  Co., 

Cincinnati,  Ohio.  Fig.  1  illustrates  the  13-in.  plain  ma- 
chine, and  Fig.  6  the  18-in.  duplex  machine.  These 

millers  have  been  designed  for  the  quantity  manufacture 

^\'ith  the  purpose  of  producing  a  nuichine  requiring 
a  minimum  of  effort  on  the  part  of  the  operator  the 
movement  of  advancing  the  table  to  bring  the  work  to 
the  cutters  and  returning  it  after  the  cut  is  finished  is 
made  automatic.  This  reduces  the  work  of  the  miller 

hand  to  chucking  new  pieces,  shifting  the  starting  lever 
and  removing  the  pieces  after  they  are  finished.  This 

result  is  accomplished  by  providing  a  quick  forward  move- 
ment of  the  table  to  bring  the  work  to  the  cutter,  then 

automatically  changing  to  the  feeding  rate  as  the  cutter 
traverses  the  work,  stopping  the  spindle  while  reversing, 
and  providing  a  quick  return  of  the  table  to  the  starting 
point.  All  these  movements  are  accomplished  automatic- 

ally. However,  the  automatic  spindle  stop  can  be  easily 
disengaged  when  the  nature  of  the  work  docs  not  require 

its  use.  To  amplify  the  features  of  this  automatic  feed- 
ing control,  the  following  fundamental  luovements  are 

available: 

1.  A  forward  quick  feed  to  the  work,  feed  across  the 

work  at  a  proper  rate,  automatic  stopping  of  spindle,  au- 

IMiJ.  1.  KHUNT  VIKW  <>K  12-IN,  PLAIN  AUTOMATIC  MILLER       PjO.  2.    RKAR  VIEW  OP  12-IN.  PLAIN  AUTOMATIC  MILLER 

WorkinK  surface  of  table,  9^4x24  in.;  effective  table  feed.  12  in.;  ci*os.s-adju.stment  of  headstock,  5%  in.;  of  tailstock.  3 
in.;  vertical  adjustment  of  spindle  and  tailstock.  6  in.:  maximum  and  minimum  distances  from  end  of  spindle  to  center  of 
table.  8%  and  3^4  in.:  .spindle  speeds,  24,  ranging  from  31  to  603  r.p.m.;  table  feeds,  12,  ranging  from  1  to  IS  in.  per  min.; 
quick  for'ward  table  movement  and  automatic  return,  100  in.  per  min.;  spindle  taper.  No.  11  K.  6l  S.;'  driving  pulley,  8x3 in.;  pulley  speed,  ,^00  r.p.m. 

of  parts,  such  as  those  entering  into  automobiles,  fiicarms, 
typewriters,  adding  machines  and  the  like.  A  glance  at 
Figs.  1  and  3  shows  that  the  machine  illustrated  is  of 

the  bed,  or  Lincoln,  type  with  the  table  supported  di- 
lectly  on  the  bed  without  any  saddle.  It  has  single- 
pulley  drive  and  a  large  base  pan.  A  part  of  its  equip- 

ment is  the  Cincinnati  system  of  stream  lubrication,  but 
the  features  that  shouhl  be  first  described  are  the  auto- 

matic controls  for  the  table  feeds  and  spindle   speeds. 

tomatic  reverse,  and  return  to  the  starting  point  with  the 
spindle  stationary. 

2.  A  forward  quick  feed  to  the  work,  feed  across  the 
work  at  a  proper  rate,  a  quick  forward  feed  to  clear,  and 
automatic  stopping  of  both  feed  and  spindle.  Then,  when 
the  work  has  been  removed,  quick  return  of  the  table  to 
Ihe  starting  point  by  shifting  the  lever  on  the  feed  bo.x. 

3.  If  it  is  desired  to  chuck  a  string  of  pieces  on  the 
table,  dogs  can  be  provided  t*)  ̂ jroduce  an  intermittent 
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forward  movement,  by  which  the  space  between  the 

pieces  is  automatically  traversed  at  the  high  rate — 100 
in.  per  min.  This  change  of  rate  of  advance  and  feed 
can  be  repeated  for  as  many  pieces  as  there  are  on  the 
table. 

All  the  feeding  cycles  (14  are  listed  by  the  builder) 

are  obtained  by  a  proper  setting  of  dogs  on  the  right- 
liand  side  of  the  table.  One  of  these  is  shown  in  place 

in  Fig.  1.  This  method  and  the  cycles  themselves  are 
the  same  as  those  previously  used  on  the  Cincinnati  semi- 

automatic millers. 

Features  of  Construction 

In  addition  to  the  general  features  of  the  machine 
mentioned  above,  there  are  a  number  of  others  that  de- 

serve notice.  Cross-adjustment  is  made  by  moving  the 
headstock,  which  slides  on  the  bed  guided  by  a  narrow 
V-guide  and  is  adjusted  by  a  screw  carrying  a  micrometer 
dial.  This  screw  and  dial  are  seen  at  the  extreme  right 

in  Fig.  2.  The  spindle  carrier  is  guided  on  the  head- 
stock  frame  by  a  narrow  V-guide  and  is  clamped  to  the 
headstock  by  two  bolts.  The  gibbing  is  so  arranged  that 
the  carrier  is  always  held  against  the  headstock  even 
when  the  clamping  bolts  are  released.  The  tailstock  is 
provided  with  an  adjustable  sleeve,  the  front  end  of  which 
receives  the  bearing  on  the  end  of  the  arbor.  When  long 
arbors  are  used,  a  bushing  is  carried  in  the  tailstock  in 
place  of  the  sleeve. 

The  spindle  is  driven  from  a  single  constant-speed  pul- 
ley, shown  iii  Fig.  2,  carried  on  the  back-gear  shaft.  The 

oiling  arrangement  for  all  bearings,  except  the  main-spin- 
dle bearing,  the  outer  arbor  support  and  one  end  of  the 

lead  screw,  is  centralized  and  is  fed  at  only  four  stations. 
A  cone  brake  stops  tlie  spindle  at  once  when  the  table 

reverses   automatically.     The   main   starting   lever,   best 

The  second  is  considered  the  standard  series,  and  proper 

back  gears  for  it  are  furnished  unless  otherwise  speci- 
fied by  the  buyer.  The  equipment  also  includes  one 

pair  of  reversible  change  gears  that  provide  for  two  of 
the  speeds  in  this  series.  If  it  is  desired  to  use  any 
other  series,  additional  back  gears  mu.st  be  procured; 
and  if  any  other  speeds  are  desired  in  the  series  for 
which  the  machine  is  geared  up  than  the  two  made  pos- 

Rear  View 

FIG.  3.    TJSUAD  ARRANGEMENT  OP 

SPINDLE-DRIVING   GEARS 
FIG.   4.    ARRANGEMENT  OP  SPINDLE- 

DRIVING  GEARS  FOR  REVERSE 

seen  above  the  lul)ricant  pipe  in  Fig.  2,  starts  and  stops 
both  the  feed  and  speed  simultaneously. 

The  machine  is  so  arranged  that  with  only  a  few  gears 
and  the  simplest  mechanism  an  unusually  wide  range  of 
speeds  are  made  available. 

From  a  full  set  of  back  gears  and  change  gears  it  is 
possible  to  select  any  one  of  24  spindle  speeds  ranging 
from  31  to  60.3  r.p.m.  These  speeds  are  divided  into 
three  series,  as  follows:  First  series — 31,  3i),  51,  GO,  81, 
104,  135,  170  r.p.m.;  second  series — 19,  62,  80,  103,  127, 
163,  212,  268  r.p.m.;  third  series — 110,  139,  180,  232, 
285,  367,  477,  603  r.p.m.,  making  24  in  all. 

R(ncrf) 
End  View 

FIG.  5.    DEVICE  FOR  STOPPING  SPINDLE  AT  END  OP  CUT 

sible  by  the  pair  of  cliange  gears  provided,  other  change 
gears  must  be  obtained. 

This  arrangement  of  speed  series  makes  it  possible 
to  equip  the  machine  for  slow  speeds  when  necessary 
and  for  high  speeds  when  required.  Fig.  3  shows  the 
arrangement  of  spindle  driving  gears  for  direct  speeds. 

.Similarly,  Fig.  4  shows  the  arrange- 
ment of  the  gearing  for  reverse  speeds, 

such  as  are  used  for  face  milling,  and 

also  on  the  duplex  machine.  The  table 
feed  is  gear  driven  from  tlie  main  pulley 

through  a  screw  and  nut  and  an  auto- 
matic weighing  safety  device,  which 

guards  against  overloads.  A  choice  of 
two  feeds  of  12,  covering  a  range  from 

1  in.  to  18  in.  per  min.,  is  provided. 
These  feeds  are  arranged  in  two  series 
as  follows:  First  series — 1,  1.36,  1.T6, 

2.40,  3.12,  3.87  in.;  second  series— 5.1, 
6.4,  8.3,  11.3,  14.75,  18  in.  The  regu- 

lar equipment  of  the  machine  includes 
one  pair  of  back  gears  to  provide  for 
one  of  these  series  of  feeds  and  one  pair 

of  change  gears  to  provide  for  two 
feeds  in  tlvat  series.  Both  the  series  and  the  feeds  are  ex- 

pected to  be  specified  by  the  customer.  The  first  series 
is  considered  standard.  As  a  detail  of  construction,  all 

feed  and  spindle  driving  gears  are  of  hardened  steel. 

Automatic  Spindle  Stop 

Fig.  5  shows  in  diagram  the  mechanism  of  the  auto- 
matic spindle  stop.  The  shaft  C  has  rack  teeth  cut  on 

one  end  to  mesh  with  a  segment  directly  connected  to 
the  clutch  fork  in  the  feed  box.  The  other  end  of  the 

shaft  has  two  slots,  a  narrow  one  indicated  at  A  and  a 
wider  one  at  B.     These  slots  engage  with  the  eccentric 
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head  of  tlie  screw  D.     The  slot  A  is  used  when  a  ma 

chine  is  set  up  i'or  autouiatically  stopping  the  spindle at  the  end  of  the  forward  movement.     The  slot  B  is  used 

when   the   work   does   not   require   the   stopping   of   tlie 

spindle. 
By  sliding  back  tlie  lever  E  and  rotating  the  shaft  C 

either  slot  can  readily  be  ensjagcd  with  the  le\cr  E.  which 

FIG.    «.     AUTOMATIC    1&-IN.    UUI'LICX   MILLER 
The  specifications  for  this  macliine  are  tlie  same  as  tor  the 

12-in.  plain  macliine  illustrated  in  Fi^s.  1  and  2,  excejjt  tliat 
the  effective  table  travel  is  18  in.  The  maximum  distance 
between  ends  of  spindles  is  16  in.  and  the  minimum  distance 
7  in.     This  machine  Is  also  made  in  12-in.  and  24-in.  sizes 

is  keyed  to  the  shaft  F.  At  the  other  end  of  the  shaft 
F  is  keyed  the  lever  G.  which  engages  the  slot  in  the 
lever  Ai  This  lever  is  keyed  to  the  same  shaft  as  the 

starting  lever  and  clutch  fork. 
The  clutch  fork  straddles  the  spool  K,  wliich  has  slices 

fitting  into  a  circular  slot  in  the  spool.  ̂ Vllen  this  spool 

is  pushed  toward  the  pulley,  it  expands  the  clutch  finsjers 
and  starts  the  machine.  When  pushed  away  from  the 

pulley,  the  spool  is  thrust  against  the  brake  bushing  L. 
The  niovcment  of  the  spool  is  projierly  timed  with 

the  tripping  of  the  feed  box.  Thus  the  dog  on  the  table, 
which  automatically  reverses  or  stops  the  table  movement, 

also  operates  the  automatic  spindle-stop  mechanism  by 
disengaging  the  driving  clutch  and  immediately  stopping 
the  spindle.  This  is  done  in  the  short  interval  required 
for  reversing  or  bringing  the  table  to  rest,  so  that  the 
spindle  is  always  stationary  when  the  returning  table 
carries  the  finished  work  under  the  cutter. 

Fig.  0  shows  an  18-in.  duplex  machine,  the  specifica- 
tions for  which  arc  given  as  a  note  under  the  illustration. 

Madhsiffi©  FoirgHim^  EI©IlI<D)m''=» 
IHIeadl  SettscB'e'ws 

By  J.  V.  lIuxTEit 

It  was  the  excessive  cost  for  some  IVij-in.  hollow  set- 

sc!-ews  that  were  being  U'-'cd  to  the  extent  of  only  a  few 
hundred  eich  year  that  led  to  the  development  of  a  home- 

made method  for  making  them.  The  cost  of  the  dies 

was  many  times  overpaid  by  the  production  of  a  srrew  of 

excellent  quality  at  a  cost,  even  including  a  high  overhead 

charge,  far  l)elow  that  at  which  a  similar  article  could  be 

pui'chased. 
Tl'-e  dies  were  made  in  a  2-in.  standard  forging  ma- 

chine. While  the  setscrew  is  of  unu.sually  large  size,  the 

method  employed,  by  varying  the  size  of  the  dies,  pro- 
luces  screws  of  any  diameter;  and  by  a  simple  means  of 

ihortening  the  plunger  or  header  the  lengths  may  as 

readily  be  altered. 
In  operation  the  heated  bar  is  first  inserted  in  the  upper 

pass  X  of  the  die  blocks,  one  of  which  is  shown  at  A,  and 
its  corresponding  mate,  and  against  a  suitable  stop  that 

gages  it  for  length.  Here,  when  the  blocks  are  closed 

together  by  the  machine,  the  two  shear  blades  M  some- 

THE  DIES  AND  PUNCHES 

what  more  than  half  sever  the  bar  of  steel  stock  (from 
which  the  screws  are  formed)  ;  and  the  forward  portion, 
which  will  form  the  first  screw,  is  then  prevented  by  these 
same  .shear  blades  from  crowding  back  when  struck  by 
the  heailer  C. 

The  operating  end  of  this  header  at  T  pierces  a  round 
axial  hole  in  the  end  of  the  bar,  slightly  deeper  than  the 

required  depth  of  hole  in  the  finished  forging.  As  this 

piercing  die  enters  the  end  of  the  bar,  it  thrusts  the  dis- 
pla  ed  metal  forward  until  it  comes  in  contact  with  the 

end  of  the  main  stem  F,  which  forms  a  square  even  end. 

It  is  frequently  necessary  to  take  a  second  heat  before 

the  next  operation,  as  light  stock  cools  quickly.  The  sec- 
ond pass  is  very  similar  to  the  first,  except  that  the  shear 

blade  bites  a  little  deeper,  but  still  leaves  a  little  of  the 
stock  to  bind  in  tiie  center  for  stripping.  It  has  also  a 

.sort  of  beveled  edge  that  will  be  noticed,  to  put  a  cor- 
responding bevel  on  the  end  of  the  screw. 

The  second-pass  header  is  very  similar  and  does  its 
work  in  the  same  manner;  a  hexagon  piercing  bar  is  sub- 

stituted for  the  round  bar,  and  this  forms  up  the  hole  to 

a  hexagonal  shajie  for  gripping  the  corresponding  bar  to 
be  used  for  a  wrench.  In  placing  the  bar  in  the  dies  for 

the  second  operation  it  should  be  given  a  quarter-turn 
from  its  position  in  the  first  die  in  order  to  squeeze  away 
any  fins  that  may  have  been  formed. 

The  final  snipping  off  of  the  completed  blank  is  done 

on  the  side  shear  of  the  forging  machine.  The  blank  has 
been  so  nearly  cut  off  during  the  preceding  operations 

that  there  is  no  distortion  from  the' wide  lilades  of  these 
shears.  Any  small  fins  or  burrs  are  removed  by  grinding. 
The  blanks  are  then  taken  to  a  standard  bolt  cutter  and 

held  while  the  threads  are  being  cut  by  slijiping  them  on 

■A  hexagonal  mandrel  of  the  same  size  as  the  hole. 
This  same  method  of  producing  holes  in  forged  blanks 

might  be  used  for  any  number  and  variety  of  shapes  of 

openings.  However,  to  get  sharp  outlines,  as  in  the 
square  or  hexagonal,  etc.,  it  is  advisable  always  to  follow 

the  two-operation  method  and  not  try  to  strike  up  holes 
of  these  shapes  in  a  single  pass. 
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Fistore©  aimd  Jigs  for  Maclhmiinii 
.tuitonm©foile=Tr^c]Il  Parfts 

By  Robeet  Mawson 

—    machining    elements    of    pommercial    vehiclcB.      In    this 

SYNOPSIS— In  this  article  are  described  various  article   are   illu.stratecl   other   .similar   fixtures   and   jigs. 

successful  milling  fixtures  and  drilling  jigs.  It  will  be  observed  that  these  tools,  like  those  shown  in 

   the  previous  articles,  are  of  modern  design.    They  incor- 

On   pages   936    and    9?4   were    shown    and    described      porate  good  features  in  both   locating  and  holding  the 

various  small  tools,  jigs  and  fixtures  used  successfully  in     work,    and    have    also    been    in    service    a   long    while. 

FI6.2 
F16.4 

FIQ.6 

JIGS  FOR  MACHINING  AUTOMOBILE -TRUCK  PARTS,    WITH  WORK  SHOWN  IN  POSITION 

FIGS.  2  AND  2-A 

Operation — Milling  gear-shifter  crank,  Fig.  1.  The  forg- 
ing, which  has  been  previously  turned,  is  located  at  the  end 

against  a  steel  stop.  The  boss  to  be  machined  is  set  against 
an  adjustable  stop,  being  forced  against  it  with  a  knob- 
headed  screw.  Two  straps  hold  the  piece  securely  in  position. 
The  fixture  is  located  and  held  to  the  machine  table. 

Surface  Machined — Flange,  using  a  4-in.  end  mill  operating 
at  150  r.p.m.  with  a  feed  of  0.014  in.  per  revolution. 

FIGS.  4  AND  4-A 

Operation — Milling  gear-shifter  rod  yoke.  The  forging  is 
located  in  two  steel  blocks  that  are  made  with  a  contour 
similar  to  that  of  the  piece.  Two  knurled-head  screws  are 
then  tightened  against  the  outer  surfaces  of  the  fork  end. 
The  piece  is  held  in  position  by  two  straps  tightened  down 
with  nuts.  The  fixture  is  located  by  tongues  and  held  to  the  ma- 

chine table  with  bolts.    Surface  Machined — Slot,  "/o»-in.  cutter. 

FIGS.  6  AND  6-A 

Operation — Milling  rear  spring  shackle,  frig.  5.  The  casting 
is  placed  in  a  V-block  and  located  by  an  adjustable  stop  at 
the  end.  A  knob-headed  screw  is  employed  to  force  the  piece 
against  the  stop.     A  strap  holds  the  casting  securely. 

Surfaces  Machined — Outer  surfaces  of  bosses,  using  two 
9-in.  inserted-tooth  side  mills  operating  at  32  r.p.m.  with  a 
feed  of  0.06  in.  per  revolution. 

FIGS.  S  AND  8-A 
Operation — Milling  clutch  lever.  Fig.  7.  The  casting  rests 

on  two  raised  pads  of  the  fixture  and  is  located  at  the  end  by 

an  adjustable  stop  and  at  the  sides  by  two  fixed  stops.  Knob- 
headed  screws  at  the  end  and  front  of  the  fixture  force  the 
piece  into  position.  A  strap  held  down  with  a  nut  holds  the 
casting  securely.  The  fixture  is  located  and  held  in  the 
machine  table  in  the  usual  manner. 

Surfaces  Machined — Both  sides  of  arms,  using  four  5-in. 
side  mills  gaged  on  an  arbor.  These  cutters  operate  at  50 
r.p.m.  with  a  feed  of  0.04  in.  per  revolution. 

FIGS.  10  AND  10-A 
Operation — Drilling  and  tapping  dumper-gear  box.  Fig.  9. 

The  casting,  which  has  been  previously  milled,  is  located 
against  finished  pads  that  rest  against  machined  surfaces  of 
the  casting.  An  auxiliary  jig  is  placed  on  the  upper  flange, 
being  located  by  a  knurled-head  screw  forcing  the  casting 
against  a  fixed  pin.  A  long  bolt  with  nut  and  open  washer 
holds  the  two  jigs  and  casting  in  position. 

Holes  Machined — Four  JJ-in.,  sixteen  "/cn-in.,  three  »4-in.. 
two  5:;-in.  drilled;  one  hole  drilled  to  suit  H-in.  pipe  tap,  and 
six  =V'M-ln.  drilled.  The  various  slip  bushings  are  then  re- 

moved from  the  jig  and  the  JS-in.  holes  tapped  with  u-ln. 
U.S.S.  threads,  the  "  M-in.  holes  tapped  with  %-in.  U.S.S. 
threads,  the  H-in.  holes  tapped  with  ,',, -in.  U.S.S.  threads  and 
the  ̂ s/w-in.  holes  tapped  with  I'o-in.  U.S.S.  threads. 
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Sosme  Metlaodls  EirmpSoyedl  lEi  a 

The  Hess-Jiright  ilanulacturiiig  Co.,  Philadelphia, 

Penn.,  makes  a  variety  of  aiinulai-  ball  bearings  using 
a  cage  to  separate  the  balls.     In  Fig.  1  is  shown  the 

PIG.  1.    MILLING  THE  BALL  POCKETS  ON  THE  CAGE 

FIG.  2.    FIRST  DRILLING  JIG 

FIG.    3.    SICCOND  DRILLING  METHOD 

method  of  milling  the  ball   pockets  in  the  cage.  The 
rough  cage  is  placed  on  the  base  of  the  fixture.  The 

clamp  A   is  then'  placed  and  held  by  a  nut  and  open 

washer.  As  the  nut  B  is  tightened  down,  the  blank  is 

lield  rigidly  on  the  fixture.  Two  supporting  fingers  (' 
are  provided  that  press  against  the  cage,  thus  preventing 
the  metal  from  spreading  during  the  milling  operation 
which  is  performed  with  the  hall  milling  cutter  D.  After 
one  recess  has  been  machinec^  the  work  is  indexed  and 
the  operation  repeated. 

The  jig  used  for  drilling  the  holes  in  one  member  of 
the  cage  is  shown  in  Fig.  2.  The  piece  is  located  by 
means  of  balls  attached  to  the  upper  side  of  the  jig  base. 
After  the  piece  has  been  placed  in  the  jig,  as  shown, 
the  cover  is  dropped  down  and  held  by  a  cam  operated 
by  the  pin  handle  A.  The  pins  B  and  an  equalizing 
strap  C  contact  with  and  hold  the  piece  securely  durinsr 
the  drilling  operation. 

When  drilling  the  other  member  of  the  cage  as  shown 
in  Fig.  3,  steel  balls  of  the  diameter  used  in  the  bearing 
are  placed  in  the  lower  part  of  the  cage.  One  of  the 
cages  that  has  been  drilled  is  then  placed  over  the  balls, 
as  shown.  The  holes  drilled  in  the  previous  operation  are 
then  used  to  guide  the  drill  into  the  other  cage. 

Msirl&ers  for  Pulleys  auad  Gears 
By  J.  E.  CooLEY 

There  is  always  more  or  less  trouble  in  learning  the 
sizes  and  diameters  of  pulleys  and  gears,  etc.,  when  these 
are  stacked  up  on  stands  in  stockrooms  or  other  places. 
One  must  take  time  to  visit  the  stands  and  lift  off  the 

parts  in  order  to  scale  or  caliper  their  dimensions. 
A  simple  method  of  marking  stands  containing  pulleys 

or  gears  for  quick  identification,  is  shown  in  the  illus- 
/o'Oiam 

A\i  3'roce 
Ig  Hole 

STOCKROOM   PULLEY    MARKER 

tration.  The  marker  is  made  of  stiff  cardboard  cut  in 

the  shape  of  a  disk,  and  is  fastened  with  brads  in  a  stick 
which  is  slit  for  its  reception. 

On  the  marker  is  jirinted  the  diameter  of  the  pulley 
(or  gear),  width  of  face,  bore  of  hole,  pitch,  or  any  other 
information  required.  As  the  stands  are  usually  made 
from  wrought-iron  piping,  the  stick  end  can.  be  placed 
in   the   hole   in   the   pipe,   where    it    is    readily    seen. 
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mnaple  Teste  for  Iroim  e^imdl  SHeel 
By  C.  R.  White 

tSYNOPSIS — Simple  tests  for  iron  and  steel  are 
always  acceptable.  The  writer  explains  a  simple 
method  of  obtaining  pictorial  records,  vnthout  a 
camera,  of  steel  and  iron.  With  the  aid  of  these 
records  the  quality  of  the  material  can  be  judged. 

Anyone  unfamiliar  with  the  characteristics  of  the  prin- 
cipal materials  involved  in  the  manufacture  of  tools, 

machines  and  other  metal  products  does  not  know  wliere 

to  lay  the  blame  for  failures — whether  on  the  design  or 
the  material  or  on  abuse.    Some  form  of  treating  either  by 

Sometimes  the  rolling  mill  supplies  steel  instead  of 
iron,  or  medium  or  high-carbon  steel  in  place  of  low 
carbon,  or  vice  versa.  The  shopman  can  get  a  good  idea 
of  the  difference  between  iron  and  steel  by  cutting  a  sliver 
with  a  cold  chisel  and  then  breaking  the  .sliver.  Iron  will 
show  up  coarsely  fibrous,  while  steel  nearly  always  is 
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FIG.   1.    STRESS-STRAIN  DIAGRAM  OF  COMMON   STEELS 
AND  CAST  IRON 
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FIG.  3.    PRINT  OF  MIXED  IRON  AND  STEEL. 

EI, 

.A. 

Yield    33,300 
T.    S.    17,900 
Red     r,0.4% 

in     8"     27.81% 

Yield    38,330 
T.    S.    52,000 
Red    32.10% 

EL    in    8"    23.455 

Yield    30,266 
T.    S.    46,960 
Red   56.36% 

EL    in     8"     32.96? 

Yield    34.120 
T.    S.    49,160 
Red    51.20% 

El.    in    8"     31.18% 

f-mm 

Yield    26,830 
T.    S.    43,430 
Red    55.50% 

KI.     in    8"    31.20% 

Yield    33.160 
T.    S.    50,766 
Red    50.70%, 

El.     in     S"    30.64%, 

Yield    37.460 
T.    S.    51,866 
Red   42.4%, 

EI.    in    8"    26.5%, El. 

Yield 

37,160 
T.   S. 

51,080 
Red 34.5% 

in     8"     21.59 % 

FIG.   2.    RECORDS  OF  STAY-BOLT   IRON  MADE   BY   ETCHING   AND   DIRECT   PRINTING 

heat  or  by  mechanical  means  may  be  considered,  but  there 
is  a  possibility  that  this  treatment  may  vary  from  correct 
practice,  owing  to  misjudgment  by  the  workman,  his 
lack  of  knowledge,  unsuitable  apparatus  or  a  material 
not  amenable  to  the  treatment  given.  As  a  resiilt  there 
is  trouble.  The  manufacturer  is  unable  to  trace  the  cause, 
and  often  besides  having  his  reputation  lowered  he 
must  meet  the  costs  of  replacements  into  the  bargain. 

tough,  liomogeneous  and  crystalline.  If  the  surface  of. 
iron  is  highly  polished,  as  the  surface  of  a  journal,  slag 
lines  may  be  observed  running  parallel  to  the  axis. 

Shearing  a  bar  gives  a  good  test,  if  it  is  noticed  how  the 
sheared-off  piece  breaks  away  from  the  original  bar. 
There  are  cases  wjicn  steel  is  laminated,  but  to  those  who 
are  accustomed  to  judging  fractures  there  is  a  difference 
in  structure  and  appearance  of  laminated  steel  and  of  iron. 
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The  tensile  test  on  a  laminated  steel  gave  the  results 
that  are  eompared  with  average  results  obtained  with  iron 
plates,  as  shown  in  Table  1.  It  will  be  noticed  that  the 
principal  difTerence  is  in  the  reduction  of  area. 
TABLE   I.     COMPARISON    OF   LAMINATED   STEEL  .AND    IRON 

Laminated 
.Steel  Iron 

Tensile  strength         51,600  1b.  53,8001b. 
Viewpoint         31,400  1b.  37,300  1b. 
Reduction  of  area   56.  7  per  cent.  40.  0   per  cent. 
Elongation  in  8  in    24  4  per  cent.  27.  06  per  cent. 

UlFFERKKCE  BETWEEN  IliON  AND  L0W-C".\UBON  StEEL 

Chemical  anal.ysis  is  sometimes  convenient  for  ascer- 
taining differences,  but  the  principal  difference  between 

very  low  carbon  steel  and  iron  is  in  the  manganese 
content,    a    point    clearly    demonstrated   in    Table    2. 

FIG.  4.    PRINTS  OP  AXLE  STEEL 

TABLE  2.    COMPARATIVE  CHEMICAL  ANALYSES  OF  CARBON  STEEL 
AND  IRON 

Steel,  Per  Cent.  Iron,  Per  Cent. 
Carbon       0.10  to  1.50  0  05  to  0  15 
Manganese        0  20  to  0  80  Trace  to  0  20 
Sulphur       0.02  to  0.07  0  02  to  0  07 
Phosphorus        0  02  to  0.  10  0.075  to  0.20 

Chrome-vanadium  steel  can  be  so  heat-treated  as  to 
present  a  fibrous  fracture,  but  the  appearance  is  entirely 
different  from  that  of  low-carbon  steel  or  iron.     The 

analysis  of  this  steel  is  given  in  Table  3.  After  heating 

to  900  deg.  C.  for  forging,  reheating  to  875  deg.  ('., 
quenching  in  seal  oil,  drawing  to  450  deg.  C,  the  physical 
properties  of  this  steel  were  as  shown  in  Table  4. 

TABLE  3.     CHRO.ME-VANADIUM  STEEL  ANALYSIS 

Carbon      0.50         Phosphorus     0.01 
Manganese      0.92         Chroine      1.02 
Sulphur      0.  05         Vanatlium      0.  2J 

It  is  possible,  then,  unless  one  is  familiar  with  frac- 
tures, to  make  an  error.'  If  it  is  desired  to  differentiate 

between  iron  and  steel  by  physical  tests,  an  expensive 

N?3 

FIG.    5.     BENDING   TESTS  ON   AXLE   STEEL 

PIG.  6.    PRINT  OF  TITANIUM-STEEL  RAIL  HEAD 

tensile-testing  machine  must  be  used.  Wrought  iron  and 
steel  have  an  equal  elongation  proportional  to  the  equal 
load,  provided  the  elastic  limit  i.<  not  exceeded.  It  is 
therefore  necessary  to  test  to  destruction.     In  fact,  cast 
TABLE  4.     PHYSICAL  PROPERTIES  OF  CHROME-VAN.VDIUM  STEEL 

AFTER  HEAT-TREAT.MENT 

Tensile  strength  per  sq.in   237,500  lb. 
Elastic  limit   ,.   221.000  lb. 
Elongation  in  2  in   , ,   10  per  cent. 
Reduction  in  area   29.  5  per  cent . 

iron,  wrought  irpn,  carbon  and  alloy  steels  are  related  up 

to  the  elastic  limit,  as  is  clearly  shown  in  the  stress-strain 
diagrams.   Pig.    1,   a   point   that   is  well   worth   noting. 
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An  old  shop  test  is  to  lieat  a  piece  of  material  to  a  red 
heat,  quench,  then  bend  the  material  under  a  press  or  drop 
hammer.  Any  difference  in  the  hardness  will  give  an 
indication  of  the  carljon  cont<>nt.    This  test  does  not  take 

TABLE  5.     ANALYSIS  OF  TWO  STEELS  OF  SIMILAR  TENSILE STRENGTH 

First  Steel,  Second  Steel, 
Per  Cent.  Ptr  Cent. 

Carbon        065to0.75  090tol    10 
Manganese       0  95  to  1 ,  05  0  35  to  0  50 
Phosphorus         Under  0 .  05  Under  0  05 
Sulphur         Under  0. 05  Under  0  05 
Silicon         Under  0.  15  Under  0. 15 

into  consideration  the  manganese  content,  which  is  almost 
as  important  as  carbon.     For  example,  the  analyses  of 

FIG.  7.    PRINT  OF  COMMERCIAL  BUSHELEn  IRON 

FIG.    9. PRINT   FROM   SAMPLE   SHOWING   COARSE 
CRYSTALLINE  FRACTURE 

two  steels  tliat  have  practically  the  same  tensile  strength 
are  given  in  Table  5. 

Analysis  or  microscopic  examination  on  the  higher 
magnifications  will  show  differences;  but  if  it  is  only 
desired  to  compare  low-carbon  steel  with  iron,  etching 
will  produce   results  that  are  highly  satisfactory.     The 

Iron  is  piled  or  busheled  in  many  different  ways  befo  c 

rolling.  In  railway  shops  there  are  generally  three  o.- 
four  standard  brands  of  No.  0  iron  used.  No.  0  iron  is 

the  grade  of  iron  selected  for  plain  and  flexible  stay-bolts 
and  must  have  a  tensile  strength  of  not  less  than  48,000 
lb.  per  sq.in.,  a  reduction  in  area  of  at  least  45  per  cent, 
and  an  elongation  in  8  in.  of  38  per  cent.  This  iron  i.- 
used  for  specific  jiurposes,  and  service  records  are  kept. 
By  taking  samj)les  of  each  brand  of  this  iron,  cutting  oif 
a  section  1  in.  in  diameter  by  1  in.  long,  polishing  the 
end  and  removing  with  a  caustic-soda  solution  the  grease 
left  by  the  buffing  wheel,  then  etching  for  about  5  hr.  with 
the  iron-etching  solution,  inking  the  etched  face  with  an 

ordinary  printers'  roller  covered  with  printers'  ink  and 
using  a  letter  press,  it  is  possible  to  make  prints  and  by 
these  prints  to  identify  the  various  brands  when  failures 
occur.  The  prints  also  give  an  idea  of  the  care  exercised 
in  busheling  and  rolling.  It  is  of  course  necessary  to 
make  up  a  sample  sheet  of  such  prints  first,  so  that  com- 

parisons can  be  made.     Such  a  sheet  is  shown  in  Fig.  3. 
On  service  test  the  iron  shown  at  A,  Fig.  2,  did  not 

compare  favorably  with  that  shown  at  B  and  0.  From 
the  large  size  of  the  slag  areas  etched  out  in  this  sample, 
this  result  is  just  what  oiie  would  expect. 

Pieces  of  nut  iron  that  were  hard  on  taps  were  polished 
and  etched,  with  the  result  that  steel  was  found  mixed 
with  the  iron.     A  print  of  this  iron  is  shown  in  Fig.  3. 

Steel  splice  plates  that  failed  in  service  were  etched 
with  nitric  acid  and  printed,  with  the  result  that  after 
corroboratory  evidence  had  been  added  from  tensile,  chem- 

ical and  microscopic  examination  the  failure  was  attrib- 
uted to  service  conditions. 

Sulphur  Prints  op  Axle  Steel 

Considerable  trouble  was  experienced  with  axles,  and 
throe  were  selected  as  representing  three  manufacturers 
and  typical  breaks.  Sulphur  prints  were  made  as  follows : 
A  fresh  section  of  the  axle  was  cut  at  right  angles  to  the 
axis;  it  was  polished  and  put  firmly  on  a  bench.  A  piece 
of  Azo  photographic  paper  moistened  with  a  3  per  cent, 
sulphuric-acid  solution  was  laid  on  the  polished  face,  care 
being  taken  not  to  let  it  slip,  and  all  bubbles  of  air  were 
smoothed  out  from  under  the  sheet. 

After  approximately  one  minute  the  paper  was  removed, 
washed  in  cold  water  and  put  in  a  hypo  bath,  after  which 
it  was  washed  in  cold  water  and  dried.  Prints  of  two  of 

these  axles  are  shown  in  Fig.  4.  It  will  be  noticed  that 
the  samples  contained  oxide  and  slag. 

The  analysis  and  microscopic  results  are  given  in 
Table  6.  The  bending  tests  are  illustrated  in  Fig.  5  and 
have  corresponding  numbers.  These  tests  confirm  the 
physical  results,  as  reduction  and  elongation  confirm  the 

No.  I. 

No.  2. 

Vo.  3. I 

TABLE  6. PHYSICAL CHEMICA 

Tensile Elongation 
Yield, Strength, Reduction 

in  2  In., 
Lb. Lb. Per  Cent. Per  Cent. Fracture 

36.400 78,300 38  2 
26  0 irregular 

36,000 78,000 41.2 28  0 irregular 
39,700 78,500 34  5 25  0 

angular 
40.700 75,800 32  5 22  5 

angular 54,800 82,000 
56  5 30  0 

cup 

55,000 85,000 
57  0 32  0 cup  silky 

AND  MICROSCOPIC  ANALYSIS  OF  AXLE  STEEL 

Manganese  Phosphorus  Sulphur 
0.46 0  032 

0  057 

0  056 

0.042 

0  060 

Carbon  Microscopic 
0.42         Small  grain  +  I  in.,  porous and  dirty 

0  38         Medium  grain,  porous  and 

dirty 

0 .  29         Fine  grain,  a  few  blow-holea 
and  considi  cable  oxide 

Sclero- 

se ope 

Hardncsi 32  2 

28.8 

iron  is  etched  with  a  solution  consisting  of  3  parts  sul- 
phuric acid,  1  part  hydrochloric  acid,  9  parts  water.  For 

steel  etching,  a  5  or  10  per  cent,  solution  of  nitric  acid  is 
used. 

The  iron-etching  .solution  given  has  practically  no  ef- 
fect on  steel,  but  it  attacks  and  eats  the  slag  in  the  iron. 

ductility  or  ability  to  bend  flat  on  itself  in  the  case  of  the 
third  sample.  All  the  axles  had  similar  fractures  at  the 

original  breaks. 
It  is  iriterestiiig  to  compare  the  sulphur  prints.  Fig.  4, 

with  the  print,  Fig.  6,  of  a  clean  piece  of  titanium  rail. 
This  rail  was  etched  with  equal  parts  of  tincture  of  iodine 
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and  alcohol,  which  is  particularly  good  for  developing 
oxide.  In  Pig.  7  is  shown  a  piece  of  commercial  busheled 
iron  that  is  magnified  75  diameters.  This  is  at  least  iO 
per  cent,  slag,  which  accounts  for  the  failure.  In  Fig.  8 

is  shown  a  bar  that  did  not  work  well  in  the  smitLs'  shop. 
It  was  polished  and  photographed  and  shows  three  rails 

FIG.  10.    DEFECTIVE  PISTON  ROD  AND  JOURNAL 

rolled  into  it.  In  Fig.  9  is  shown  a  sample  having  a 
coarsely  crystalline  fracture  with  low  reduction  in  area 
and  elongation  and  a  large  grain  size.  The  analysis  of 
this  sample  is  given  in  Table  7. 

Change  in   Size  of   Crystal.s   Impossible   Without 
Heat 

Much  has  been  said  about  the  growth  of  crystals,  but 
there  is  no  change  of  size  when  temperature  is  not  a 

factor.     If  a  bar  is  nicked  and  broken- off  sharp  and 
TABLE  7.    analysis  OF  SAMPLE  SHOWN  IN   FIG.    10 

Carbon   0.52 
Sulphur   0.  03 
Maneaneae   0. 54 

Riosphorus   0 .  037 
Tensile  strength  per  SQ.in   100,300 
Reduction   24.  5  per  cent. 
Elongation  in  2  in   15.4  per  cent. 

portion  is  so  small  that  the  whole  will  let  go.  The  frac- 
ture shows  one  or  more  smooth  planes,  and  the  last  break 

shows  crystalline,  ilany  think  these  smooth  planes  are 
flaws,  whereas  they  are  fatigue  failures  or  fractures  in 
detail  caused  by  alternate  stresses,  repeated  possibly  mil- 

lions of  times.    Detailed  fractures  are  the  result  of  using 

fig.  8.    PRINT  OF  PIECE  WITH  THREE  RAILS  ROLLED 
INTO  IT 

undersized  material,  overloading  or  using  the  material  too 
long.  The  results  given  in  Table  8  clearly  illustrate  that 
the  material  is  not  always  at  fault. 

Failures  of  springs  are  largely  due  to  the  fact  that  the 
modulus  of  elasticity  is  figured  at  30,000,000  lb.,  wherea 

T.\BLE  9.     ANALYSIS  OF  CHROME-VANADIUM  PISTON  ROD 

Carbon   0.33 
Manganese   0.44 
Sulphur   0.035 
Phosphorus   O.OOI 
Chromium   ,   0,16 
Vanadium     ,   0.  20 
Tensile  strength,  lb.  per  sq.in   136,000 
Yield  point,  lb   69.600 
Reduction  in  area,  per  cent   53 . 2 
Elongation  in  2  in.,  per  cent   20. 5 

TABLE  8.     CRANKPIN,  MAIN- 

Measuremcnt    of 
Main  Rod  Bearing 
Plus  or  Minus 
Allowable  Limit  Fracture 

i-in.  diameter,  Detail,  close  to  wheel 
minus 

i|-in.  diameter,  plus  Detail,  close  to  wheel 

Jj-in.  diameter,  plus  Detail,  close  to  wheel 

f|-in.  diameter,  plus  Detail,  close  to  wheel 

jl-in.  diameter,  plus  Detail,  close  to  wheel 
H-in.  diameter,  plus  Detail,  close  to  wheel 

H-in.  diameter,  plus  Detail,  close  to  wheel 

A-in.  diameter,  plus  Detad,  close  to  wheel 

At  limit      Detail,  close  to  wheel 

At  limit      Detail,  close  to  wheel 

A-in.  above     Detail,  close  to  wheel 

Microscopic  Analysis,  Magni- 
fication   50    Diameters 

Maximum  grain,  Jx^  in.,  fine 
uniform  grain,  well  worked 

Maximum  grain,  Jx^^  in.,  in- 
sufficiently worked 

Maximum  grain,  ix-^  in,,  in- 
sufficiently worked 

Maximum  grain,  JxJ  in.,  good, 

slowly  cooled  from  good  tem- 

perature Maximum  grain,  JxJ  in. 
Maximum  grain,  Iixl|  in., 
worked  very  little 
Maximum  grain,  jxlj  in., 
coarse  grain 
Maximum  grain,  2^xl|  in., 
very  coarse  grain 

Maximum  grain,  ̂ xi  in.,  uni- form and  moderate 
Maximum  grain,  Jxlj  in., 
grain  coarse 
Maximum  grain.  JxH  in.,  dirty 

Tensile Strength, 
Lb-  per 

Sq.In. 
71,090 

62,060 

58,890 

67,049 

68,690 
66,900 

86,700 

87,100 

85,650 

81,200 

87,200 

AND  SIDE-ROD  FAILURES 

  Physical     Tests   
Yield, 

Lb.  per 

Sq.In. 

Reduction  Elongation 

in  Area,       in  2  In.,     .   
Per  Cent.    Per  Cent.    Carbon 

55  32  0.36 

— Chemical  Composition   . Manganese     Sulphur     Phoephonis 
0.57  0  027  0.044 

32,200 

24,380 

30,800 

45,500 

33,400 

41.200 

43,500 

47 

54 

49 

42 
49 

42 

33 

49 

38 

45 

32 

35 

30 

30 

26 

24 

21 

28 

24 

25 

0  35 
0  29 

0  31 

0  24 
0  24 

0  36 

0  43 
0  47 

0  44 

0.35 

Main  and  Side  Rods,  .\11  Detailed  Fractures 

Kind Section 
.Side.. 
Side. . 
Side.. 
Main. Square 

Main. 
Main. 

.Side.. 
Side.. Square 

Material  Remarks 

Large  amount  of  fine  slag 
Insufficiently  jworkcd 
Small  amount  slag,  but  dirty 
Maxinuim  grain,  t^xi  in.,  good, 
fine  and  homogeneous 
Maximum  grain,  |xl  in.,  good 
Maxinmm  grain,  Jxj  in.  grain, 
fairly  good 
Maximum  grain,  }x}  in. 

Tensile Strength, 
Lb.  per 

Sq.In. 52,730 
64,090 
50,880 
68,290 

82,180 
71,100 

79,980 
74,800 

Yield, 

Lb.  per 

Sq.In. 

Reduction  Elongation 
in  Area.       in  2  In., 

28.780 
29,800 
41,000 

43,900 

Per  Cent. 

30 
34 

32 

58 

41 

21 

51 
15 

Per  Cent. 
16 
27 

22 

27 

26 
19 

28 
15 

Carbon 
0.05 

0.31 0.07 

0.21 
0  46 
0  34 

0  31 
0.45 

0  28 

0.26  " 

0.58 

0.011  0.033 

0  010  0  037 

0.048     0.040 

0.74      0.065     0.062 

0  88      0.036     0  046 

0.53 

0.48 

0.022 

0.028 

0  052 

0  041 

Manga- 

nese 

0.01 0  28 

0  08 

0.51 

0.44 0.41 
0.46 

0.43 

Phoe- 

.Sulphur    phorus 

0  225       0  030 
0  014       0  032 
0  215       0  033 

0  078       0.041 

0.023 

0.027 

0.016 
0.013 

0  034 
0.039 

0  042 

0  030 

Metal Iron 

Steel 

*  Iron 

Steel 

Steel 

Steel 

Steel Steel 

quickly,  it  may  appear  crystalline;  and  if  bent  slowly  and  from  actual  test  this  should  be  28,000,000  lb.    Often  when 
broken,  the  same  bar  may  appear  fibrous.  quenching  steel,  particularly  alloy  steel,   it  cracks.     If 

Frequently  a  piece  will  fracture  little  by  little,  tiiough  these  cracks  are  opened  up,  defects  will  be  ob.served,  as 
not  necessarily  on  the  same  plane,  until  the  remaining  shown  in  the  center  of  the  piston  rod  illustrated  in  Fig. 
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10.  On  the  upper  edge  of  the  rod  the  original  crack  shows 
clearly  and  the  pipe  in  the  center  may  also  be  observed 
very  distinctly. 

The  defective  piston  rod  rests  on  the  halves  of  a  journal 
from  a  shaft  that  was  hammered  up  from  scrap  that  was 
oxidized  during  forging.  The  weld  was  imperfect,  with 
the  result  that  the  center  portion  pulled  out.  The  analy 
sis  of  this  chrome-vanadium  piston  rod  is  shown  in  Table 
9.  The  physical  results  give  no  indication  of  the  trouble. 
In  this  grade  of  steel  the  chromium  should  be  above  1  per 
cent.,  as  there  is  a  loss  of  0.9  per  cent.  Something  must 
be  wrong.    To  avoid  getting  material  with  hidden  defects 

that  do  not  develop  till  the  piece  is  passed  into  service, 
some  companies  subject  the  material  to  drop  or  to  regular 
transverse  tests  that  are  a  certain  percentage  of  the  elastic 
limit.  A  drop  testing  machine  was  developed  for  this 
purpose.  An  interesting  point  in  its  construction  is  a 
tooth  on  the  tup  to  catch  in  the  rack  when  the  tup 
rebounds.  This  tooth  is  actuated  by  the  force  of  the  blow 
or  the  jar  of  impact  due  to  the  inertia  of  a  small  sliding 
latch.  The  height  of  rebound  was  used  as  a  means  of 
comparison  for  material  of  similar  grade  and  size  and  is 
a  convenient  though  not  altogether  scientific  means  of 
comparison,  but  one  that  answers  for  relative  indications. 

iimg'  Type^^rM By  Frank  A.  Stanley 

SYNOPSIS — Milling,  piercing  and  grinding,  with 
the  type  body  located  in  the  respective  fixtures  by 
means  of  the  crossmarhs  at  each  end  of  the  type. 
These  fixtures  hold  the  type  at  the  necessary  angle, 
so  that  they  are  finished  according  to  the  angular 
position  in  which  the  type  bars  ivill  be  assembled 
and  used  on  the  typetvriter. 

According  to  the  work  schedule  previously  indicated  in 
Fig.  5,  the  next  operation  consists  in  cutting  off  the  type 
from  the  shank,  which  is  performed  by  the  hand  miller 
with  the  aid  of  the  tools  illustrated  in  Fig.  11.  Alongside 
the  splitting  saw  that  severs  the  type  proper  from  its 

Fig.  13  shows  a  somewhat  similar  fixture  and  a  some- 
what similar  operation,  although  in  this  case  the  saw  is 

used  not  for  severing  the  blank,  but  for  cutting  down  a 
corner  or  making  a  shoulder  square  for  the  ends  of  the 
type  bar  and  undercutting  at  the  corner  enough  to  clear 
that  corner  for  subsequent  operations.  The  fixture  is  so 
clearly  shown  as  to  require  no  explanation  except  to 
comment  upon  its  simplicity.  This  last  operation  is  called 

milling  the  type-bar  shoujder  and  establishes  an  exact 
distance  for  the  shoulder  from  the  front  end  or  working 
end  of  the  type  bar  proper. 

The  piercing  tools  in  Figs.  13  and  14  present  some 
novel  features  in  design  and  construction.  These  tools 
have  to  take  care  of  all  the  type  made  in  this  department 

FIG.    11.     SAWING    THE    TYPE    FROM    THE    SHANK 
WITH  A  .SPLITTING  SAW 

shank,  or  original  blank,  is  a  thin  saw  used  to  take  off  the 
burr  that  is  raised  by  the  saw  in  passing  through  the  cut. 
This  makes  a  second  burring  operation  unnecessary. 

The  fixture  for  holding  the  work  in  this  operation 

consists  of  a  simple  V-block,  a  clami)ing  strap  with  the 
forward  end  adapted  to  draw  the  work  to  the  bottom  of 

tlie  V-block  and  with  the  rear  end  provided  with  a  light 
cam  handle.  This,  when  lifted,  tends  to  depress  the 
forward  end  of  the  strap  and  draw  the  work  into  position. 

FIG.  12.    MILLING  THE  SHOULDER  TO  FIT 
AGAINST  TYPE  BAR 

and  must  therefore  be  adaptable  to  conform  with  the 
various  angles  to  which  the  bodies  of  the  type  are  milled  in 
relation  to  the  working  faces  of  the  characters.  The  three 
holes  are  0.0055  in.  in  diameter,  the  centers  being  spread 
0.90  in.  apart.  In  placing  new  work  in  the  holding 
fixture  or  nest  under  the  punch  and  over  the  die  the  work 
is  nested  against  the  spring  at  the  back,  is  purposely 
pushed  in  too  far  and  the  holder  closed.  The  locator  in 
the  jig  then  floats  up  to  suit  the  angle.    At  (he  same  time 
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the  operator  pulls  over  the  lever  that  draws  the  work  back  tools  are  a  few  of  many  ingenious  devices  developed  at  tliis 
from  the  spring  and  holds. the  clamp,  thus  keeping  the  plant  for  performing  unusual  operations, 
type  fast  in  the  proper  position.    The  work  is  accordingly         Another  illustration,  and  not  the  least  interesting  of 
set  in  the  tools  locating  from  the  crosslines  on  the  locating  the    group,  is  the  one  in  Fig.  15,  showing  the  grinding 

marks  of  the  two  inverted-T  crosses  already  referred  to.  of  the  type  body — -grinding  the  guide  shoulders  on  the 

Spring  fo  Surf 

PIG.    14.     PIERCING    DIE    TYPE 

FIG.    13.     PIERCING    TOOLS FIG.    15.     A   NOVEL   FIXTURE        FIG.  17.     MILLING  ENDS  OF  TYPE  BODIES 

The  arrangement  of  the  piercing  punches,  the  clamping 
apparatus,  the  angular  floating  locating  device  for  setting 
the  work  by  the  crossmarks  and  the  spring-controlled 
mechanism  for  the  nesting  apparatus  are  all  clearly  shown 
in  Fig.  14  and  require  no  detailed  explanation.    These 

type  described.  They  are  ground  from  0.045  to  0.076  in. 
thick,  dependent  upon  the  position  in  the  typewriter ;  that 
is,  as  the  type  bars  all  enter  the  center  guide  at  different 
angles,  the  thickness  of  the  guiding  shoulders  (which  are 
made  exactly  to  fill  the  guide)  varies  from  one  bar  to  the 
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next,   according  to  the   degree   of   angularity   from   the 
center  line. 

This  fixture,  as  shown  in  Pigs.  15  and  16,  is  for 
grinding  type  shoulders  for  side  alignment,  and  here 
again  provision  has  to  be  made  to  take  care  of  the  different 
degrees  of  angularity  between  the  type  face  and  the  body 
of  the  type.  In  this  case  the  holder  for  the  work  locates 
the  type  by  the  locating  cross  at  the  ends,  and  the  ball 
that  fits  in  the  socket  sleeve  allows  the  holder  to  tilt  as 

required  to  the  necessary  angle.  There  is  a  diamond  set 
in  this  fixture  at  an  exact  height,  and  this  is  used  to  dress 
up  the  grinding  wheel  at  the  right  distance  from  the  table. 

which  shows  the  vertical  adjustment  necessary  above  or 
below  center  to  accommodate  the  degree  of  angularity  for 
the  type  bodies  for  the  different  characters  used  in  the 

typewriting  machine. 

Further  Operations 

Xext,  the  pierced  holes  are  countersunk  to  remove  the 
burr,  and  the  back  end  of  the  body  of  the  type  is  milled 
off  at  an  angle,  as  seen  at  operation  12,  Fig.  5.  The 
process  in  milling  the  ends  on  the  type  is  carried  out  in 
the  fixture  illustrated  in  Figs.  17  and  18,  with  the  aid  of 
a  pair  of  straddle  mills  on  the  spindle  of  a  hand  miller. 

Stamp  figures  and 
graduations  asshoim 
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FIG.    16.     SIDE    ALIGNMENT    OF    TYPE 

View  of  Clamp 

1.  r.rv'-,  /'" 

,f M... 
ZUu 

PIG.    18. 
Section  X-Y 

MILLING    FIXTURE    FOR    TYPE 

The  fixture  has  an  index  plate — ^that  is,  a  table  for 
different  settings — attached  to  its  base,  and  graduations 
on  the  upright  show  just  what  lines  are  to  be  set  for  each 
type  character.  This  gives  the  same  angular  setting  for 

grinding,  at  which  the  type  later  operates  in  the  type- 
writer. The  type  is  located  and  placed  in  this  fixture,  as 

already  mentioned,  by  vertical  lines  on  the  inverted-T 
crossmarks,  which  were  struck  up  in  the  rolling  process. 
The  index  plate  is  reproduced  at  the  right  in  Fig.  16, 

In  this  operation  two  type  bodies  are  held  at  the  same 
time  by  an  equalizing  pressure  device  forced  down  upon 
the  two  pieces  of  steel  by  means  of  the  cam  handle  D. 
which  locks  the  work  with  the  clamp  block  E,  resting  upon 
both  pieces  with  au  equal  pressure.  In  this  fixture  the 
work  is  located  over  a  pair  of  pins,  in  each  case  entering 
the  holes  at  the  ends  of  the  type  bodies.  The  large  detail 
at  the  bottom  of  Fig.  18  shows  clearly  the  nature  of  the 
locating  pins  which,  with  their  conical  heads,  make  it 
easy  to  position  the  type  bodies  quickly  and  correctly. 
Following  this  last  operation  the  type,  which  are  of  soft 
machine  steel,  are  casehardened  by  heating  in  a  cyanide 
hath,  then  cooling  in  clear  water.  They  are  dipped  for 
about  10  min.  in  the  cyanide  bath,  300  or  so  in  a  basket 
at  one  time.  The  type  are  now  ready  for  testing,  after 
which  they  are  asseml)lcd  on  the  respective  type  bars. 

The  process  of  straightening  and  testing  for  printing, 
which  follows  immediately  after  hardening,  comprises 

many  features  of  interest  in  connection  with  the  straight- 
ening of  the  type  themselves,  the  testing  of  their  accuracy 

in  regard  to  width  of  guiding  shoulders,  position  of 
characters,  thickness  overall  for  alignment  and  the 
location  of  guiding  shoulders. 
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Btstt-WeldliEag  Aft^sidhsimeirat  for 

Electric  Spoft  "Weflders 
By  a.  J.  Chamberlain 

In  these  days  of  high-priced  materials  manufacturers 

whose  products  are  made  of  sheet  and  bar-stock  metals 
find  it  profital)le  to  utilize  much  of  the  scrap  stock  that 
was  formerly  discarded.  Some  have  redesigned  a  part  of 
their  product  to  enable  them  to  utilize  scrap  pieces  of 
metal.  I  know  of  one  instance  where  new  goods  that 
could  be  made  of  the  sheet-metal  scrap  from  the  press 

department  were  added  to  a  manufacturer's  line. 
In  steel  switch-box  manufacture  one  concern  has  placed 

on  the  market  a  small  steel  box  formerly  made  of  two 

()|ieiied  and  closed  by  the  short  handles  G ;  and  as  is  read- 
ily ai)])arent,  they  arc  self-tightening,  for  the  tighter  the 

ends  of  tlie  rods  are  ijrought  together  the  tighter  they  will 

grip  the  rods.  The  copper  dies  E  can  be  made  of  different 
thicknesses  when  several  sizes  of  rods  are  to  be  welded. 

An  attachment  of  this  kind  will  readily  convert  an 
electric  spot  welder  into  a  butt  welder  and  will  be  found 
profitable  by  concerns  doing  spot  welding  and  occasionally 

butt  welding,  but  not  in  quantities  sufficient  to  war- 
rant the  expenditure  for  a  butt-welding  machine.  However, 

when  the  rods  to  be  welded  are  long,  more  work  can  be 

welded  with  a  butt-welding  machine,  as  the  work  on  a 
butt  welder  is  held  horizontally  and  can  therefore  be 
handled  more  conveniently. 

This  attachment  will  also  butt  weld  high-speed  steel 

tips  on  carbon-steel  shanks.  By  butt  welding  the  round 
shanks  of  worn-out  high-speed  drills  to  carbon-steel  rods 
the  tool  maker  can  make  many  cutting  tools  that  would 
otherwise  be  quite  expensive. 

Xasil?^  GrotiaiaaS  Fotuir^ILappedl 
Cotiainiterfoore 

By  J.  A.  Raught 

One  of  the  most  bothersome  things  alwut  a  counter- 
bore  is  the  trouble  encountered  in  connection  with  the 

necessity  of  keeping  it  ground  in  condition  to  turn  out 

a  big  quantity  of  work. 
Tlie  illustration  shows  an  easily  ground  eounterbore 

that  I  have  been  using  for  some  time.  The  shell  P  is 
made  a  wringing  tit  up  to  within  about  %  in.  of  the 
collar  C  on  the  shank.  The  rest  of  the  way  it  is  somewhat 

tighter.  The  eccentric  key  G  is  u.sed  only  to  force  the 
shell  E  off  the  tight  fit  at  the  top  of  the  shank,  when 
sharpening  becomes  necessary.    The  rest  of  the  way  it  is 

THE   BUTT-WELDING   ATTACHMENT 

pieces,  which  is  now  made  by  spot  welding  together  four 
pieces  that  were  formerly  scrap.  This  is  real  economy  in 
this  case,  as  the  increased  cost  of  sheet  steel  greatly  offsets 
the  extra  labor  required. 

We  use  a  great  deal  of  %-in.  round  mild  steel,  which  is 
cut  up  into  different  lengths  ranging  from  6  to  18  ft. 
and  threaded  on  the  ends  to  be  used  as  tie  rods  for  sup- 

porting street-lighting  fixtures.  These  rods  are  purchased 
in  long  lengths  from  the  steel  mill ;  and  although  we  find 
it  more  profitable  to  cut  them  to  size,  as  6  ft.  is  the 
shortest  length  we  can  use,  the  scrap  loss  is  quite  an  iteuL 

Unsuccessful  Attempts  To  Dispose  of  the  Material 

We  tried  to  dispose  of  this  material  by  offering  it  to 
bolt  manufacturers,  but  were  unsuccessful,  for  they  re- 

quire undersize  rods,  owing  to  rolling  most  of  their 
threads.  It  was  then  decided  to  butt  weld  these  short 

rods  into  u.sable  lengths,  if  it  were  possible  to  do  so  on  our 
electric  spot-welding  machines. 

This  decision  led  to  the  design  of  a  butt-welding  attach- 
ment, shown  in  the  illustration,  which  consists  of  two 

copper  die-holders  A  that  are  held  to  the  cojiper  arms  B 
of  an  electric  spot  welder  by  the  nuts  D,  as  shown.  The 
copper  dies  E  are  slotted  to  fit  the  holders  A  and  held  by 
the  fillister-head  screws  shown.  These  copper  dies  have 
V-grooves  into  which  the  rods,  shown  by  dotted  lines, 
are  clamped  by  the  steel  gripping  jaws  F.    The  latter  are 

details  of  an  easily  ground 
coiinterbore 

twisted  off  by  hand.  The  solid  collar  C  has  tool-steel  driv- 

ing pins  A  hmvA  up  into  it.  At  the  collar  D  is  a  counter- 
bore  for  the  reception  of  the  eccentric  cam  on  the  key. 

and  at  i?  is  a  hole  for  the  pilot  of  the  key.  Dust  grooves 

li  are  provided  on  the  pilot.  While  this  may  not  be  the 

cheapest  eounterbore  to  product,  it  is  rapid  and  does  not 
clog  with  chips,  which  is  a  decided  advantage. 
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By  John  p].  Sweet 

SYNOPSIS — This  third  installment  is  devoted  to 
bearing  lubrication  and  bearing  design,  taking  up 
many  forms  of  journal,  engine  and  step  bearings 
and  painting  out  good  and  bad  features.  Professor 
Sweet  repeats  a  principle  of  wear  that  he  was  fond 

of  teaching,  "Surfaces  that  do  not  have  a  tendency 
to  wear  out  of  time  do  not  icear  much." 

Journals  and  sliding  surfaces  running  on  a  lubricant 
are  so  various  in  load,  speed,  material  and  degrees  of 
accuracy  that  to  decide  on  what  is  best  for  the  place  and 
purpose  is  often  a  vexatious  proposition.  Results  are  often 

t^o  erratic  as  to  discourage  one's  best  judgment.  As  a 
fundamental  proposition  the  heavier  the  load  and  the 

\\'hen  journals  are  inconvenient  of  access  and  where  the 
speed  and  service  are  excessive,  continuous  automatic  feed 
seems  necessary.  One  of  the  most  simple  and  to  a  certain 
extent  successful  plans  is  to  provide  chambers  to  receive  the 
vaste  oil.  Fig.  83,  and  to  carry  it  back  to  the  journal  by  a 

cotton  wicking.  This  method  has  the  advantage  of  filter- 
ing the  oil  and  the  disadvantage  that  it  will  not  carry  oil 

back  very  fast  or  deposit  it  on  the  slack  side.  Oil  chains, 

Fig.  24,  and  oil  rings.  Fig.  25,  as  substitutes  for  wicks  are 
better,  as  they  carry  back  the  oil  in  a  flood  and  deposit  it 
on  the  top  of  the  shaft.  The  ring  is  better  than  a  chain, 
as  it  does  not  cut  away  the  bottom  of  the  box;  and  if 
grooves  are  turned  on  the  inside  of  the  ring,  it  will  carry 
up  as  much  oil  as  the  chain  and  deposit  more  of  it  on  the 

shaft  at  high  speed.    In  all  half-  or  quarter-boxes  where 

24  25 
FIGS.  23  TO  26.    WAYS  OP  OILING  JOURNALS 

slower  the  speed  the  heavier  the  lubricant  needs  to  be. 
Farm  wagons  are  often  satisfactorily  lubricated  in  ho 
weather  with  tar,  but  with  spinning  spindles  where  the 
load  is  light  and  the  speed   high  a  very  limpid  oil  is 
necessary. 

Generally,  the  more  nearly  perfect  the  flat  surfaces  of 
slides  and  the  more  nearly  true  cylinder  journals  and 
journal  bearings  are,  the  better  the  fits — if  not  too  tight, 
the  better.  Yet  at  times  these  things  give  great  trouble, 
and  some  sort  of  mutilation  seems  to  be  necessary  to  over- 

come it.  Cutting  grooves  or  roughening  the  surface  of 
the  shaft  often  prevents  heating,  when  the  opposite  result 
would  naturally  be  expected.  Provision  should  always  be 
made  to  introduce  lubricant  on  the  slack  side  of  a  box. 

This  comes  naturally  where  the  revolving  shaft  rests  with 
its  weight  in  the  box ;  but  where  the  shaft  remains  at  rest 
and  the  wheel  or  pulley  runs  around  it,  then,  if  practical, 
a  hole  should  be  drilled  in  the  end  of  the  shaft  and  the  oil 
let  out  at  the  bottom. 

In  most  machinery,  where  neither  the  speed  nor  the 
service  is  too  great,  the  occasional  introduction  of  oil  from 
a  squirt  can  meets  all  requirements  so  well  that  no 
additional  expense  seems  advisable  to  make  the  feed  auto- 

matic or  continiious.  A  semiautomatic  feed  is  obtained 

by  the  use  of  sight-focd  oilers  with  adjustable  devices, 
whereby  the  oil  is  allowed  to  flow  to  the  wearing  surfaces, 
a  drop  at  a  time,  the  rate  of  feed  being  controlled  by  the 
attendant.  This,  in  most  cases  where  the  speed  is  high 
and  the  service  exacting  on  the  part  of  the  attendant,  is 
an  improvement  on  the  greater  quantity  at  less  frequent 
intervals,  and  also  a  distinct  gain  in  economy 

there  is  an  opening  at  the  joint,  the  edges  should  be  cut 
away.  Fig.  26,  so  as  to  leave  a  thin  wedge-shaped  gap  to 
lead  the  oil  in  between  the  surface  rather  tiian  to  scrape 
it  off. 

Moving  surfaces  are-easier  and  maintain  better  lubrica- 
tion when  moving  in  two  directions  than  when  following 

a  single  straight  path ;  that  is  to  say,  a  journal  works  more 
easily  and  maintains  its  shape  and  better  lubrication  if  it 

FIG.    27.    THE   SELLERS   WORM 

is  allowed  free  end  play.  This  cannot  be  done  in  such 
machine  part?  as  the  lathe  spindle,  and  can  in  an  engine 
or  dynamo  shaft. 

The  case  with  which  a  heavy  body  can  be  made  to  play 
back  and  forth  when  revolving  seems  at  first  almost  a 

paradox.  A  two-ton  flywheel  when  revolving  about  200 
r.p.m.  is  easily  moved  back  and  forth  14  '"•  ̂ ^  the  rate  of 
once  in  two  or  three  seconds  by  pushing  with  a  tooth-pick. 
A  little  consideration  of  the  problem  will  show  that  the 
actual  work  done  is  very  slight.  The  work  is  of  two 

kinds — that  of  overcoming  the  inertia,  which  is  no  more 
tlian  swinging  that  weight  if  suspended  at  the  end  of  a 
rope  of  infinite  length,  and  the  sliding  of  the  journals. 
This  is  not,  as  would  appear,  \\  in.,  but  only  the  difference 
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between  a  base  line  and  a  hypothenuse  of  a  right-angle 
triangle  in  wliich  the  perpendic'ular  is  the  V4  ''i-  I^  the 
wiieel  is  mounli'il  on  a  5-in.  shaft  and  makes  three  revolu- 

tions while  moving  tiie  14  in->  the  only  work  the  tootli-pick 
has  to  accomplish  is  that  between  the  base  and  hypothenuse 
of  a  right-angle  triangle,  where  the  base  is  about  47  in. 
and  the  vertical  i/j,  in. — an  amount  quite  as  insignificant 
as  the  tooth-pick  when  compared  to  the  two-ton  flywheel. 

The  fact  that  end  play  of  Journals  secures  easy  running 
is  no  doubt  due  to  polishing  action,  which  keeps  the 
journals  smooth,  preventing  streaking  up.  The  cause  is 
hardly  explainable,  though  it  usually  occurs  in  the  case 
of  journals  where  there  is  no  end  play.  It  is  seldom 
possible  to  give  side  play  to  sliding  surfaces,  though  it 
would  be  equally  beneficial. 
When  the  magnitude  of  the  machine  and  the  necessity 

for  thorough  lubrication  are  of  enough  importance,  forced 
lubrication  is  justifiable,  as  is  the  case  in  large  steam 
engines.  In  this  case  the  usual  practice  is  to  allow  all 
waste  oil  to  accumulate  in  a  reservoir  below  the  lowest 

journal.  From  this,  some  sort  of  ])ump  is  used  to  return 
it  to  a  reservoir  above  the  highest  journal  or  slide  and  to 
lead  it  through  pipes  to  the  various  wearing  surfaces.  The 
real  merit  in  the  system  comes  from  the  fact  that  each 
surface  can  be  flooded.  Such  lubrication  is  much  more 

eflRcient  than  when  the  lubricant  is  applied  in  small 
quantities. 

In  the  case  of  heavy  engines  the  lubricant  can  be  forced 
by  a  sufficiently  powerful  pump,  under  the  bottom  of  the 
main  journahs,  to  float  the  load,  so  to  speak,  and  insure 
thorough  lubrication.  The  conditions  under  which  jour- 

nals and  slides  work,  the  different  materials  used  for 

shafts,  bearings  and  slides  are  so  vari- 
ous and  the  methods  of  lubrication  so 

different  that  what  proportions  are  best 
to  use  for  the  varying  service  is  a  thing 
that  no  fixed  rule  can  determine.  To 

say  that  a  journal  will  carry  some 
certain  number  of  pounds  to  the  square 
inch  depends  so  nmch  upon  what  the 
journal  has  to  do,  how  fast  it  runs, 
whether  the  strains  are  up  or  down  or 
constantly  down,  directly  sidewise  or 
back  and  forth,  whether  long  or  short, 
whether  loaded  on  one  side  or  both, 
that  it  is  almost  a  useless  rule.  The 

designer  must  resort  to  following  prece- 
dents or  use  his  own  judgment,  prefaced 

by  experience  and  a  process  of  reason- 
ing. As  a  simple  jjroposition,  small 

long  bearings  will  run  more  easily  than 
short  large  ones;  but  conditions  will 
not  always  permit  or  justify  the  use 
of  small  long  ones,  although  they  some- 

times will.  Journals  four  times  their 

own  diameter  in  length  work  perfectly 
in  line.shaft  bearings,  and  they  will  do 
this  though  the  shaft  be  so  heavily 
loaded  each  side  of  the  box  as  to  bend  it  within  the  bear- 

ing. The  bend  is  always  in  one  direction ;  and  as  soon  as 
the  box  wears  to  fit,  it  runs  as  perfectly  as  if  straight. 
That  lineshafts  should  run  as  free  as  possible  is  very  im- 

portant. The  cost  of  running  them  is  always  a  dead  loss 
and  always  goes  on,  tlie  friction  load  often  amounting  to 
as  much  as  the  power  required  for  the  machines. 

As  an  example  of  another  kind,  consider  the  condition 
of  that  of  the  main  iiearing  of  a  lathe.  A  bearing  four 
diameters  in  length  would  be  about  as  bad  as  bad  could 
be,  even  as  a  bearing,  regardless  of  the  strength.  The 
strain  coming  on  it  is  variable  in  quantity  and  direction, 
the  faceplate  end  of  the  box  would  be  sure  to  wear  out  bell- 
muzzle  shape,  so  while  the  journals  would  appear  to  be 
long  the  bearing  would  in  fact  be  short  and  far  from  the 
faceplate.  The  friction  of  the  main  journal  of  an  ordinary 
lathe  does  not  amount  to  anything  com])ared  to  the  cut, 
and  easy  running  has  no  bearing  on  the  subject.  This  is 
a  case  where  an  absolutely  rigid  structure  with  a  truly 
circular  motion  is  wanted,  and  this  holds  good  with 
machine  tools  generally.  A  main  bearing  in  the  headstock 
of  a  lathe,  if  as  large  as  it  ought  to  be,  will  have  bearing 
surface  enough  if  but  one  diameter  in  length  and  be  better 
than  if  longer.  This,  however,  may  not  be  true  for  lathes 
where  no  use  is  made  of  the  faceplate  and  the  load  is  heavy 
and  constant. 

To  show  that  a  bearing  surface  will  carry  any  fixed  load 
per  square  inch  is  untenable.  It  is  only  necessary  to 
consider  an  extreme  case.  Take  the  mechanism  of  the 

Sellers  system  of  driving  planer  beds — a  worm  working 
diagonally  in  a  rack,  Fig.  27.  The  pressure  sometimes 
must  run  up  to  a  thousand  pounds  or  a  ton,  and  theoreti- 

cally the  two  surfaces  in  contact  make  but  a  line — in  fact, 
probably  not  measurable — and  yet  they  do  not  cut 
(abrade)  and  seem  to  last  indefinitely.  The  reason  no 
doubt  is  that  the  bearing  does  not  remain  in  the  same 
place  on  either  piece  any  length  of  time.  The  pressure 
per  square  inch  is  almost  indefinite,  but  the  time  is  too 
short  to  heat  the  surfaces  to  a  welding  heat,  which  mav 

3?    .  -     -  31 FIGS.  28  TO  32.    DETAILS  OF  BEARING  DESIGN,  SHOWING  TAPER 
ADJUSTMENTS  AND  COLLARS 

l:c  what  occurs  when  bearings  cut.  Surfaces  running 
slowly  as  a  general  rule  will  carry  a  greater  load  than 
when  running  fast;  but  there  are  exceptions  to  this  rule, 
particularly  in  the  case  of  worm  gears.  Journals  will 
stand  heavier  service  where  the  strains  are  back  and  forth, 

as  in  the  case  of  crankpins  and  the  journals  of  upright 
engines. 
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When  shafts  are  permitted  end  play  in  the  bearings,  the 

wearing-  surface  in  the  box  and  the  wearing  surface  of  t!ie 
journal  should  be  of  equal  length,  Fig.  28.  This  can  only 

be  done  by  scoring  the  journal,  or  its  equivalent. 
Where  a  shoulder  on  a  shaft  runs  against  the  end  of  a 

box,  the  box  should  be  cut  away  so  as  to  leave  a  washer 
of  the  same  diameter.    In  both  cases  it  is  only  a  question 

I 

FIGS.  33  TO  36.    VARIOUS  TYPES  OF  ADJUSTABLE   BEARINGS 

Fig.     33 — Four-parted     box.       Fig.     34 — A  box    that    does    not    scrape    off    oil 
35— Box  wtlh  eccentric  cheek  piece.  Fig.  36 — Box  cap  held  by  friction 

of  equal-length  wearing  surfaces.  If  journals  and  shoul- 
ders did  not  wx'ar,  then  there  would  be  no  occasion  to 

observe  this;  but  they  do  wear  and  will  not  remain  true 
nnfess  the  surfaces  are  equal.  Surfaces  that  do  not  have  a 

tendency  to  wear  out  of  true  do  not  wear  much.  When 
collars  are  used  to  prevent  end  play,  they  should  both  be 

at  the  two  ends  of  one  box.  Fig.  30,  and  not  inside  of  two 

boxes  some  distance  apart;  for  if  from  any  cause  the  fram- 
ing springs  out  of  shape,  or  if  the  shaft  heat.s,  it  will  bind 

against  the  collars.  When  lioth  collars  are  at  the  same 

end,  heating  will  have  no  tendency  to  set  up  binding,  as 
the  box  and  shaft  will  expand  together. 

So  many  lives  have  been  lost  by  setscrews  projecting 

from  collars  that  it  ought  to  be  dechii-ed  a  criminal  offense 
to  use  such  things  around  machinery.  Many  ingenious 
devices  in  the  way  of  concealed  sct.screws  have  been 

devised,  but  collars  shrunk  on  are  the  simplest  and  safest 

and  best.  Usually,  cast  iron  will  do.  If  it  becomes  desir- 
able to  remove  tbe  collars,  they  can  easily  be  cracked  off 

with  hammer,  or  chisel  and  sledge. 

Conical  journals  in  .solid  boxes,  Fig.  30,  possess  one 

advantage  over  parallel  journals  with  parted  boxes — 
namely,  that  when  perfectly  fitted  tlie  siiace  for  oil  is 

iiniform  all  around,  when  separated  by  moving  the  shaft 
endwise.  When  made  of  hardened  and  ground  steel  and 

where  absolute  alignment  is  important,  it  is  dinficult  to  do 

better.  When  the  shaft  is  subject  to  end  pi-essiire.  an  end 
step  has  to  be  provided.  If  that  has  to  be  at  a  considerable 

distance  away,  heating  of  the  shaft  would  interfere  with 
the  .fit,  which  must  of  course  be  very  carefully  avoided 
for  satisfactory  results  in  operation  of  the  bearing. 

When  the  shaft  is  not  .subject  to  end  pressure,  with 

double-cone  bearings.  Fig.  31,  of  such  taper  that  lines 
drawn  from  the  two  sides  of  each  cross  in  the  center,  no 

matter  how  much  either  the  shaft  or  the  frame  is  expanded 

the  fits  will  remain  the  same;  but  if  a  step  or  shoulder  was 

required,  it  would  best  be  at  the  intersection  of  the  lines. 
The  same  [irinciple  is  embodied  in  the  poppet  valves  used 

in  some  engines.  If  the  four-valve 
faces  radiate  from  one  common  center, 

ex])ansion  does  not  disturb  the  fit 
nor  the  relation  of  the  various  ])arts. 

Methods  for  compensating  for  wear 
are  as  numerous  as  most  other  things 

about  machinery,  and  a  conical  bearing 

unless  subject  to  wear  wholly  in  one 
direction  is  theoretically  ideal.  But  if 
the  jires.sure  is  in  one  direction,  taking 

uj)  the  wear  does  not  tend  to  restore  it 
to  its  ])roper  position.  Where  a  parallel 

jouinal  is  required  and  yet  it  is  desiia- 
l)le  to  clo.'^e  up  the  box  uniformly  all 
around,  this  can  be  done  to  a  limited 

extent  by  fitting  thin  boxes  into  conical 
seats.  Fig.  32,  and  closing  them  up  by 

absolute  com))ression  of  the  metal.  Ca.^t- 
iron  boxes  on  steel  shafts,  after  worn  to  a 

loose  fit  and  yet  smooth,  can  be  brought 
to  a  perfect  fit  and  for  many  purposes 

make  as  satisfactory  a  bearing  as  one 

need  wi.sli.  Plain  cylindrical  cast-iron 
shells  instead  of  conical  boxes  can 

be  made  to  do  the  same  thing  by 

simply  putting  tissue  paper  around 
them  and  forcing  down  the  cap  and 

so  compressing  the  shell  to  the  journal.  When  the  load 
is  always  down,  as  in  a  grindstone,  or  up  and  down,  as  in 

a  vertical  engine,  half-boxes  meet  all  requirements  better 
than  anything  else.  When  the  thrust  is  back  and  forth, 
as  is  the  ca.se  with  a  horizontal  engine,  then  three  or  four 

different  methods  are  open  to  designers.  The  four-parted 
box.  Fig.  33,  common  in  engine  work,  unfortunately 
wears  in  such  form  that  the  edges  of  the  cheek  pieces  are 

just  right  to  scrape  off  the  oil. 
Another  plan  is  ,so  to  ])art  the  box.  Fig.  34,  that  in 

closing  up  wear  horizontally  it  opens  the  proper  form  of 
entrance  gajis  to  lead  the  oil  in  rather  than  scrape  it  off, 

as  is  done  by  the  quarter-box. 

The  eccentric  cheek  piece.  Fig.  35,  meets  certain  condi- 
tions better  than  others.  ■  It  is  in  all  essentials  a  solid  box 

and  yet  one  in  which  the  side  wear  can  be  compensated  for. 
Since  the  cheek  pieces  are  wedge  sha))ed,  letting  them 

down  closes  up  the  opening  sidewise.  The  cheek  pieces 
are  held  in  jilace  by  a  feather  and  liners  at  the  bottom  and 

a  wedge  at  the  tpp.  Removing  the  liners  at  the  bottom 
and  placing  them  at  the  side  of  the  wedge  provides  for  the 

adjustment.  No  opening  is  left  at  the  bottom  for  the 
escape  of  oil,  and  the  adjusting  cannot  be  done  while 
the  machine  is  in  motion. 

A  kind  of  box  in  which  the  box  cap  is  set  to  place  and 

held  by  friction,  Fig.  36,  jiossesses  the  merit  that,  if  oiled 
before  it  is  put  on,  it  cannot  be  set  too  tight.  For  light 
work,  this  is  really -a  very  meritorious  plan  when  properly 

applied. Boxes  at  the  crank  end  of  a  connecting-rod  of  horizontal 
engines,  parted  vertically  as  is  necessary,  possess  one  bad 

Fig. 
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feature :  If  the  two  halves  are  left  apart  so  as  readilj'  lo 
admit  of  taking  vip  wear,  a  joint  for  the  escape  of  oil  is 
left  open  (see  Fig.  37).  If  put  metal  to  metal,  then  they 
have  to  be  taken  off  to  file  away  the  metal.  This  olijection 
is  best  overcome  by  introducing  a  bundle  of  very  thin 

PIGS.   37   TO   42.    VARIOUS  CRANK-PIN   BOXES 

Fig.  37 — Parted  crankpin  box.  Fig.  38 — Liners  between 
halves  of  crankpin  box.  Fig.  39 — Bolts  tapped  into  one-half 
of  box  of  connecting-rod.  Fig.  40 — Peening  action  of  stiap 
on  box.  Fig.  41 — Front  of  crankpin  cut  away  to  admit  oil. 
Fig.  42 — Top  and  bottom  relief  of  crankpin.  Fig.  43 — Strap, 
gib  and  key  construction  for  hnk-motion  bearing. 

liners,  Fig.  38,  wliere  tiio  design  is  such  as  to  permit  their 
ready  removal. 

When  bolts  are  used  to  secure  the  outer  half  of  the  box, 

or  what  is  known  as  the  "marine  end,"  then  unless  linei's 
are  used  or  the  bo.x  brought  "brass  and  brass"  there  are 
two  places  instead  of  one  for  wear  to  take  place — that  is, 
between  the  crankpin  and  box  and  be- 

tween the  bo.x  and  nuts  on  the  bolts. 
Where  the  rod  end  is  in  the  form  of  a 

T  and  the  box  is  made  in  two  se])ai'ate 
pieces,  unless  the  one  half-box  is  firmly 
secured  to  the  rod  there  are  two  more 

joints  to  wear  or  make  a  noise,  one  be- 
tween the  box  and  rod  and  the  other 

between  the  T-head  of  the  rod  and  the 
bolt  heads.  All  these  places  to  wear  call 
for  more  frequent  attention.  When  the 

bolts  pass  through  the  T-head  and  are 
tapped  into  the  first  half  of  the  box. 
Fig.  39,  two  of  these  loose  places  are 
done  away  with.  Where  straps,  gibs  and  keys  are  used, 
unless  the  boxes  are  brass  and  brass,  or  with  liners,  and 
keyed  up  solid,  the  outlet  for  oil  between  the  boxes  and 
the  loose  joints  is  the  same  as  in  the  marine  end. 

In  the  ear'.y  days  of  steam-engine  building,  while  the 
end  of  the  rod  and  strap  left  a  rectangular  opening,  to 

save  brass  the  corners  of  the  boxes  were  cut  off,  forming 
a  box  octagonal  in  form.  Later,  engineers  conceived  the 
idea  that  the  job  would  be  better  if  the  brasses  filled  the 
strap  completely.  Fig.  40;  but  this  was  a  mistake  and  led 
to  any  amount  of  trouble  by  the  peening  action  on  the 
outer  side,  closing  in  the  box  on  the  pin. 

An  exaggerated  case  will  make  this  plain.  Lay  a  flat 
piece  of  metal  on  a  flat  anvil  and  strike  it  in  the  middle 
with  a  hammer ;  the  result  will  be  that  tiie  two  ends  of  the 
piece  will  Ijend  up.  The  action  is  the  same  with  a  brass 
l)ox — in  the  strap  and  against  the  end  of  the  rod.  If  the 
surface  of  the  box  against  the  rod  and  strap  is  wider  than 
the  one  against  the  pin,  the  box  will  bend  and  close  up  on 
the  pin.  Partly  to  overcome  this  and  because  there  is  no 
wear  at  the  sides  of  a  crank  box,  it  is  not  an  uncommon 
practice  to  cut  away  the  metal  for  some  distance.  In  a 
horizontal  engine  this  may  be  done  more  on  the  bottoni 

than  on  the  top,  as  the  weiglit  of  the  rod  calls  for  addi- 
tional bearing.  Whi!e  the  wear  on  a  crankpin  box  comes 

equally  on  the  two  halves  of  tlie  box,  it  comes  on  only  one 
side  of  the  crank,  unless  the  engine  is  a  reversing  one. 
The  pressure  always  comes  on  the  back  side,  or  should, 
becau.'io  if  a  thing  is  to  be  pushed  ahead  the  force  must  be 
applied  at  tiie  itack.  Thus  the  front  of  a  crankpin  may  be 
cut  away  to  admit  oil  freely,  Fig.  41,  and  is  so  cut  away 
by  some  engine  builders ;  instead  of  leading  the  oil  out 

radially,  it  goes  out  on  the  back  side.  Slow-speed  engine 
cranks  can  be  oiled  through  the  box,  but  in  high-speed  it 
is  better  to  oil  through  the  pin  and  out  by  centrifugal force. 

In  the  case  of  crosshead  pins  and  their  boxes  there  is  not 
much  difference  between  the  service  on  the  crank  and  the 

crosshead  pin  except  the  speed  and  the  direction  of 
motion,  which  is  in  one  direction  in  the  case  of  the  crank 
and  back  and  forth  on  the  pin.  The  box  may  be  relieved 

top  and  bottom,  Fig.  4'2 — more  on  the  bottom  than  on  tiie 
top — for  the  same  reason,  and  the  pin  flatted  off  a  good 
deal ;  but  less  on  the  top  than  on  the  bottom,  where  the 

engine  runs  with  the  top  of  the  wheel  away  from  the  cylin- 
der for  a  reason  that  can  be  thought  out  in  two  ways. 

With  such  an  engine  the  pressure  is  always  down  on  the 
crosshead  and  of  course  is  an  equal  amount  down  on  the 
crosshead  pin ;  hence,  the  pressure  is  not  only  back  and 
forth,  but  down,  and  for  this  there  is  a  demand  for  more 
bearing  on  the  top  than  on  the  bottom.    Or  to  consider  the 

FIG. 
44.    LOOSE  WASHER 
STEP  BEARING 

FIG.    45. HORIZONTAL  THRUST 
BE-iVRlXG 

i|uestion  in  another  way:  Assume  the  engine  to  be  set  with 

tlie  piston  at  the  head  end  of  the  cylinder.  All  the  pres- 
sure is  put  on  one  side  of  the  pin  going  forward.  Start 

with  the  connecting-rod  horizontal,  tiien  with  the  rod 

pushing  down  at  an  angle  when  the  crank  is  on  the  half- 
stroke  and  again  horizontallv  at  the  end  of  the  stroke. 
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Thus  the  pressure  on  the  side  of  the  pin  varies  from 
horizontal  to  a  certain  ai^gie,  and  the  wearing  surfaces 
bhould  coincide  when  that  angle  is  split.  On  the  return 
stroke  it  is  the  other  side  of  the  pin  that  does  the  work, 

and  the  same  process  of  reasoning  will  show  that  both 
sides  of  the  pin  should  be  alike. 

Connecting-rods  are  simply  links,  and  the  boxes  may 

vary  from  the  two  half-boxes  with  strap,  gib,  key  and  bolts 
to  a  simple  hole  in  the  solid  link  or  a  bushed  hole ;  and 

with  different  material  they  vary  in  all  degrees  of  hard- 
ness from  lead  to  hardened  and  ground  steel. 

When  lead  was  substituted  for  bronze  in  railway- 
carriage  work,  trouble  from  hot  boxes  was  eliminated,  but 

frequent  renewals  were  encountered.  For  all  high-si)eed 

engine.s — and  in  the  main  for  general  work  in  this  country 
— bal)bitt-lined  metal  boxes  are  used.  In  the  best  work 
the  babbitt  is  cast  around  a  small  mandrel  and  hammered 

into  place  and  then  machine  bored;  in  agricultural 
machinery  it  is  usual  to  cast  it  on  a  mandrel  slightly  larger 
than  the  shaft  itself,  or  if  on  the  shaft  have  it  coated  or 

smoked.  In  some  cases  where  it  is  simply  a  lining  in  a 
solid  box  it  is  cast  too  small  and  a  ground  mandrel  forced 
through. 

For  light  work  a  conical  liu.sh  of  babbitt  is  n.scd  and 

forced  in  to  compensate  for  wear.     When  thorough  lubri- 

cation is  insured,  almost  anything  will  make  a  good  box; 
Init  where  doubtful,  the  soft  metal  such  as  babbitt  does 

better,  as  the  result  of  a  dry  journal  is  less  harmful.  All 
link  motions  are  difficult  of  lubrication,  but  in  slow 

motions  and  slight  movement  one  application  of  oil  lasts  a 

good  while.  Where  absolute  rigidity  and  perfect  align- 
ment are  secured,  hardened  and  ground  pins  and  bushes 

or  ground-steel  pins  and  bronze  bushes  make  a  much 
neater  and  quite  as  satisfactory  piece  of  work  as  the  more 
complicated  and  expensive  strap,  gib  and  key.  Fig.  43. 

Step  bearings  for  vertical  shafts  should  have  one  or 

more  loose  washers.  Fig.  44,  and  the  whole  should  be  sur- 
lounded  by  a  cup  larger  than  the  shaft,  or  at  least  with 
holes  to  take  oil  down,  outside,  under  and  up  through  the 

center  with  radiating  oil  grooves  on  both  sides  of  the 
washers,  the  rotation  of  the  shaft  circulating  the  oil. 

In  the  case  of  horizontal  shafts  a  good  plan  is  to  have 

a  cavity  larger  than  the  end  of  the  step  and  the  end  of  the 

shaft,  with  a  washer  one-half  the  difference  larger.  Fig.  45. 
if  there  is  a  hole  through  the  shaft  and  step,  as  is  the  case 

v.-ith  a  hollow-spindle  lathe,  then  the  hole  in  the  washer 
should  be  as  nnicli  larger  than  the  hole  in  the  shaft  as  the 
washer  is  larger  than  the  shaft.  This  allows  the  washer 

to  assume  different  ])ositions  and  prevents  cutting,  thus 

adding  to  the  probable  life  of  the  bearing  in  actual  service. 

©IT II  El MiE 
15y  FliANK  A.  St.anley 

SYNOPftlS — Views  of  a  sugar-mill  repair  shop  in 
Hawaii,  showing  the  machine  tools  used  and  some 
of  the  ivork  done.  Because  of  the  size  of  the  pieces 

lifting  and  transporting  devices  are  of  particular 
importance.  A  typical  truck,  traveling  crane  and 
outside  trolley  support  are  .shoivn. 

Reference  has  been  made  in  earlier  articles  to  the  gen- 

eral character  of  the  repair  and  upkeep  work  in  connec- 
tion with  the  operation  of  sugar-mill  machinery.  As 

already  pointed  out  in  connection  with  Hawaiian  sugar 
plantations,  most  of  the  big  mills  on  the  Islands  have 

their  own  repair  shops  for  handling  the  usual  run  of 
work  which  is  not  too  heavy  to  be  taken  care  of  by  the 

equipment  in  the  repair  shop.  Sometimes,  of  course,  as 

in  other  big  plants,  it  is  necessary  to  install  some  big  piece 
of  equipment  or  repair  some  important  member,  which 
because  of  its  size  nuist  be  sent  to  a  general  jobbing  shop 
for  attention.  But  as  a  rule,  the  greater  percentage  of 

work  requiring  replacing  or  overhauling  can  be  looked 

after  satisfactorily  in  the  mill's  own  machine  .shop. 
The  tools  in  these  shops  consist  usually  of  medium 

sized  lathes,  jjlaners  and  upright  drills,  with  a  good  sized 
radial  drill,  which  can  be  swung  about  to  operate  on  big 

castings  and  plates;  and  there  is  commonly 'an  installa- 
tion of  pi])c  machinery  for  cutting  off  and  threading  pipe 

of  various  sizes,  of  which  a  large  quantity  is  required 
r  around  all  establishments  engaged  in  the  manufacture  of 

sugar.  In  addition  to  the  standard  machine  tools  there 
will  be  found,  as  in  most  repair  shops,  quite  a  number  of 

special  devices  which  have  been  constructed  for  certain 
operations  that  have  to  be  performed  at  fairly   regular 

intervals,  these  including  simple  jigs  and  templets,  ap- 

pliances for  keeping  rolls  in  working  order  and  special 
slings  and  hoisting  tackle  for  ]ncking  up  heavy  parts  that 
would  be  awkward  to  handle  otherwise. 

A   Typical   Repair   Shop 

The  illustrations  show  pretty  clearly  the  important 

features  of  the  repair  shop  at  one  of  the  sugar  factories 
near  Honolulu. 

Figs.  1  and  3  are  interior  views,  showing  a  medium 
sized  planer,  radial  drilling  machine,  shaper  and  several lathes. 

Referring  again  to  Fig.  3,  a  long  steel  bar  is  shown  in 
the  foreground  mounted  on  the  roller  support  and  fitted 
up  with  a  series  of  long,  narrow  steel  blades.  A  similar 
piece  of  apparatus  is  seen  at  the  left  in  Fig.  3  resting  on 
the  floor  ready  for  inspection  and  remounting.  This 
view  is  taken  in  the  .sugar  factory  alongside  one  of  the 
roller  mills.  Innnediately  at  the  right  will  be  seen  a 
heavy  truck  on  which  is  mounted  a  piece  of  special 

machine-shop  equipment  for  o])erations  on  the  sugar- 
mill  rolls.  This  consists  of  a  base  casting,  similar  to  a 
jjlaner  crossrail,  which  fonns  a  support  and  guide  for  two 
heads  for  carrying  the  cutting  tools.  The  adjustment  of 

the  heads  to  the  proper  position  for  operating  is  secured 

by  the  s(-rews  passing  longitudinally  along  the  center  of 
tiie  rail. 

A  similar  device  is  seen  on  the  blocks  on  the  floor  at 

the  left  of  the  view  in  Fig.  4.  In  front  will  be  noticed  a 

big  roll  ready  for  placing  in  the  mill.  Behind  the  roll 
is  shown  a  part  of  a  special  sling  for  picking  the  roll  up 

by  its  necks,  so  that  it  may  be  suspended  evenly  and 

])laced  properly  in  its  boxes  or,  similarly,  removed  when 
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necessary.  This  rig  consists  of  a  pair  of  heavy  I-beams 
long  enough  to  extend  the  full  length  of  the  roll  and 
carrying  at  either  end  swivel  attachments  for  rope  slings 
around  the  roll  necks.  This  acts  as  a  spreader  for  the 
slings,  and  the  swivel  members  may  be  adjusted  toward 
the  center  or  toward  the  ends  of  tlie  I-beams,  according 

to  the  width  of  tlie  span  required.  The  pair  of  I-beams 
are  connected  to  a  swivel  member  at  the  top,  consisting 
of  shorter  I-beams  riveted  together.     When  the  whole 

ber  of  extra  rolls  around  a  sugar  mill,  and  in  unloading 
these  in  the  yard  or  in  pickiijg  them  up  for  installation 
in  the  building,  it  is  important  that  suitable  hoisting  ap- 

paratus be  available.  In  the  illustration  a  substantial 
steel  structure  is  shown  erected  in  front  of  the  main 

doorway,  with  trolley  and  hoisting  tackle  overhead  of 
sufficient  capacity  to  suspend  any  part  required. 

Two  other  out.side  views  at  the  rear  of  the  repair  shop 
are  shown  in  Figs.  7  and  8.     In  both  these  views  the 

1 '^^^^n^^ft^RRF^       '^~  ̂T   ̂ ^^K^Lmm  b^^^I 
||^^|^^^^^^^^^^^^0%^^I^F9^^^^^^^^^^^^^^^^^^^^^^^^^H 

FIG.  1.    A  SUOAit-MILL  UliPAIR  SHOP FIG.   2.    ANOTHER  VIEW   IN  THE   REPAIR  SHOP 

affair  is  picked  up  by  the  crane,  the  roll  may  be  sus- 
pended evenly  and  swung  by  either  end  as  may  be  re- 

quired for  placing  it  in  the  machine  in  the  proper  posi- 
tion or  for  dropping  it  in  any  position  desired. 

It  is  necessary  in  a  factory  of  this  kind  to  have  a  good 
sized  overhead  crane  with  a  broad  span  to  enable  any 

narrow-gage  tracks  leading  into  the  structure  are  visible 
and  also  the  overhead  trolley  service  for  unloading  mate- 

rial from  cars.  Under  the  projecting  roof  in  the  middle 
of  the  view  in  Fig.  7  will  be  seen  a  hydraulic  press  for 
forcing  car  wheels  onto  axles  and  for  putting  other  parts 
together.    Naturally,  a  large  part  of  the  work  coming  to 

FIG.  3.    SPECIAL  EQUIPMENT  FOR  U.SE  ON  ROLLS FIG.   4.    SUGAR-MILL  ROLL  AND  HOISTING  TACKLE 

part  to  be  tiiken  out  of  a  machine  and  moved  anywhere 
on  the  mill  floor  and  again  replaced  after  overhauling. 
The  general  arrangement  of  a  crane  for  this  purpose  is 
seen  in  Fig.  5,  which  is  a  typical  view  in  a  sugar  mill  with 
uptodate  equipment.  It  will  be  seen  that  the  crane  has  two 
trolleys.  Fig.  C  shows  a  part  of  the  a]iparatus  outside  of  the 
mill  for  facilitating  the  handling  of  rolls,  heavy  gears  and 
other  big  jpieces  of  equipment.   There  are  always  a  num- 

these  repair  shops  has  to  do  with  th^  upkeep  of  the 
rolling  stock  about  the  plantation,  and  with  the  hundreds 
of  cars  in  use  there  are  always  new  wheels  to  be  made, 
axles  to  be  kept  in  running  order  and  boxes  similarly 
maintained  in  proper  condition.  In  this  respect  much  of 
the  work  in  the  sugar-mill  repair  shops  is  analogous  to 
that  in  the  repair  sho])s  in  mining  districts,  where  car 
wheels  and  axles  are  always  in  process  of  repair. 
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Fig.  8  is  of  interest  ohiofly  as  showing  facilities  for 
storing  bar  stociv,  i)iping  and  other  material  ordered  in 
considerable  quantities  and  classified  in  the  storage  racks 

by  size  and  grade.    It  is  necessary  to  carry  large  sJ;ociis  oi' 

they  start  at  the  least  expected  time  and  place.  The  study 
of  this  class  of  fires  has  always  been  beset  by  difficulties 
arising  from  a  lack  of  exact  knowledge  of  the  chemistry 
of  oxidation  and  lack  of  convenient  methods  of  studying 

/..i^H.^ 

FIG.  5.  DRIVI.\«:  S]|.i;  OF  .SUGAR-MILL,  ROLLS  AND 
OVERHEAD  CRANQ 

FIG.   6. EXTKRIOR   OF   MILL,   SHOWING  HOISTINQ 
APPARATUS 

\ 

PIG.    7.    STORAGE    SHEDS    FOR    MATERIALS PIG.   8.    BAR-STOCK   RACKS  AND  SCRAP   PILE 

these  materials  in  a  plant  of  this  kind  and  quite  essential 
to  be  able  to  get  at  tlie  size  required  without  undue  delay 
or  inconvenience. 

A  S&^dly  of  Spontaiiiieotis 
I^ir&itioiA 

By  FUEDEIilCK  J.  HoxiE* 

Spontaneous  ignition  is  a  much  more  common  cause  of 
fires  than  is  generally  supposed.  Many  familiar  sub- 

stances can  ignite  at  slightly  elevated  temperatures  or  if 
acted  upon  by  strong  sunlight.  Fires  from  this  source  are 
in  the  class  most  dangerous  to  life  and  property,  because 

♦Presented  at  ta.ll  meeting  of  A.  S.  M.  E. 

tlic  early  stai^cs  of  combustion,  and  it  was  with  this  in 

view  that  tlie  author's  experiments  were  undertaken. 
Absorption  curves  of  these  oils  show  that  the  spon- 

taneous-ignition danger  from  cottonseed  oil  would  not 
be  great  at  temperatures  below  150  deg.  P.  and  that 
linseed  oil  could  be  used  for  almost  any  purpose  with 

comparative  safety  below  80  deg.  if  kept  out  of  the  sun- 
light; also  that  lard  oil  would  be  more  hazardous  than 

cottonseed  oil  at  room  temperatures.  At  room  tempera- 
tures sunlight  increases  the  rate  of  absorption  of  cotton- 

seed and  linseed  oils  by  about  10  times,  while  with  lard 
oil  it  apparently  has  less  effect. 

Some  kinds  of  charcoal  are  more  susceptible  to  spon- 
taneous ignition  than  others,  as  indicated  by  the  intensity 

of  the  images  they  fonn  on  a  photographic  plate. 
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Mefelhod  of  IRecIaimmiiag  MiEaeral 
C^ftftfl^g  Oil 
By  p.  G.  Little 

In  shops  havinjj  many  automatic  lathes  and  screw  ma- 
thines  it  is  necessaiy  to  use  a  large  quantity  of  cutting 
oil  on  the  work,  and  in  most  shops  of  this  kind  the  oil 
that  is  carried  away  on  the  finished  parts  and  washed  off 
is  wasted.  The  sketch  shows  an  arrangement  for  wash- 

ing the  parts  and  reclaiming  the  oil.     This  method  has 

Oil  rises  to  lop  cfhnkanct 
^overfiiMsthroughniisPipe  Hbsft  Ktrf^sc^icns 

1'     "„      '',          ,    RaJaimedOil:  out  ths  Pipe, lyhSexer fisome  t^^"  ^         '           ^ 

THE  RECLAIMING  OUTFIT 

been  adopted  in  a  machine  shop  employing  150  hands 
on  automatic  machines.  About  25  gal.  of  oil,  formerly 
wasted,  is  reclaimed  every  week  at  this  factory,  and  the 
reclaimed  oil  is  used  on  drilling  and  similar  work. 

As  shown  in  the  sketch,  the  tank  A  is  filled  with  a  solution 
of  soda  and  water  for  cleansing  purposes  and  is  fitted  with 
a  water  inlet  and  steam  coil.  The  parts  to  be  washed  are 
placed  in  a  wire  basket  and  dipped  into  the  solution. 
The  oil  that  is  washed  off  rises  to  the  top  of  the  tank  and 
passes  through  the  overflow  pipe,  together  with  some  of 
the  .solution,  into  the  tank  R.  In  the  tank  B  the  oil 
naturally  rises  to  the  top  and  is  removed  in  buckets.  The 
waste  solution,  which  remains  at  the  bottom  of  the  tank, 
siphons  through  the  outlet  pipe  into  the  sewer.  E.xcept 
for  removing  the  reclaimed  oil  the  process  is  automatic, 
and  the  quantity  of  oil  reclaimed  has  made  the  installation 
well  worth  while. 

The  illustration  shows  the  arrangement  at  this  plant, 
but  of  course  many  modifications  can  be  made  to  suit 
e.xisting  conditions.  Mineral  cutting  oil  does  not  combine 
with  the  soda  and  saponify,  as  would  animal  or  vegetable 
oU. 

Holder  for   GriiadlnEa^  Tool  I 
By  Herbkrt  M.  Darling 

With  ordinary  care  the  average  tool  holder  should  last 
almost  indefinitely;  but  in  most  shops  one  finds  tool 
holders  that  show  abuse  at  the  hands  of  the  men  using 
them.     The  worst  aliuse  probably  is  caused  by  the  com- 

they  are  in  place  in  the  holder.  While  grinding  in  this 
way  the  operator  will  usually  strike  the  holder  itself 
against  the  emery  wheel,  and  after  this  has  been  done 
enough  times  the  head  of  the  tool  holder  will  be  badly 
ground,  especially  right  under  the  tool  .seat,  where  strength 
is  hio.st  required. 

The  operator  can  hardly  l)e  blamed  for  this.  If  he  at- 
tempts to  hold  the  liigh-speed  bit  in  his  fingers  while 

grinding,  he  cannot  apply  the  necessary  pressure  to  grind 
it  quickly  without  it  becoming  unpleasantly  hot. 

To  overcome  this  trouble  I  use  a  holder,  as  shown  in 
the  illustration,  which  will  hold  tools  up  to  %  in.  square. 

THE   TOOL    BIT   HOLDER 

Tliis  holder  can  be  made  in  a  few  minutes  from  an  odd 

piece  of  machinery  steel  by  an  apprentice.  In  use  the 

tool  to  be  ground  is  inserted  in  tlie  Vl;-i".  hole  and  secureil 
by  the  set.serew.  It  can  then  be  ground  in  a  busines.slike 
manner  without  loss  of  time  or  the  danger  of  burning 
the  fingers  or  marring  a  tool  holder. 

Sisiaple  airac^  EasaSs^  Msi(^e   Safet?^ ILat^He  Dog 

By  Joseph  V.  Dolax 

The   accompanying   illustration   shows   a   safety   lathe 
dog  which  consists  of  a  cast  drum  and  socket  screw  for 

y-!feiJ-r 

;           I 

1 

SAFETY  LATHE  DOG 

clamping  the  work.  I  think  this  could  be  made  lighter 
and  cheaper  than  most  safety  dogs  now  on  the  market. 

It  has  been  used  in  our  shop  with  a  great  deal  of  satisfac- 
tion by  the  lathe  hands,  who  prefer  it  on  account  of  its 

safety  as  compared  to  the  old  type,  which  must  be 

continually  watched.  The  sense  of  security  that  comes 
from  the  use  of  such  a  device  is  worth  more  than  its  cost. 
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SYNOPSIS — This  is  the  concluding  article  on 
the  holt.  Operations  are  described  in  detail,  the 
production  time  is  given,  and  tools,  jigs,  fixtures 
and  (jages  arc  illustrated. 

This  issue  takes  up  some  of  the  smaller  operations, 
which  are,  however,  of  vital  importance  in  the  operation 
of  the  rifle  mechanism.     The  sleeve-lock  cavity,  for  ex- 

•Copyright,  1916,  HiH  Publishing  Co. 

ample,  is  a  small  circular  cut  at  the  back  end  of  the  bolt, 
having  an  angle  on  the  upper  side  for  the  bevel  of  the 
sleeve  lock,  thus  serving  to  lock  the  sleeve  to  the  bolt. 
The  usual  type  of  rotating  fixture.  Fig.  (576,  makes  this 
a  simple  hand-milling  operation.  The  gaging  is  also  of 
interest,  the  location  being  determined  from  the  under 
side  of  the  handle.  The  inserted  taper  pin  measures  the 
depth  of  the  slot  as  well  as  its  angle. 

Another  small  operation  is  milling  the  extractor  groove, 
as  shown  in  operation  27.  The  method  of  doing  this 

is  clearly  given  in  Fig.  684,  the  gage,  Fig.  686-A,  being 
also  of  interest.    The  body  of  the  bolt  lies  in  the  V-grooves 
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OPERATIONS  32 1^  AND  33.    HAND  MILLING  FOR  SLEEVE 
LOCK 

Transformation — Fig.  674.  Maclilne  Used — Whitney  Manu- 
facturing Co.  hand  miller.  Fig.  675.  Number  of  Operators  per 

Machine — One.  Work-Holding  Devices — Rotating  fixture,  Fig. 
676;  bolt  is  clamped  by  A.  while  bayonet  locking  cam  B  forces 
it  against  hardened  stop  C;  fixture  is  rotated  between  stops  D. 

F16.  676 

Tool-Holding  Devices — -Taper  shank.  Cutting  Tools^ — Slotting 
cutter,  Fig.  677.  Number  of  Cuts — One.  Cut  Data — Speed.  600 
r.p.m.;  hand  feed.  Cool.int — Cutting  oil,  I'a-in.  stream.  Aver- 

age Life  of  Tool  Between  Grindings — 1,500  pieces.  Gages — 
Fig.  678;  bevel  for  sleeve  lock:  pin  A  fits  safety-lock 
groove  and  B  measures  bevel,  while  C  tits  bottom  of  handle. 
Production — 75  per  hr.  Note — Holding  points,  center  hole  and body. 
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shown,  while  the  pin  at  the  end  fits  into  the  groove  and 
measures  depth  as  well  as  location. 

The  special  tapping  machine,  seen  in  Fig.  696,  was 
built  in  the  armory.  It  carries  three  taps,  so  set  and 

geared  together  as  to  divide  the  work  up  among  them. 

Each  tapping  spindle  is  threaded  with  the  proper  lead  to 
feed  po.sitively   into  the  work  and   at  the   projjcr   rate. 

OPERATION  22.  HAND  MILLING  TOP  OP  HANDLE 
Transformation — Fig.  679.  Machine  Used — Wliitney  Manu- 

facturing Co.  liand  miller.  Number  of  Operators  per  Machine 
—One.  Work-Holding  Devices — Held  on  forms  and  clamped 
at  end.  Fig.  680;  roller  A  guides  cutter  on  form  B  to  give 
proper  contour.  Tool-Holding  Devices — Taper  shank.  Cutting 
Tools — Form  cutter.  Fig.  6S1.  Number  of  Cuts — One.  Cut 
Data — Speed.  ISO  r.p.ra.;  hand  feed.  Coolant — Cutting  oil,  %- 
in.  stream.  Average  Life  of  Tool  Between  Grindings — 1,000 
pieces.  Gages — Fig.  682;  A  measures  form  along  handle;  B, 
form  crosswise.  Production — 75  per  hr.  Note — Work-holding 
points,  under  side  of  handle,  and  ends. 
OPERATION  27.  HAND  MILLING  EXTRACTOR  GROOVE 
Transformation — Fig.  6S3.  Machine  Used — Whitney  hand 

miller.  Number  of  Operators  per  Machine — One.  Work- 
Holding  Devices — Rotating  fixture.  Fig.  684.  Tool-Holding 
Devices — Taper  shank.  Cutting  Tools — .'a-in.  slotting  cutter. 
Fig.  6S5.  Number  of  Cuts — One.  Cut  Data— Speed,  1,200 
r.p.m.;  hand  feed.  Coolant — Cutting  oil,  A -in.  stream.  Aver- 

age Life  of  Tool  Between  Grindings — 1,000  pieces.  Gages — 
Fig.  686;  A,  depth  of  groove;  B,  width  of  slot  and  distance 
from  end.  Production — 100  per  hr.  Note — Work-holding 
points,  body  and  tail. 

OPERATION  34.  HAND  MILLING  SLEEVE  STOP 

Transformation — Fig.  687.  Machine  Used — Whitney  Manu- 
facturing Co.  hand  miller.  Number  of  Operators  per  Machine 

— One.  Work-Holding  Devices — Held  on  forms  clamped  on 
top  and  at  ends.  Fig.  688.  Tool-Holding  Devices — Taper 
shank.  Cutting  Tools — End  mill.  Fig.  689.  Number  of  Cuts — 
One.  Cut  Data — Speed,  900  r.p.m.;  hand  feed.  Coolant — Cut- 

ting oil,  u-in.  stream.  Average  Life  of  Tool  Between  Grind- 
ings— 1.000  pieces.  Gages — Fig.  690;  pin  A  locates  cut  while 

finger  B  rests  on  under  side  of  handle.  Production — 75  per  hr. 
Note — Form  screwed  to  side  of  fixture;  follower  on  cutter 
arbor. 

Each  ta])  must,  however,  bo  accurately  set  with  reference 
to  its  lead,  to  secure  good  results.  The  method  of  hold- 

ing the  work  is  shown  in  Fig.  697,  the  lower  side  of  the 
liandle  being  the  locating  point.  The  bolt  is  held  by  a 

swinging  clamp  and  screw. 
One  noticeable  IVature  of  most  of  tlie  fixtures  illustrated 

is  the  simple  manner  in  which  they  accomplish  their  pur- 
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OPERATION  35.  HAND  MILLING  FOR  SLEEVE  LOCK 
Transformation — Fig.  691.  Machine  Used — Whitney  Manu- 

facturing Co.  hand  miller.  Number  of  Operators  per  Machine 
• — One.  Work-HoldinK  Devices — Held  in  forms,  clamped  at 
end.  Fig.  692.  Tool-Holding  Devices — Drill  chuck.  Cutting 
Tools — End  mill.  Fig.  693.  Number  of  Cuts — One.  Cut  Data— - 
Speed,  1,200  r.p.m.;  hand  feed.  Coolant — Cutting  oil  A -in. 
Btream.  Average  Life  of  Tool  Between  Grindings — 1,000  pieces. 
Gages — Pig.  694,  location  from  under  side  of  handle.  Produc- 

tion— 100  per  hr.     Note — Working   point,   body  and   tail. 

OPERATION  31.  TAPPING  FOR  SLEEVE 
Transformation — Fig.  695.  Machine  Used — Pratt  &  Whit- 

ney special  tapping  machine.  Number  of  Operators  per  Ma- 
chine— One.  Work-Holding  Devices — Held  on  center  and  rest 

at  rear  end.  Fig.  696;  details.  Fig.  697.  Tool-Holding  Devices 
— Taps  held  in  collar  by  pin.  Cutting  Tools — Three  taps,  Fisr. 
698.  Cut  Data — Speed.  40  r.p.m.  Coolant — Cutting  oil.  H-in. 
stream.  Average  Life  of  Tool  Between  Grindings — 2.000 
pieces.  Gages — Fig.  699,  thread  diameter  and  depth.  Produc- tion— 40  per  hr. 
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OPERATION    56 

OPKRATION  37.  ROUGH  MILLING  FOR  COCKING  CAM 

Tran-sformation — Fig.  700.  Machine  Used — Garvin  No.  3 
hand  miller.  Number  of  Operators  per  Machine — One.  Work- 
Holding  Devices — Clamped  to  forms,  Fig.  701;  details  in  Fig. 
702.  Tool-Holding  Devices — Taper  shank.  Cutting  Tools- 
Form  cutter,  Fig.  703.  Cut  Data — Speed.  200  r.p.m.;  hand  feed. 
Coolant — Cutting  oil,  I'.i -in.  stream.  Average  Life  of  Tool 
Between  Grindings — 1,000  pieces.  Gages — Fig.  704,  location 
from  under  side  of  handle.     Production — 80  per  hr. 

OPERATION   38.    HAND   MILLING    FOR    COCKING   CAM 

Transformation — Fig.  705.     Machine  Used — Ames  Manufac- 
turing Co.   16-in.   upright  drilling  machine.     Number  of  Oper- 

ators per  Machine — One.  Work-Holding  Devices — Rotating 
fixture.  Fig.  70fi:  details  in  Fig.  707;  cam  A  controls  movement 
of  bolt.  Tool-Holding  Devices^ — Taper  shank.  Cutting  Tools — 
End  mill.  Fig.  708.  Number  of  Cuts — One.  Cut  Data — Speed. 
600  r.p.m.;  hand  feed.  Coolant — Cutting  oil,  I'j-in.  stream. 
Average  Life  of  Tool  Between  Grindings — 560  pieces.  Gages — 
P  ig.   709,  shape  and  location.     Production — 40  per  hr. 

OPERATION  JJ.  REMOVING  BURRS  LEFT  BY  OPERATION 
38.  WITH  REAMER 

Number    of    Operators — One.      Description    of    Operation — 
Removing  burrs  thrown    up  by   operation   38.      Apparatus   and 
Equipment  Used — Reamer,   Fig.   710.     Production — 500  per  hr. 

pcses.  The  fixtures  or  attachments  used  for  rutting  the  shown  in  Fig.  706.  This  is  a  rotating  or  roeking  fixture, 
locking  cams  or  inclining  the  bolt  aflPord  a  good  example  in  which  the  work  holder  is  swung  on  trunnions.  These 

of  this,  the -simplicity  of  the  whole  device  being  clearly     trunnions  slide  in  their  bearings,  as  well  as  rotating,  the 
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end  motion  being  due  to  the  cam  slot  shown  at  the  left 
end.  The  end  movement  can  only  take  place  as  the  piece 
is  rotated  by  means  of  the  handle  on  the  other  trunnion, 
and  the  amount  of  this  mo\ement  is  limited  by  suitable 

stops  at  the  bottom  of  the  lever. 
The  predominance  of  millers  is  very  noticeable,  and  on 

these  machines  are  performed  some  operations  that  we 
should  be  apt  to  consider  lathe  work.  A  case  in  point  is 

the  millini;  of  the  front  ends  of  the  bolt,  as  shown  in 

way  where  a  piece  is  to  be  finished  all  over,  as  in  most 
rifle  parts.  Usually,  the  hand  or  rotary  file  is  the  oni\ 

tool  that  can  be  used,  but  an  exception  is  found  in  opera- 
tions 40  and  41,  where  a  special  file  comes  into  play,  a.s 

in  Fig.  724-C.  This  is  held  in  the  hand,  the  bolt  body 
is  slipped  into  the  opening,  and  a  few  twists  of  the  hands 
clear  away  the  burrs  left  in  milling  the  ejector  slot. 

Tlie  length  of  the  l)olt  is  very  important,  as  the  front 
end  holds  the  cartridge  in  the  chamber  and  there  must  be 
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OPERATION  39.  MULLING  TO  RF^MOVE  STOCK.  FRONT 
END;  RUN  WITH  OPERATIONS  20  AND  46 

Tran.'ifoimation — Fi(?.  711.  Machine  Used — Pratt  &  Whit- 
ney No.  2  Lincoln  miller.  Number  of  Machines  per  Operator — 

One.  Work-Holdins  Devices — Work  clamped  to  antile  plate 
in  upright  position,  KiB.  712;  two  at  one  setting.  Tool-Holding 
Devices — Standard  arbor.  Cutting  Tools — Two  cutters.  Fig. 
71.'!.  Number  of  Cut.s — One.  Cut  Data — Speed,  .50  r.p.m.;  %-in. 
feed.  Coolant — Cutting  oil,  put  on  with  brush.  Average  Life 
of  Tool  Between  Grindings — 1,500  pieces.  Gages — Fig.  714. 
Production — 50  per  hr.     Note — this  is  run  with  operation  46. 

OPERATION  44.  HAND  MILLING  TOP  OP  UPPER 
LOCKING  LUG 

Transformation — Fig.  715.  Machine  Used — Garvin  No.  3 
hand  miller.  Number  of  Operators  per  Machine — One.  Work- 
Holding  Devices — Held  on  forms,  clamped  at  ends.  Fig.  716. 
Tool-Holding  Devices — Taper-shank  arbor.  Cutting  Tools- 
Form  cutters.  Fig.  717.  Number  of  Cuts — One.  Cut  Data — 
Speed,  150  r.p.m.;  hand  feed.  Coolant — Cutting  oil,  I's-in. 
.steam.  .Vverage  Life  of  Tool  Between  Grindings — 2.000 
pieces.  Gages — Fig.  718,  shape  and  height  from  body.  Pro- 

duction— 100  per  hr.     Note — Working  points,  body  and  ends. 

Fig.  712.  This,  together  with  the  turning  of  the  body  of 

the  bolt,  a.s  previously  shown,  would  probably  be  I'onsid- 

iM'cd  lathe  Jobs  in  most  places.  Yet  the  fact  that  gun  and 
similar  shops  are  more  plentifully  supplied  with  millers 

than  lathes  is  probably  largely  responsible  for  this  appar- 
ent preference. 

Burrs  are  one  of  the  things  that  are  always  in  evidence 
after  a  machine  operation,  and  they  are  always  in  the 

no  room  for  it  to  be  forced  back  against  the  bolt.  The 

"head  space"  is  one  of  the  vital  points,  this  holding  the 

cartridge  firmly  in  place  against  the  recoil  of  the  dis- 
charge. The  counterboring  of  this  head  space  is  therefore 

divided  into  a  roughing  and  a  finishing  operation,  the 

first  being  done  on  a  vertical  drilling  machine  or  miller 
and  the  latter  in  a  special  fixture  with  a  hand  facing  tool. 
The  latter  has  a  stop  that  can  be  very  easily  adjusted. 
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OPERATION  4G&4I 

OPERATIONS  40  AND  41.  HAND  MILLING  EJECTOR  SLOT. 
TOP  AND  BOTTOM 

Transformation — Fig.  719.  Machine  Used — Wliitney  Manu- 
facturing Co.  hand  miller.  Fig.  720,  form  and  roller  used. 

Number  of  Operators  per  Machine — One.  Worlt-Holding  De- 
vices— Held  on  forms,  clamped  at  end.  Fig,  721;  form  below 

the  roller  guides  cutter  to  proper  contour.  Tool-Holding  De- 
vices— Taper  shank.  Cutting  Tools — S-in.  slotting  cutter,  Fig. 

722.  Number  of  Cuts — One.  Cut  Data — Speed,  500  r.p.m.; 
hand  feed.  Coolant — Cutting  oil,  I's-in.  stream.  Average  Life 
of  Tool  Between  Grindings — 1,000  pieces.  Gages — Fig.  723; 
A,  location  from  side;  B,  width  of  slot;  C,  location  with  barrel; 
D,  contour  of  slot.  Production — 75  per  hr.  Note — Work- 
holding  points,  body  and  ends. 

The  gage  is  practically  a  receiver  with  the  addition  of 
an  adjustable  stop  that  locates  the  distance  from  the  bot- 

tom of  the  .hand  space  to  the  back  end,   Fig.   730-A. 

OPERATION  LL.    REMOVING  BURRS  FROM  WELL  WITH 
REAMER 

Number    of    Operators— One.      Description    of    Operation — 
Removing  burrs  from  well.     Apparatus  and  Equipment  Used — 
Hand  reamer.  Fig.  724-A;  firing-pin  reamer,  Fig.   724-B.    Pro- duction— 300  per  hr. 

OPERATION  4414.  REMOVING  BURRS  WITH  HAND  TOOL.- 
"  REAR  OF  FRONT  LUG  • 

Number  of  Operators — One.  Description  of  Operation — 
Removing  burrs  thrown  up  by  operation  14.  The  special  C- 
shaped  file  is  held  in  one  hand  and  the  bolt  in  the  other  and 
turned  in  opposite  direction.  .Apparatus  and  Equipment  Lsea 
— Fig.    724-C.      Production — 175    per   hr. 

Tliis  method  of  using  as  a  gage  a  piece  into  which  the 

part  fits,  or  a  duplicate  of  it,  is  quite  common  here  and 
has  mucli  to  recommend  it  for  general  shop  practice. 
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The  thread  in  the  bolt  is  the  only  one  in  the  whole  rifle 
in  which  the  male  screw  turns  while  the  rifle  is  in  use. 

The  sleeve  is  held  from  turniiijr  as  the  bolt  is  rolled  u])  a 
quarter  turn,  and  broujjht  back  for  loading  and  cocking. 
This  gives  a  quarter  turn  of  the  sleeve  screw  in  the  bolt 
each  time  the  bolt  mechanism  is  operated  and  puts  more 
or  less  wear  on  the  bolt  thread  in  both  the  bolt  and  sleeve. 

moves  a  quarter  turn  in  its  groove  during  the  action  of 
the  bolt.  This  holds  the  front  end  of  the  cartridge  ex- 

tractor to  the  bolt  and  allows  the  bolt  to  turn  while  the 
extractor  slides  back  in  its  groove. 

In  all  work  of  this  kind  where  close  fits  are  demanded 

and  where  only  very  small  variations  can  be  tolerated, 
we  see  the  great  difficulty  in  getting  away  from  the  final 
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OPERATIONS  45  AND  45%.    COUNTERBORING  FOR  HEAD 
SPACE,    ROUGH   AND   FINISH 

Transformation — Fig.  725.  Macliine  Used — Pratt  &  Whit- 
ney 14-in.  uprighit  tiirce-spindle  drilling  macliine.  Number  of 

Operators  per  Macliine — One.  Work-Holding  Devices — Drill 
Jig.  Fig.  72R;  bolt  handle  stops  a^rtinst  a  stop,  while  clamps 
are  drawn  down  on  body  by  an  tqualizer  bar;  details  in  Fig. 
727;   flnal   flnishing   is   done   in   hand   fixture,   Fig.   728.     Tool- 

This  is  why  the  thread  in  this  ease  is  so  much  deeper 
than  the  thread  by  which  the  receiver  and  barrel  are  fast- 

ened together.  It  is  also  a  fairly  long  thread,  so  as  to  dis- 
tribute the  wear  as  much  as  jjossible.  The  amount  of 

work  done,  however,  is  so  slight  that  the  wear  is  almost 
negligible,  the  only  pressure  on  the  thread  being  due  to 
compressing  the  main  spring. 

In  a  similar  way  the  extractor  collar  which  encircles 
the  bolt,  in  the  special  shallow  groove  provided  for  it. 

Holding  Devices — Taper  shank.  Cutting  Tools — Two  counter- 
bores  with  pilot,  Fig.  729.  Number  of  Cuts — Two.  Cut  Data — Roughing  .speed,  260  r.p.ni.;  hs  1  feed;  flnishing  cut  at  85 
r.p.m.  Coolant— Cutting  oil,  i^-in.  stream.  Average  Life  of 
Tool  Between  Grindings— 1,000  pieces.  Gages — Fig.  730;  A, 
total  length  from  bottom  of  counterbore  to  back  end;  B, 
diameter  of  counterbore  and  concentricity  with  hole,  also  acts 
as  a  straisht-edge  across  end.  Production — 80  per  hr.  Note — Lower  end  of  bolt  is  centered  by  fixed  plug. 

hand-finishing  touches.  These  are  noticeable  where  all 
the  close-fitting  operations  come  together,  such  as  the 
barrel  and  the  receiver,  the  sleeve  and  the  bolt,  the  final 
length  of  the  bolt  when  locked  in  place,  the  projection 
of  the  firing  pin  and  other  similar  places.  Here,  too,  is 
where  the  value  of  actual  experience  in  handling  this 
work  counts,  as  many  have  found  to  their  sorrow.  Long 
cxjierience  with  any  fine  mechani.sm  gives  a  familiarity 
and  an  ability  that  it  is  extremely  difficult  to  duplicate. 
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FI0.74l,74Z,745  0P.58-riG.744,7450P.59-riG.746  0R64 
FIG.  747,  748  OP  54- FIG  748  A  OR  55 

OPERATION  46.    MILLING  FRONT   END  TO   FINISH;   RUN 
WITH   OPERATIONS   20   AND   39 

Transformation — Fig.  731.  Machine  Used — Pratt  &  Whit- 
ney No.  2  Lincoln  miller.  Number  of  Machines  per  Operator — 

One.  Work-Holding  Devices — Work  clamped  upright  on  fix- 
ture, Fig.  732;  details  in  Fig.  733.  Tool-Holding  Devices — 

Standard  arbor.  Cutting  Tools — Two  milling  cutters,  Fig.  734. 
Cut  Data — Speed,  50  r.p.m.;  %-in.  feed.  Coolant — Cutting  oil, 
put  on  with  brush.  Average  Life  of  Tool  Between  Grindings — 
1,000  pieces.  Gages — Fig.  735;  A  and  B  gage  the  long  and 
short   ends.      Production — 50   per   hr. 

OPERATION  KK.  REMOVING  BURRS  LEFT  BY  OPERATION 
46,  WITH  HAND  TOOL 

Number  of  Operators — One.  Description  of  Operation — 
Removing  burrs  thrown  up  by  operation  46.  Apparatus  and 
Equipment  Used — Hand  tool  used,  similar  to  Fig.  729,  but  has 
a  handle.     Production — 500  per  hr. 

OPERATION    47. PROFILING    TO    FINISH     (MATCHING 
HEAD  AND  SPACE) 

Transformation — Fig.  736.  Machine  Used — Pratt  &  Whit- 
ney No.  2  profiler.  Number  of  Operators  per  Machine — One. 

Work-Holding  Devices — Held  upright  on  fixture  shown  in 
Fig.  737;  details  in  Fig.  73S;  machining  diagram.  Fig.  737-A. 
Tool-Holding  Devices — Taper  shank.  Cutting  Tools — End  mill. 
Fig.  73:i.  Number  of  Cuts — One.  Cut  Data — Speed,  600  r.p.m.; 
hand  feed.  Coolant — Compound,  '/J-in.  stream.  Average  Life 
of  Tool  Between  Grindings — 400  pieces.  Gages — Fig.  740,  con- 

tour.    Production — 40  per  hr. 

OPERATION  58.  BENDING  HANDLE 

Transformation — Fig.  741.  Machine  Used — Hoe  hand  screw 
press.  Fig.  742.  Number  of  Operators  per  Machine — One. 
Punches  and  Punch  Holders — Bending  dies.  Fig.  742-A.  Dies 
iind  Die  Holders — Square-.fhank  punch  holder,  form-bending 
die.  Gage.s — P^lg.  743,  contour.  Production — 120  per  hr.  Note 
• — Bolt  handle  heated  in  lead  pot  to  cherry  red  and  offset  in press  shown. 

OPERATION   59.     REAMING   FIRING-PIN   HOLE 

Number  of  Operators — One.  Description  of  Operation — 
Reaming  flring-pin  hole.  Apparatus  and  lOquipment  Used — • 
Speed  lathe  and  reamer.  Fig.  744.  Gages — Fig.  745.  diam- 

eter. Production — 125  pieces  per  hr.  Note — Work  held  in hand   on   center   in   tailstock. 

OPERATION  64.    FILING  CAM,   FITTING   TO  RECEIVER 
Number    of    Operators — -One.       Description    of    Operation — 

PMling  and  fitting  cam,  and  cornering.     Apparatus  and  Equip- 
ment Used — File.     Production — 8  per  hr.    Gages — 746-A  and  B. 

OPERATION  53.    CASEHARDENING 
Number    of    Operators — One.      Description    of    Operation — 

Heat  to  780  deg.  C.   (1,436  deg.  F.)  for  2%   to  3  hr.;  <iuench  in 
oil;  pack  with  %  bone  and   >4   leather.     Apparatus  and  Equip- 

ment  Used — Same  as   for   receiver. 

OPERATION  54.  ASSEMBLING  WITH  EXTRACTOR  COLLAR 
Transformation — Fig.  747.  Number  of  Operators — One. 

Description  of  Operation — Bending  and  assembling  collar  to 
bolt;  collar  is  heated  to  cherry  red  before  bending.  Apparatus 
and  Equipment  Used — Rockwell  oil-burning  forge;  stand  fix- 

ture for  closing  in  collar,  Pig.  748.     Production — 200  per  hr. 

OPERATION   55.    FREEING  EXTRACTOR  COLLAR   IN 
SPEED  LATHE 

Machine  Used — Machine  built  at  Hill  shops.  Number  of 
Operators  per  Machine — One.  Worl<-Holding  Devices — In 
hand.  Tool-Holding  Devices — Round  wooden  holder  on  spin- 

dle of  machine.  Fig.  748- A;  brass  plate  on  front  catches  ex- 
tractor-collar lugs  and  turns  collar  on  bolt,  which  is  held  in 

the  hand;  a  loose  belt  on  pulley  allows  the  operator  to  stop 
spindle  by  placing  hand  on  outside  of  holder  to  change  work. 
Cut  Data — 4  50  r.p.m.     Coolant — None.     Production — 400  per  hr. 

OPERATION  56.    FILING   EARS  ON  EXTRACTOR  COLLAR 
Number    of    Operators — One.     Description    of    Operation — • 

Filing  the  top,   sides  of  ears   to  fit   extractor,   and   cornering. 
Apparatus  and  Equipment  Used — File.     Production — 80  per  hr. 

OPERATION   52.    POLISHING   SURFACE 
Number    of    Operators — One.      Description     of    Operation — 

Polishing  outside  surface  of  bolt.     Apparatus  and  Equipment 
Used — Wheel    and    polishing   Jack.      Production — 70    per    hr. 

OPERATION   57.    BURRING  BOLT-STOP   NOTCHES,   WITH 
OILSTONE 

Number    of    Operators — One.      Description     of    Operation — 
Burring  stop  notches.     Apparatus  and   Equipment  Used — Oil- 

stone.    Production — 300   per  hr. 
OPERATION    65.    BROWNING 

Number    of    Operators — One.      Pi-scription     of    OperatK)n- 
Same  as  with  barrel, 
as  with  barrel. 

Apparatus  and  Equipment  Used — Same 
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Mers  fromm  Practlncsil  Meini 

tlhie  IBflg  Job 

Tho  illustration  shows  what  hapjjened  when  I  was 
called  upon  to  turn  up  the  end  of  a  generator  shaft.  The 

inachiue  was  out  in  the  country  and  wei<;hed  many  tons, 
and  there  was  no  lathe  in  town  big  enough  to  take  in  the 

job ;  so  instead  of  putting'  the  job  in  the  lathe  1  put  the 
lathe  in  tlie  job. 

'{'he  lathe  f  used  was  a  small  one  and  was  clamped  to 
ihe  generator.     The  center  in  the  shaft  was  put  on  the 

'^  000  Kir  Cenerator 

ji!iiilillii!iipill!!;i!" 
HOW  THE  SHAFT  WAS  TURNED 

lathe  center,  and  the  lathe  was  then  lined  up  with  the 
job.  J  drilled  the  end  of  the  shaft  and  ])ut  in  a  cajjscrew 
through  the  face  plate  to  hold  the  center  in  tlie  center  of 
the  shaft. 

The  generator  had  to  be  turned  by  liand  as  powei'  would 
have  been  too  fast,  but  six  hours  did  the  job  and  two 

laborei-s  took  turns  rotating  the  generator  shaft.  Instead 
of  the  work  costing  about  $100,  it  cost  only  about  $10. 

North  Yakima,  Wash.  J.  K.  Arrowsmith. 

Too  M^cla  E52i<cieira(cy 

A  certain  shop  in  New  England  prides  itself  on  its 
clliciency.  From  the  office  boy  to  the  general  manager, 
ail  believe  that  they  are  the  last  word  in  system  and 

that  overworked  term  "efficiency."  In  one  of  the  de- 
partments are  several  gas  heaters  for  melting  paraffin, 

operated   by   boys. 

Tliese  paraffin  pots  had  been  the  cause  of  several  small 
fires  at  different  times  and  should  have  been  a  lesson  to 

the  management  and  taught  it  the  value  of  prepared- 
ness A  few  weeks  ago  one  of  tho  pots  of  paraffin  caught 

fire  and  boiled  over,  dripping  liquid  flames  on  a  quantity 
of  wa.ste  and  other  inflammable  material.  The  whole  mass 

was  soon  blazing  merrily,  which  would  have  meant  a 

serious  conflagration  had  it  not  been  for  quick  work 
on  the  part  of  a  few  employees  who  neatly  mastered  the 
situation  with  the  aid  of  fire  extinguishers.  The  fire  was 
well  under  control,  with  but  a  small  loss,  before  the 

iactory  fire  brigade  arrived. 
A  few  days  later  a  (ire  that  again  broke  out  at  the 

iinic  place,  and  rmni  the  same  cause,  came  near  yaining 

the  upper  hand  and  cleaning  out  the  entire  room.  It 
look  the  lire  brigade  over  half  an  iiour  of  iiard  work 
to  quench  the  flames,  which  caused  a  loss  of  aiwut  $70 
from  fire  and  water. 

The  second  fire  could  have  been  put  out  as  quickly 
as  the  first,  had  there  been  an  extinguisher  at  iiand,  but 
there  was  not  an  extinguisher  in  the  room;  tiiey  iiad 
all  been  used  for  the  fire  tiiat  occurred  a  few  days 
before  and  had  never  been  recharged.  The  hooks  where 
the  extinguishers  usually  hung  were  empty,  and  the 

extinguishers  were  underneath  a  bench  in  the  plumbers' 
room  waiting  to  be  refilled.  I  presume  thei'e  was  an 
authorization  order  somewhere  on  the  way,  provided  it 

hadn't  been  lost  in  transit,  which  after  being  signed, 
countersigned  and  0.  K.'d  by  the  different  department 
heads,  would  in  due  time  reach  the  man  in  charge  of 
the  refilling.  This  worthy,  however,  was  deaf  to  all  tho 

pleadings  of  the  paraffin-department  foreman,  and  would 
not  touch  the  nnich-wauted  extinguishers  without  the 
necessary  clearance  papers.  Harry  B.  Stillman. 

Plainville,  Conn. 

A  blind  hole  is  very  hard  to  tap  unless  the  marjiine  has 
an  attachment  that  will  reverse  automatically.  If  a  few 
holes  have  to  be  tapped  to  various  dei)ths,  the  attachment 

is  useless.  If  one  tries  to  machine  tap  tlie  hole  by  guess- 
work, the  ta])  is  apt 

to  he  broken.  The 

cork  A  is  adjusted  to 

approximately  the 
right  depth ;  and 
when  it  touches  the 

surface  of  the  work, 

the  machine  is  rever.sed.  The  cork  being  flexible,  if  the 

tap  goes  in  a  thread  more  than  intended  no  harm  is  done, 
as  there  is  nothing  to  break.  VVhjjam  Hodkuts. 

Springfield,  Mass. 

Plate  Pattersi^s 
The  manufacturer  of  today  wlio  uses  a  number  of  small 

castings  and  who  docs  not  insist  on  having  his  castings 

made  from  plate  patterns  is  in  a  number  of  ways  losing 

cash  that  «ould  go  far  toward  paying  a  good  dividend 
on  his  stock.  The  cost  of  an  aluminum  plate  of  patterns 
is  low,  amounting  on  an  average  to  about  $75  for  a 

simple  pattern  for  first-class  equipment. 
The  advantages  of  such  a  plate  pattern  are  many. 

Uniform  castings  true  to  pattern  are  a  great  saving  in 
the  cost  of  finishing  and  assembling.  There  is  no  danger 
of  the  ])atterns  becoming  loose  and  lost,  bent  or  out  of 

shape.  There  are  no  pattern. repairs  to  pay  for.  When 
tho  ])late  is  properly  made,  it  is  as  nearly  perfect  as  a 
punch  and  die;  and  eastings  should  be  produced  just  as 
accurately  from  the  pattern  plate  in  the  foundry  as  from 

the  ])rcss  room  The  s[)rue  will  be  uniform  and  will 
cliiiiiiiate  excessive  grinding. 

THE  TAPPING  GAGE 
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A  few  months  ago  a  case  came  to  my  notice  where 
a  well-known  manufacturer  wa,«  using  50,000  small  cast- 

ings a  month  from  a  certain  kind  of  gated  patterns.  He 
could  not  see  where  there  was  any  advantage  in  having 
plate  patterns  made.  He  did  not  realize  that  his  castings 

were  coming  to  him  eacli  wc'igliing,  on  an  average,  2  oz. 
more  than  the  weight  of  his  patterns.  That  is  a  small 
matter  on  a  single  casting.  However,  it  makes  an 
aggregate  of  100,000  oz.  a  montli,  or  6,250  lb.  That 
amount  of  gray  iron  at  -ti^c.  per  lb.  represents  $281.25 
a  month.  This  overweight  was  caused  by  rapping  the 
pattern  in  the  foundry,  which  is  eliminated  on  plate 
patterns. 

Another  great  advantage  is  the  increased  production 
by  the  molder,  due  to  the  fact  that  he  has  no  heavy 
match  to  handle  and  no  repairs  to  wait  for.  The  customer 
is  more  sure  of  getting  castings  free  from  sand  holes, 
owing  to  a  perfect  match  plate  doing  away  with  the  old 
sand  patch. 

In  making  plate  patterns,  small  patterns  can  often  be 
so  arranged  that  more  can  be  produced  in  a  mold  than 
with  gated  patterns,  and  at  the  same  time  poured  with 
the  same  sprue,  which  is  a  great  saving  and  gives  the 
foundry  a  chance  to  cut  cost  of  production.  The  size 
of  gates  on  plated  patterns  can  also  be  reduced,  as  one 
large  enough  to  run  the  castings  successfully  is  all  that 
is  required. 

In  gated  patterns  it  is  frequently  neces.sary  to  use  a 

heavy  gate  to  keep  the  patterns  in  shape.  Another  ad- 
vantage is  the  elimination  of  complaints  between  the 

manufacturer    and    the    foundry,    because    of    im])erfect 
A.  E.  HOLADAY. 

Naugatuck,  Conn. 
castings, 

Fimxisl^iir^^  QIz^ss  Molds  Iin^side 

The  illustration  shows  a  cast-iron  mold  for  blowing 
glass.  This  and  similar  ones  are  difficult  to  make  true  in- 

side so  that  the  glass  can  be  turned  at  the  same  time  that 
it  is  blown.    The  casting  is  usually  out  of  round. 

The  mold  is  first  faced  off  and  then  clamped  together 
to  drill  the  hinge  holes.    A  tapered  steel  mandrel  is  placed 

Lead 

Taper  Steel Mandrel Cast  Iron  Mould 

Lead 

FINISHING    GLASS   MOLDS    INSIDE 

inside  the  mold,  into  which  lead  is  poured.  After  cooling, 
the  mandrel  is  taken  out  and  a  slot  is  milled  through  the 
lead  to  the  steel  mandrel.  The  latter  is  then  placed  in  the 
lathe,  and  with  oil  and  emery  on  the  inside  of  the  mold  it 

is  clamped  on  the  revolving  mandrel,  using  judgment  not 

to  clamp  too  tight  as  soon  as  the  mandrel  wears  small. 
When  this  occurs,  the  lead  is  driven  up  on  the  tapered 
mandrel  and  grinding  is  continued  until  the  mold  is 
smootli  inside. 

This  is  a  good  and  quick  way  to  smooth  the  inside  of 
work  of  this  kind,  where  the  neck  is  too  small  to  admit 
a  boring  tool.  George  B.  Faibman. 

Wellsboro,  Penn. 
a 

Siafety  Colllar 

An  easily  made  safety  collar  that  can  be  used  on  the 

end  of  shafting,  etc.,  is  shown  in  the  accompanying  illus- 
tration. It  consists  of  a  round  cast-iron  collar  having 

a  groove  in  the  center,  in  which  is  placed  a  loose-fitting 

THE  SAFETY  COLLAR 

flat  steel  spring.  A  hole  is  made  in  the  spring  through 
which  to  in.sert  a  screwdriver.  The  hole  is  turned  away 
from  the  screw  after  the  screw  is  tightened.  The  spring 
serves  as  a  guard  for  the  strew,  and  at  the  same  time 
it  will  instantly  stop  if  anything  comes  in  contact  with  it. 

Hartford,   Conn.  J.   E.   Cooley. 
Si 

Siinmple  Adj^steilsle  As^^le  Pls^te 
The  accompanying   illustration  shows  a  tool  that  wc 

find  quite  handy  on  the  drilling  machine  for  drilling  holes 

Tabl6 

SIMPLE    AD.IUSTABLE    ANGLE    PLATE 

at  various  angles.  It  will  be  noticed  that  the  adjustment 

is  secured  very  simply  by  means  ol'  the  two  studs  and 
clamping  nuts.  Willis  Roubiks. 

Springfield,  Vt. 
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On  page  571  F.  E.  Olsen  has  opened  a  subject  on 
which  I  would  like  to  give  some  of  my  experience.  I 
would  also  like  to  liear  from  otiiers. 

Wliat  Mr.  Olsen  says  about  the  annealing  of  steel 

stampings  is  fairly  well  known,  but  I  cannot  see  any 

economy  or  any  reason  for  bi-ass-plating  the  parts  to  be 
annealed.    As  it  is  necessary  to  have  a  box  of  some  kind 

iiiiiiiniiiNiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiniiiiiiiiiiie 

shown  the  three  operations  necessary  to  make  the  piece 
from  0.01 8-in.  cold-rolled  steel.  There  are  two  draws  fol- 

lowed by  rolling  the  thread,  but  there  is  no  annealing 
between  operations. 

From  H  te  K  are  shown  the  successive  steps  in  mak- 
ing a  screw  driver  ferrule  of  0.030-in.  cold-rolled  steel. 

This  is  also  made  without  annealing,  but  if  it  were  made 
of  brass  it  would  be  necessary  to  anneal  it  at  least  once. 
My  experience  has  been  that  in  cui)ping  and  deep- 

drawing  sheet  metal,  steel   can   be  drawn   deeper  than 

I  J  K 

STEEL  SHELLS  DRAWN   WITHOUT   ANNEALING 

to  do  the  annealing  in,  it  might  just  as  well  be  one  that 

can  be  made  air-tight,  as  brass-plating  the  articles  will 
cost  nearly  one  cent  per  pound.  I  should  say  to  save 

this  cost  by  having  the  right  kind  of  box  for  the  an- 
nealing. 

Mr.  Olsen  says  that  in  cupping  a  small  steel  shell  /(f 

in.  in  diameter,  %  in.  deep,  made  of  0.01 8-in.  sheet  steel, 
it  is  necessary  to  anneal.  On  a  shell  of  this  size  I  would 

not  expect  to  do  any  annealing.  In  fact  I  would  ex- 
pect to  make  it  in  one  operation,  unless  the  corners  had 

to  be  made  sharp  in  the  bottom  of  the  cup.  As  proof 

of  this  the  accompanying  illustration  shows  a  few  sani- 
y)les  of  shells  that  we  are  making  in  hirge  quantities. 

At  A  and  B  are  shown  shells  which  we  make  in  one 

operation.  Those  marked  C  and  D  require  two  draws, 
although  at  times  we  have  had  material  from  which  we 
were  able  to  make  them  in  one  draw.  But  since  the  steel 

mills  are  .so  far  behind  in  deliveries  it  is  hard  to  get 

good  drawing  steel,  and  we  are  using  two  draws  on  all 
shells  that  have  a  length  equal  to  tlie  diameter.  The 
largest  of  these  shells  we  have  always  made  in  two  draws. 

After  trimming  they  are  threaded,  but  there  is  no  an- 
nealing between  operations.  I  am  quite  positive  that  if 

this  shell  were  made  of  brass  it  would  be  necessary  to 

anneal  it  after  the  first  operation.     At  E,  F  and  G  are 

brass  without  annealing,  although  the  first  draw  on  a 

brass  shell  can  be  drawn  slightly  deeper  than  steel.  It 
is  necessary  to  run  the  press  a  little  slower  for  steel  than 
for  brass. 

For  a  lubricant  in  drawing  brass  we  use  a  compound 
made  by  boiling  5  gal.  of  lard  oil  and  2  lb.  soda  ash  in 

25  gal.  of  water. 
For  a  lubricant  in  drawing  steel  we  use  a  good  grade 

of  machine  oil  mixed  with  white  lead  and  flake  gra])hite. 
Binghamton,  N.  Y.  Charles  E.  Kail. 

m 

Asa  Aaaalj^sas 

Under  the  title  of  "Inspecting  High-Grade  Gears," 
on  page  580,  Mr.  Younger  discussed  the  desirability  of 
putting  limits  on  gear  drawings.  In  doing  so  he  showed 
incidentally  that  gearing  is  going  through  the  same  .stages 

of  evolution  that  all  other  machined  j)ai'ts  have  to  uiulergo 
before  they  are  put  on  a  manufacturing  basis. 

While  I  am  in  complete  syini)athy  with  Mr.  Younger's 

])lea  for  "limits  on  gear  drawings,"  a  knowledge  of  the 
human  inertia  that  will  retard  such  a  necessary  develop- 

ment leads  me  to  believe  that  its  application  will  not  be 

an  easy  matter  in  any  establishment. 
Let  us  consider  the  various  stages  in  limit  fixing;  and 

in  going  over  them,  let  us  try  to  see  in  what  way  they 
affect  the  fixing  of  limits  for  gearing.  In  considering 

the  working  of  any  mechanism  with  a  view  to  interchange- 
able manufacture  we  have:  (1)  To  consider  what  allow- 
ance is  necessary  between  any  two  parts  to  make  them 

function  properly.  This  makes  for  efficient  working.  (2) 
Weigh  carefully  what  tolerance,  from  a  basis  figure,  can  be 
allowed  on  each  individual  piece,  and  the  cumulative  ef- 

fect. These  tolerances  should  be  the  maximum  that  is 

consistent  with  the  eflficient  working  of  the  various  pieces. 

This  assists  production.     (3)  Finally,  we  have  to  consider 



1092 AMERICAN     MACHINIST Vol.  45,  No.  25 

the  human  elements  concerned.  This  is  our  most  unstable 

factor.  Here  we  have  A,  those  in  authority  wlio  should 
determine  the  limits,  and  B,  those  who  later  on  will  have 
to  work  to  tlie  limits  when  lixed.  This  naturally  involves 

the  consideration  of  methods  of  production  and  gaging — 
that  is,  testing. 

When  we  come  to  consider  these  three  points  we  shall 
find  that  they  are  so  interrelated  that  we  cannot  entirely 
separate  them,  but  must  consider  each  in  its  relation  to 
the  others. 

With,  gearing,  our  first  difficulty  would  come  when  we 
want  to  fix  an  allowance  that  will  pennit  the  pieces  to  run 
properly.  Everyone  concerned  will  fiddle  about  with  the 

gears  and  say  they  are  "too  easy"  or  "too  tight."  Hut 
this  is  not  what  we  want.  We  require  something  definite, 
stated  in  thousandths  of  an  inch.     Who  will  define  it? 

As  Mr.  Younger  says,  clearances  and  tolerances  in 
gears  are  a  matter  of  taste;  that  is,  the  question  is  one  of 
opinion  and  not  one  of  fact.  It  must  therefore  be  decided 

by  the  management  ill  consultation  with  the  others  con- 
cerned. 

The  probable  decision  will  be  that  no  "backlash"  will 
be  allowed.  This  is  of  course  no  decision  at  all,  because 
unless  the  gears  are  ground  accurately,  the  tolerances  on 

the  center  distances  and  the  pitch-line  diameters  of  the 
gears  must  be  unduly  fine.  With  fine  tolerances  and  selec- 

tive assembling  we  may,  however,  achieve  such  a  result  if 
the  tolerances  are  crossed.  If,  however,  we  desire  real 
interchangeability,  then  the  tolerances  must  not  cross. 

Having  made  up  our  minds  on  this  point,  we  must  fix 
the  tolerance  for  the  center  distance  of  the  two  shafts. 

Here  we  are  up  against  something  we  cannot  dodge. 
When  we  are  boring  two  pairs  of  holes  parallel  to  each 
other,  say  in  the  gear  box  of  an  automobile,  there  is  no 
known  method  that  will  consistently  produce  such  holes 
to  an  exact  center  distance.  This  is  a  broad  statement,  but 
I  will  stand  by  it. 

Many  adopt  certain  methods  of  doing  this  kind  of  work 
and  will  swear  to  the  accuracy  of  the  result,  but  they  never 
measure  it  or  they  would  know  differently.  Here  is  where 

we  get  the  inertia  effect  in  full.  "Dead  accurate  center 
distances,"  "absolutely  accurate  gears,"  etc.,  may  be  excel- 

lent talking  points  for  a  salesman,  but  they  are  meaning- 
less in  the  shop.  If  we  can  hold  the  center  distances  of 

two  holes  to  plus  or  minus  0.001  in.,  we  are  doing  particu- 

lai-ly  well.  Speaking  quite  generally,  there  would  be  a 
high  percentage  of  scrap  in  most  plants  if  limits  of  twice 
that  amount  were  rigidly  enforced. 

Now  we  come  to  the  gears,  and  we  must  decide  the 
process  of  manufacture  before  we  can  decide  the  limits. 
For  gears  with  ground  teeth,  we  should  naturally  expect 
to  keep  closer  to  a  basic  size  than  with  machine-cut  gears. 
Many  are  under  the  impression  that  if  gear  teeth  are 

ground,  then  the  result  is  so  fine  that  "limits"  are  super- fluous. 

Gear-grinding  firms,  however,  have  no  delusions  on  this 
point.  They  know  how  clo.se  they  can  work  commercially, 
and  express  this  in  their  guarantee.  One  firm  of  gear- 

grinding  specialists  says,  under  the  heading  "Require- 
ments for  Gear-Box  Work": 

A.  Center  distance  not  to  exceed  0.0005  in.  under  size  or 
0.001   in.   over  size. 

B.  Alignment  error  not  to  exceed  0.001  in.  in  12  in.  in 
either  direction. 

C.  Holes  in  gears  to  he  ground  out  not  less  than  standard 

size  and  not'more  than  0.0005  in.  over  standard. 

Guarantee — With  center  distance  standard  sears  ground 
and  paired  by  Gear  Grinding  Co.,  Ltd.,  baeltlash  not  to  ex- 

ceed 0.004  in.  Smooth  roll  guaranteed.  Gears  to  be  mounted 
in  box  as  paired  by  gear-grinding  company. 

If  we  intend  to  have  our  gears  ground,  we  can  take 
the  limits  laid  down  by  the  firm  that  will  grind  them  and 

insei-t  them  on  the  drawing.  If,  on  the  other  hand,  we 
are  going  to  cut  the  gears  ourselves  by  means  of  a  method 
that  is  far  less  accurate  than  grinding,  we  shall  probably 
figure  up  the  drawing  to  a  much  finer  limit,  knowing  full 
well  that  these  limits  will  not  be  rigidly  adhered  to.  This 

kind  of  self-deception  is  quite  common  in  some  plants. 
Once  having  fixed  the  limits,  we  inu.st  consider  the 

method  of  inspection  to  keep  the  gears  within  these  limits. 
Mr.  Younger  suggests  two  methods  of  testing — either  with 
a  "master  gear"  or  a  "master  rack."  Unless  the  gear  has 
to  run  with  a  rack,  I  think  we  can  dismiss  the  latter,  be- 

cause a  gear  might  run  with  a  rack  and  stick,  or  have 
backlash  when  run  with  a  gear. 

No  doubt  the  only  .safe  way  to  test  gears  that  have  to 
be  interchangeable  within  close  limits  is  to  test  each  with 
a  master  gear  representing  its  mating  gear.  This  test 
should  take  place  on  a  testing  fixture  with  fixed  center 
distance.  Any  other  kind  of  testing  fixture  is  open  to 
distrust.  If  limits  are  decided  on,  then  two  sets  of  plugs 
may  be  provided,  each  pair  representing  on  the  same  block 

a  "go"  and  a  "not  go."  This  can  be  arranged  either  with 
the  three  plugs  in  one  line  or,  preferably,  with  each  plug 
representing  the  corner  of  a  triangle. 

As  we  have  said,  the  fixing  of  the  limits  will  be  the 
trouble.  Once  the  limits  are  fixed  the  tool  designer  will 
soon  provide  means  for  checking  the  work.  The  only 

real  difficulty  lies  in  getting  the  "master  gears"  made 
to  size.  Many  methods  have  been  described  for  determin- 

ing the  exact  size  of  a  gear  wheel,  but  nearly  all  depend 
on  the  accuracy  of  the  tooth  curve  taken  in  conjunction 

with  cylinders.  Considered  geometrically,  such  solutions' 
are  all  right;  but  knowing  that  the  tooth  curve  is  doubtful, 

it  seems  like  trying  to  get  accurate  results  from  an  inac- 
curate basis. 

I  would  suggest  the  following  as  being  absolutely  cer- 
tain: Make  a  testing  fixture  suitable  for  eacli  master 

gear.  Next  cut  three  gcare,  each  of  which  will  run  with 
each  of  the  others  without  backlash.  This  will  give  exact 

results,  as  it  is  based  on  Whitworth's  surface-plate  theory. 
The  best  way  would  be  to  get  a  gear-grinding  firm  to 
grind  three  that  will  run  as  described. 

One  of  these  can  then  be  kept  as  a  reference,  one  used 
for  testing  the  gears,  and  the  other  one  kept  as  a  spare. 
Owing  to  the  expense  of  originating  master  gears,  it  seems 
preferable  to  have  the  limit  on  the  fixture  and  not  on  the 
masters.  It  may  be  argued  that  by  bringing  the  center 

distance  of  the  fixture  in  to  form  a  "not  go"  test,  we  are 
altering  the  conditions  under  which  the  gears  will  be  run. 

As  the  test  is  a  "not  go"  one,  there  must  not  be  any  run- 
ning, otherwise  we  must  reject  the  gear.  Apart  from  this, 

there  will,  as  we  have  mentioned  before,  be  some  variation 
in  the  center  distances  of  the  shafts  on  which  the  geare 
will  work. 

.Vnother  point  about  gear-testing  fixtures  that  is  wortli 
watching  is  that  they  should  never  be  made  exactly  to 
the  center  distance  given  on  the  drawing.  There  are  sure 
to  be  small  variations  in  the  diameter  of  the  holes  in  the 

gears.  The  plugs  on  the  testing  fi.xture  must  be  made  to 
take  the  smallest  hole;  consequently,  when  gears  are 
giound  near  to  the  maximum  in  tlie  hole,  they  will  run 

i 
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on  tlio  fixtiiro  when  they  are  large  on  the  pitch  line.  This, 

if  not  watched,  would  give  the  same  result  as  "crossed 
limits.''  We  would  also  get  simihir  results  when  testing, 
say  gear-box  centers,  with  test  bars  and  bushes  in  con- 

junction with  limit  test  disks.  That  is,  we  must  watch 
for  any  slackness,  either  of  the  bushes  or  test  disks,  on  the 
test  bar. 

There  is  one  point  that  has  seldom  received  any  atten- 
tion, and  that  is  the  heat  factor.  This  applies  more  par- 

ticularly to  worm  gears;  but  where  the  closest  of  work 
is  required  it  may  affect  the  accuracy  of  spur  gearing. 
For  instance,  take  the  case  of  an  aluminum  gear  box  for 
an  automobile.  These  are  bored  quickly,  and  the  change 
in  temperature  during  the  operation  can  easily  be  felt  by 
hand.  If  such  a  box  is  finish-bored  while  still  warm,  then 
there  would  be  an  error  corresponding  to  the  change  in 
temperature.    No  doubt  this  is  as  a  rule  small. 

While  there  is  not  much  heat  generated  in  spur  gearing 
when  in  action,  this  is  not  the  case  with  worm  gears. 
Here  we  have  a  considerable  rise  in  temperature.  Take 
the  case  of  a  bronze  worm  wheel,  say  5  in.  in  diameter. 
Assume  that  the  rise  in  temperature  of  the  worm  wheel 
under  load  is  50  deg.  F.  more  than  that  of  the  casing 
that  contains  it. 

Then,  if  we  assume  0.00001  as  the  coefficient  of  expan- 
sion for  bronze,  we  have  an  increase  in  the  pitch-line  diam- 
eter of  50  X  15  X  0.00001  =  0.0075.  What  is  to  be- 

come of  this?  Are  we  to  allow  for  it  in  the  limits,  or  shall 
we  trust  to  some  defect  in  the  worm  contact  to  take  care 

of  this  and  give  us  the  necessary  clearance  by  abrasion 
when  tested  ? 

The  whole  subject  of  limits  for  gearing  is  of  absorbing 
interest  and  is  worthy  of  much  discussion. 

As  I  see  it,  at  present,  the  unit  of  interchangeability 
is  not  the  single  gear,  but  any  pair  of  gears.  This  means 
selective  assembling  and  is  not  in  the  strictest  sense  abso- 

lute interchangeability.  It  has  the  merit,  however,  of  giv- 

ing good  gearing  at  a  fraction  of  the  cost  of  "interchange- 
ability  of  each  gear."  Walter  G.  Geoocock. 

Guilford,  England. 

A  Co^Ethtry  Repair  SHop 
The  recent  articles  describing  the  equipment  and  some 

of  the  older  employees  of  the  Douglas  pump  shop  at  Mid- 
dletown,  Conn.,  pp.  529  and  591,  has  called  to  mind  an- 

other interesting  shop,  though  a  small  one,  situated  in 
the  same  locality.  It  is  some  twenty  miles  farther  down 
the  Connecticut  Eiver,  in  the  village  of  Deep  River,  and 

for  forty  years  past — possibly  a  great  deal  longer — it  has 
been  the  center  toward  which  all  the  machine  repair  work 
of  the  lower  section  of  the  county  has  gravitated. 

The  presiding  genius  of  the  shop,  and  since  its  estab- 
lishment its  sole  proprietor  and  ofttimes  its  sole  employee, 

is  Charles  Doane,  always  referred  to  by  contemporaries  as 

"Charlie"  Doane,  a  mechanic  still  in  fair  health  and  in 
the  possession  of  his  skill  as  a  workman,  though  approach- 

ing his  84th  birthday.  He  is  in  every  sense  a  typical 
Yankee  mechanic  of  the  old  school  who  all  his  life  has 

been  put  up  against  jobs  for  the  accomplishment  of  which 
he  possessed  few  tools  and  no  adequate  equipment,  but 

always  making  good  by  the  exercise  of  that  inborn  ingenu- 
ity whidi  in  these  oldtime  mechanics  was  shar])ened  to  a 

remarkable  degree  by  the  very  necessity  of  accomplishing 
herculean  tasks  with  practically  nothing  to  work  with. 

My  earliest  recollection  of  both  the  man  and  shop  dates 

back  into  the  80's,  when  as  a  boy  I  was  sent  by  my  father 
to  get  a  broken  part  of  his  sawmill  repaired.  I  found 
the  shop,  but  no  evidence  of  life  or  activity.  Inquiring 
at  his  house,  nearby,  I  was  informed  that  he  was  probably 
hoeing  corn  in  the  field  near  the  shop,  but  if  not  there 

had  "gone  over  to  town."  I  found  him,  among  the  rows 
of  corn,  and  told  him  I  had  a  rush  job — that  a  feed  shaft 

on  my  father's  sawmill  had  broken,  and  the  hands  would 
be  idle  until  my  return.  He  replied  that  as  soon  as  he 

"hoed  to  the  end  of  the  row"  he  would  look  at  it,  an  an- 
swer that  in  a  few  words  characterized  both  the  man  and 

the  whole  school  of  master  mechanics  to  which  he  belongs. 
Deliberation  was  the  natural  legacy  of  being  continually 
forced  to  tackle  jobs  for  which  they  had  no  tools  but  their 
brains. 

The  hoeing  completed,  we  wentover  to  the  shop,  a  ma- 
chine room  of  perhaps  30x60  ft.,  with  a  lean-to  boiler  house 

Plan 

OLD    ENGINE    LATHE    WITH     RACK    PEED 

at  one  end.  At  that  time  he  had,  besides  the  small  two- 
cylinder  vertical  engine  that  furnished  power,  an  equip- 

ment consisting  of  three  lathes,  a  planer  and  a  shaper: 
but  it  is  my  belief  that  in  earlier  years  he  had  fewer  tools, 
and  possibly  started  with  only  the  lathe,  around  which 
my  recollections  of  the  shop  center.  How  old  this  lathe 
was,  he  himself  did  not  know,  but  he  did  know  that  it 

was  purchased  second-hand  and  had  seen  considerable 
service  in  the  year  1840.  Judging  from  its  design  it 
would  be  surprising  if  it  did  not  antedate  the  equipment 
described  in  the  Middletown  shop.  Of  the  design  of  the 
bed  and  the  head  and  tailstocks  on  this  lathe  I  have  only 
the  haziest  of  recollections,  but  that  the  carriage  had 

"power  feed,"  and  the  peculiar  manner  in  which  this 
power  feed  was  secured  and  controlled,  I  recall  quite 
clearly,  and  in  the  illustration  have  shown  the  essential 
features  of  the  feed  mechanism. 

It  will  be  noted  that  there  is  no  lead  screw  used,  and 

no  apron  to  the  carriage.  The  carriage  travel  was  ob- 
tained by  a  wheel  and  pinion  attached  to  the  bed  and 

meshing  into  a  long  rack  attached  to  the  under  side  of 
the  carriage.  This  pinion  shaft  extended  through  the 
back  side  of  the  bed  and  ended  in  a  bevel  gear.  Along  the 

back  of  the  lathe  will  be  noted  a  longitudinal  shaft  con- 
necting to  the  crossfeed  shaft  by  a  bevel  pinion,  and  driven 

from  the  lathe  spindle  by  a  round  belt.     Three  cutting 
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speeds  were  obtained  from  the  three-step  cone  for  the  feed 
belt.  Tlie  method  of  thiowiiit,'-  the  feed  in  and  out  con- 

sisted of  tifrhtoning  or  sUickening  the  feed  belt  by  raising 
or  lowering  the  cone  end  of  the  back-feed  shaft  with  a 
cm  and  lever.  But  the  feature  of  tliis  lathe  most  easily 
recalled  is  the  rack.  When  the  carriage  was  near  the 
hcadstock,  tliis  rack  projected  from  the  head  end  of  the 
lathe  about  three  feet,  and  had  a  habit  of  catcliing  the 
unwary  in  the  region  of  the  belt  line,  with  a  prod  that 
was  long  to  be  remembered. 

The  shop  had  no  milling  machine,  but  the  genius  of  the 

man  had  overcome  this  difficulty  by  devising  two  attach- 
ments by  which  he  converted  his  shaper  into  a  miller.  He 

removed  the  tool  slide  from  the  ram,  and  bolted  on  a 

milling  head  which  was  belt-driven  from  a  special  jack- 
shaft  put  up  for  the  purpose,  plumb  over  the  average 

working  position  of  the  milling  spindle.  The  second  at- 
tachment was  a  screw  feed  device,  bolted  to  the  bed  and 

to  the  ram,  by  means  of  which  he  fed  the  ram  and  milling 
head  at  the  proper  cutting  speed.  The  work  was  then 
clamped  to  the  shaper  table  or  in  the  vise,  and  almost  any 
milling  job  that  came  to  hand  in  such  a  shop  could  be 
done.  It  is  not  probable  that  this  man  was  the  first  to 
convert  a  shaper  into  a  miller,  but  the  idea  of  doing  it 
and  the  method  of  accomplishing  it  in  that  ])arti(ular 
shop  were  original  products  of  his  brain  and  entitle  him 
to  full  credit,  even  though  somewhere  else  and  unknown 
to  him  another  man  did  the  same  thing  at  an  earlier 

period. 
Not  the  least  interesting  thing  in  this  shop  is  the 

steam  engine.  It  is  of  the  tandem,  vertical  type,  with 
crankshaft  at  the  top,  the  l)earings  being  supported  on 
rod  colunnis,  with  the  driving  pulley  between  bearings 
and  the  disk  cranks  at  the  outer  ends.  The  remarkable 

thing  about  this  engine  is  that  it  was  built  complete 
down  to  the  most  minute  detail,  in  that  shop  and  by  Mr. 
Doane  and  his  oldest  son,  then  a  boy  just  starting  his 
apprenticeship.  The  old  relic  that  had  furnished  power 
up  to  that  time  (about  1885)  had  gone  back  on  them  of  a 
sudden,  and  the  greater  part  of  the  work  on  this  new  en- 

gine was  done  by  hand,  father  and  son  taking  turns  on 

"pulling  the  belt"  for  all  the  machine  operations. 
A  modern  mechanic  could  spend  days  in  this  shop, 

listening  to  the  old  man  relate  his  experiences  in  accom- 
plishing things  where  others  had  failed,  and  in  going  over 

the  collection  of  "special  tools"  accunmlated  from  sixty- 
five  years  of  experience — a  "bunch  of  junk"  to  the  casual 
observer,  but  of  aljsorbing  interest  to  the  man  who  appre- 

ciates the  ingenuity  they  represent. 
None  the  less  interesting  would  be  a  record  of  the  men 

who  at  one  time  and  another  have  passed  under  the  tute- 

lage of  "Charlie"  Doane.  The  writer  knows  perhaps  a dozen  now  scattered  all  over  southern  New  England,  but 
that  knowledge  is  limited  to  only  a  few  years,  whereas 
the  shop  and  the  man  have  been  a  source  of  mechanical 
education  in  that  section  for  three  generations. 

W.  Philadel])hia,  Penn.  F.  II.  Bogaht. 

TIhe  Actl-oasil  Sizes  of  Difills 
Mr.  Shirley,  on  page  777,  wants  to  know  what  size  a 

drill  should  be,  to  the  nearest  '/,„„„„  in.  Twist  drills,  as 
a  rule,  arc  made  tapering,  being  very  nearly  exact  size 
near  the  shank  and  several  thousandths  over  size  at  the 
point,  varying  of  course  according  to  size.     For  instance. 

a  |,2-iii-  'Irill  often  comes  two  thousandths  over  size  at 
the  point,  while  a  2-in.  drill  often  comes  four  or  five 
thousandths  over  size. 

As  for  measuring  drills  in  ten  thousandths,  I  do  not 
consider  it  important  enough  to  go  to  the  extra  trouble. 
Neither  do  the  makers,  probably,  as  the  drills  soon  get 
smaller  with  use  until  they  are  several  thousandths  under 

size.  As  to  Mr.  .Shirley's  second  query,  "What  size  hole 
should  it  drill  in  tool  steel  or  cast  iron  ?"  I  will  say  that 
it  will  invariably  drill  over  size  in  either  metal,  even 
though  a  small  lead  hole  has  been  drilled. 

Replying  to  the  third  query,  if  Mr.  Shirley  wishes  a 
correct  finish  he  will  have  to  use  two  drills  before  he  uses 

the  reamer.  For  example,  if  a  %-in.  reamed  hole  is  de- 

sired, drill  first  with  an  fj  drill,  follow  with  a  ̂ V^^-in. 
drill,  and  the  result  will  be  a  good  straight  hole  that  will 
give  the  reamer  a  decent  chance  to  do  good  work. 

Janesville,  Wis.  J.  A.  Raught. 
S 

ArEjoff"  foE"  MadhiiEaHimg  Pollers 
In  the  article  by  Donald  A.  Hampson,  on  page  244, 

the  arbor  illustrated  is  not  suitable  for  work  of  larger 
size,  although  it  may  hold  where  the  cut  is  light  or  for 
filing.     The  reason  for  this  is  that  when  the  work  is  put 

CerrferoTf^ccentnc 

Surface  A--^ 

)tler 

'-Wire  -to  Prevent  Roller 

from  railing  Out  Wtien ^        Hot  in  Use 

HOW  TO  SHAPE  THE  ARBOR 

on  the  arbor  and  twisted,  the  rod  has  a  tendency  to  climb 

up  or  bind.  The  angle  is  too  great;  and  when  the  pres- 
sure of  the  cut  is  applied,  will  slip  around  the  work. 

The  accompanying  illustration  shows  how  this  difficulty 
can  be  avoided.  Walter  Jorgexsox. 

Davenport,  Iowa. 

flow  Wo^Sd  Yotis  Prodtace 

The  casting  shown  on  page  318  can  be  molded  in 
two  ways — using  green  sand  and  a  two-piece  flask.  I 
have  had  similar  castings  made,  differing  only  in 
dimensions. 

The  casting  illustrated  can  be  molded  by  making  the 
bosses  loose  pieces.  This  is  the  way  a  jobbing  or  repair 
shop  would  tackle  a  few  pieces  in  emergency  jobs  with 
skilled  molders.  The  second  method  is  to  use  a  core 

for  the  inside  of  the  casting.  This  is  the  quickest  way 
and  does  not  require  much  skill  in  molding.  The  item 
of  expense  is  the  core  box  and  core.  This  last  method 
I  have  seen  successfully  practiced  for  many  years. 

Brooklyn,  N.  Y,  G.  Strom. 
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SeveK!itee!m<=MaIl]ll©ir&  Donas' 

Yes,  you  have  read  the  title  correctly — a  tax,  not  a 
premium.  Not  on  our  daily  physical  necessities,  nor  on 
cur  more  or  less  dispensable  luxuries,  but  on  informa- 

tion— the  one  thing  that  is  essential  to  the  development 
of  the  mind.  And  this  is  proposed  in  the  Congress  of 
the  United  States  of  America  in  the  year  A.  D.  1916. 

The  greatness  of  a  nation  may  be  measured  by  the 
extent  to  which  it  fosters  the  enlightenment  of  its  citi- 

zens. No  statesman,  even  of  present-day  average  caliber, 
would  be  foolhardy  enough  to  oppose  the  public-school 
system.  A  stand  in  favor  of  restricting  the  teaching  of 
reading,  writing  and  arithmetic  would  be  unthought  of 
by  the  most  unthinking  politician.  It  would  have  the 
deserved  effect  of  terminating  his  public  life  as  abruptly 
as  a  well-aimed  hand  grenade  would  blot  him  out  physic- 
ally. 

Yet  reading,  writing  and  arithmetic  are  merely  the 
tools  one  uses  to  acquire  the  further  information  that  is 
to  be  of  use  to  himself,  to  the  community  and  to  the 

state.  The  three  R's  never  built  a  railroad,  or  ran  one. 
Beyond  the  education  given  in  public  schools  must  come 

acquirement  of  the  knowledge  of  how  to  do  things- — that 
is  the  basis  of  material  prosperity;  and  the  knowledge  of 

how  to  think — which  is  the  basis  of  culture.  A  small  per- 
centage of  our  population  obtains  this  additional  knowl- 

edge in  universities;  another  small  percentage  absorbs  it 
from  personal  experience,  but  the  great  majority  of  us 
must  get  it  by  reading  educational  books  and  periodicals. 

'0. 

The  more  one  sees  of  the  limited  vision  of  some  present- 
day  politicians  the  more  he  admires  the  wise  and  far- 
seeing  statesmanship  of  past  generations  that  led  to  the 
unification  of  our  country  in  ideals  and  ideas.  They  were 
men  who  could  look  a  deficit  in  the  face  without  becom- 

ing hysterical,  provided  the  deficit  was  of  such  a  nature 
as  to  be  a  tremendous  national  asset  in  disguise.  They 
were  men  who  in  days  of  depleted  national  revenue  could 

formulate  the  wise  policy  of  exempting  schools  and  col- 
leges from  taxation,  thereby  placing  a  premium  on  intel- 

ligence. And  not  stopping  with  educational  institutions, 
l)ut  realizing  that  knowledge  and  infonnation  are  sought 
as  often  in  the  pages  of  periodicals  as  in  the  classroom, 

they  took  a  step  toward  encouraging  those  who  were  am- 
bitious to  read  and  keep  informed,  by  boldly  cutting  in 

iialf  the  Governmental  postal  revenue  upon  these  periodi- 
cals. 

Bear  in  mind  that  this  was  at  a  time  when  the  stage- 
coach and  pony  express  still  carried  a  large  portion  of 

the  mail  to  the  remote  parts  of  our  country.  It  was  at 
the  time  when  the  Post  Office  Department  was  confronted 

with  a  heavy  deficit  at  the  close  of  each  fiscal  year — not 
such  a  time  as  the  present  when  it  earns  a  surplus,  as 

reported  by  Postmaster-General  Burleson  within  the  last 
few  days ! 

And  now  comes  the  tax  on  intelligence  that  will  add  a 
burden  of  $17,000,000  upon  those  who  are  ambitious 
enough  to  keep  themselves  informed  on  current  events 
or  to  possess  themselves  of  up-to-the-minute,  information 
on  developments  in  the  arts,  professions  or  trades. 

On  Dec.  9  the  House  Committee  on  Post  Offices  voted 
to  include  as  a  legislative  rider  on  the  Post  Office  Bill  an 
amendment  fathered  by  Representative  Randall  of  Cal- 

ifornia, applying  the  zone  system,  as  applied  to  parcel 
post,  to  all  second-class  mail  matter.  Instead  of  the 
present  flat  rate  of  Ic.  per  lb.,  or  an  increased  rate  of 
l%c.  per  lb.,  as  advocated  by  Mr.  Burleson,  this  commit- 

tee makes  the  unthinkable  proposal  to  discriminate  against 
those  American  citizens  who  live  remote  from  publication 
centers  by  taxing  them  as  high  as  6c.  per  lb.  postage  on 
all  of  their  magazines,  periodicals  and  newspapers.  And 
this  in  spite  of  the  fact  that  the  Postmaster-General  had 
recommended  that  the  question  be  postponed  until  it 
could  be  ascertained  what  effect  the  change  would  have  on 
the  spread  of  educational  periodicals. 

The  American  Machinist  has  no  quarrel  with  honest 
and  intelligent  postal  reform.  Nor,  we  are  sure,  have  our 
readers  any  desire  to  defraud  the  Government  of  what 
justly  belongs  to  it.  But  neither  you  nor  we  should  sit 
idly  by  and  permit  a  few  unthinking  representatives  who 

can  see  no  further  than  next  year's  budget  to  upset  the 
broad-minded  policies  set  down  by  wise  and  far-seeing 
statesmen.  Just  two  days  after  the  Post  Office  Bill  was 
reported,  this  ridiculous  rider  was  jammed  through  the 
committee.  Two  days  to  reflect  upon  a  measure  that  will 
take  $17,000,000  out  of  the  pockets  of  the  people  who 
subscribe  to  periodicals!  Hurrah,  boys,  hurrah;  down 
with  the  cost  of  living  and  up  with  the  cost  of  learning ! 
Off  with  the  tax  on  drinkables  and  on  with  the  tax  on 

thinkables!  Let's  give  Shoats  Corners,  Wash.,  $500,000 
for  a  marble  post  office  and  soak  Tom  Jones,  who  goes 
there  to  get  his  American  Machinist  every  week,  $5  a  year 
extra  for  postage  on  his  favorite  paper ! 

We  have  not  exaggerated  this  case  a  particle.  The  zone 
system  as  proposed  for  all  periodicals  proposes  an  increas- 

ing rate  similar  to  the  parcel  post,  culminating  in  6c.  per 
lb.  for  a  distance  of  1,800  mi.  or  over.  The  present  rate 
is  a  flat  one  of  Ic.  per  lb.  anywhere  in  the  United  States. 
The  weight  of  the  Dec.  7  issue  of  the  American  Machin- 

ist was  33  oz.  The  average  in  November  was  1.7  lb. 
Readers  who  live  1,800  mi.  or  more  distant  from  New 

"^'ork  are  to  be  penalized  approximately  $5  each  per  year 
for  being  ambitious  enough  to  desire  to  keep  posted  on 

machine-shop  practice,  because  apparently  of  their  bad 
taste  in  not  picking  out  a  publication  center  as  a  place 
of  residence. 

The  revenue  last  year  on  Ic.  postage  was  in  round  num- 
bers $11,500,000.  Mr.  Randall,  the  author  of  this  (head- 
less) rider,  estimates  that  the  average  second-class  rate  as 

proposed  will  amount  to  2i/^c.  per  lb.    Here  is  a  net  in- 
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crease  of  $17,225,000.  Moariiij,'  in  mind  that  the  Post 
Offii-e  Department  earned  n  .surplus  last  year,  eomi)are 
this  boost  of  150  per  cent,  with  the  out  of  50  per  cent, 

made  by  the  statesmen  of  1885.  Either  we  must  be  f;et- 
tinjr  too  much  intellifjcnce,  or  certain  politicians  must  be 
jiaving  too  little  of  it! 

If  tlie  Congressmen  of  the  United  States  really  desire 
to  institute  postal  reform,  let  them  begin  at  home.  There 

is  a  golden  opportunity  for  reform  in  the  franking  priv- 
ilege under  which  grand  pianos  and  household  furniture 

have  been  sent  by  mail,  and  through  which  every  voter  in 
the  country  is  prior  to  election  deluged  with  personal 
propaganda  concerning  the  merits  and  achievements  of 

the  representative  from  his  district.  "To  him  who  hath 
shall  be  given"  is  biblical,  and  triie;.but  why  should  the 
fellow  who  is  lucky  enough  to  be  in  office  avoid  the  postage 
incidental  to  reelection,  while  his  more  unfortunate  rival 
who  is  looking  for  the  job  is  forced  to  attach  a  2c.  stamp 
to  every  letter  that  he  sends  in  search  of  votes? 

The  Post  Office  Department  seems  to  be  the  most  oblig- 
ing department  of  the  Government.  It  is  not  enough 

that  the  Agricultural  Department  sees  tit  to  distribute 
free  seeds  through  Congressmen  to  Tom,  Dick  and 
Harry— but  our  post  office  must  also  carry  the  seeds 
gratis.  Possibly  if  the  recipients  wanted  them  badly 
enough  to  pay  postage,  there  would  not  be  so  many  of 
these  gifts  thrown  away,  to  say  nothing  of  the  increased 
postal  revenue  that  would  result.  The  idea,  of  course, 
is  to  improve  the  agricultural  art — no  one  will  find  fault 
with  this  ambition,  even  with  potatoes  at  $2  a  bushel  and 
;i  Ford  on  every  farm.  But  wJiy,  since  we  are  a  mechanical 
and  manufacturing  as  well  as  an  agricultural  people, 

make  the  machine-shop  man  and  the  readers  of  other  in- 

structive periodicals  pay  the  postage  on  Farmer  Jones' seeds  ? 

That  this  rider  is  not  a  sincere  effort  justly  to  ap])or- 
tion  expense  is  undeniably  manifested  in  that  it  specifies 

the  retention  of  the  frec-in-county  distribution  of  peri- 
odicals. In  other  word.s,  the  Government  will  undertake 

to  distribute  free  of  charge  through  its  postal  system  the 

circ'ulation  of  any  newspaper  xmimportant  enough  not  to 
go  outside  of  the  county  in  which  it  is  published.  And 
this  distribution  is  in  large  part  through  the  most  ex- 

pensive branch  of  the  postal  service — the  rural  free  de- 
livery. A  goodly  portion  of  that  $5  annual  tax  that  Tom 

Jones  will  be  asked  to  pay  in  extra  postage  on  his  Amer- 
ican Machinist  will  go  toward  carrying,  free  of  charge, 

the  Bugville  Bugle  to  Farmer  Perkins,  who  lives  10  mi. 

from  town  on  a  free-delivery  route !  What  with  the  free 
postage  on  seeds  and  the  free  postage  on  county  news- 

papers, it  looks  as  if  we  industrialists  should  be  able  to 
learn  something  about  scientific  management  from  the 
agriculturists. 

Legislation  that  is  rushed  through  a  committee  in  two 
days  cannot  be  discriminating,  and  discrimination  is  es- 

sential to  just  enactments.  It  would  be  idle  to  say  that 
there  are  no  abuses  of  the  second-class  mail  rate,  but  it 
would  be  unju.st  if  educational  periodicals  are  compelled 
to  suffer  for  the  sins  of  others.  We  recognize  the  ju.stice 
of  taxing  theatrical  property  and  exempting  school  prop- 

erty— why  not  distinguish  similarly  between  periodicals 
which  instruct  and  those  which  amuse  ?  Why  place  obstacles 
in  the  way  of  the  circulation  of  reputable  technical,  trade 
and   religious   periodicals   because  certain  unscrupulous 

]Hil)licati()ns  j)aradc  Iheir  self  adv(>rtising  at  .second-class 
rales  under  the  cloak  of  a  nominal  subscription  price? 

It  is  argued  that  trade  publications  should  suffer  this 
unjust  discrimination  because  of  the  advertising  that  they 
carry.  You  cannot  sejjarate  the  advertising  from  the 
editorial  jiagos  of  a  trade  or  technical  publication  and 

say :  "These  pages  are  educational  because  editorial ;  and 
these  pages  are  not,  because  they  are  advertising."  Ad- 

vertising pages  in  a  technical  paper  are  informative.  They 
do  not  correspond  with  the  unrelated  advertisements  in 
the  popular  magazines,  which  have  nothing  in  common 
with  their  editorial  contents.  Advertisements  in  tech- 

nical papers  are  localized  news  items,  invaluable  to  the 

man  in  the  profession.  All  new  developments  in  the  me- 
chanical line,  when  developed  and  proved  successful,  are 

considered  to  be  fit  for  description  in  the  editorial  columns 
once.  After  that,  they  go  into  the  advertising  section. 
But  to  the  man  who  has  not  had  the  issue  in  which  they 
v/ere  described  editorially,  they  are  bona  fide  items  of 
news  and  information,  no  matter  in  what  part  of  the 

paper  they  are  published. 
And  do  not  forget  that  the  second-class  mail  matter  is 

the  inspiration  that  calls  into  existence  a  large  part  of 

tlie  first-class  mail.  Ten  thousand  inquiries  have  been 
known  to  originate  from  a  single  page  of  advertising  mat- 

ter— inquiries  that  took  ten  thousand  2c.  stamps  to  send 
to  their  destinations,  and  ten  thousand  more  for  the first  reply. 

m 
We  are  not  stating  these  facts  Iwcause  we  are  publishers 

of  technical  papers;  but  becau.sc,  being  publishers  of  tech- 
nical papers,  we  see  perhaps  more  clearly  than  others  wouUl 

see  it  the  gross  injustice  that  this  profw-sed  rider  at- 
tempts to  ])erpetrate  upon  the  reading  public  who  must 

ultimately  j)ay  the  bill. 
We  object  to  the  narrow-minded  class  legislation  that 

would  penalize  tlie  man  who  must  get  his  education  large- 
ly through  reading. 
We  object  to  the  unjust  sectionalism  that  divides  this 

country  into  a  ring  of  zones,  each  ring  imjwsiug  an  addi- 
tional handicap  on  the  spread  of  information. 

We  object  to  the  distinction  that  makes  the  mechanic 

pay  the  farmer's  bill  for  postage. 
We  object  to  the  step  backward  that  we  will  take  as  a 

nation  if  we  discourage  intelligence. 

And  you,  j\Ir.  Eandall — do  you,  as  the  father  of  this 
projjosal  to  tax  intelligence,  realize  its  consequenc-es  to 
the  people  of  your  own  state?  Do  you  realize  that  you 
are  doubling  the  cost  of  nine-tenths  of  the  reading  matter 
that  goes  to  the  citizens  of  California — that  you  are 
placing  a  serious  obstacle  in  the  path  of  the  mechanics 

in  California's  shops,  the  civil  engineers  who  build  Cal- 
ifornia's bridges,  the  mining  engineers  who  develop  Cal- 
ifornia's mineral  resources? 

You,  and  the  county  weekly  that  you  own  and  that  the 
Government  circulates  to  your  subscribers  free  of  charge, 
will  not  be  hurt  by  this  bill,  Mr.  Randall:  but  the  men 

in  your  state  who  are  interested  in  things  that  occur  out- 
side of  your  county  will  be  hurt,  and  we  venture  to  say 

that  they  outnumber  you  a  million  to  one. 

And  you,  Mr.  Header,  make  it  a  ix)int,  as  a  patriotic 
citizen,  to  write  your  Congressman  that  you  heartily  dis- 

approve of  the  llaudall  tax  on  intelligence. 
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CoM^psilbJl®  ¥ia.ps  for  UirallBainiittedl 
Tlhs'eadl  Dei 

Tlio  collaiisihlu  taj)  shown  is  one  of  the  line  iliat  lias 
hcen  designed  and  put  on  tlie  niarlcet  by  the  National 
Acme  Manufacturing  Co.,  Cleveland,  Ohio.  The  body 
and  sliank  of  this  tap  are  of  no  greater  dimensions  than  the 

tutting  diameter  of  its  chasers.  Since  the  extreme  diam- 
eter is  the  cutting  size  of  the  tap,  there  is  no  limit  of 

tJIDlO    VIEW    AND   SECTIONAL    VIEW    OF    THE   NAMCO 
COLLAPSIBLE  TAP. 

depth  to  which  the  woik  can  l)e  lapped  except  the  length 

ol'  tlie  shank,  which  can  l)e  ma<ie  as  long  as  ne<'essai'y. 
Tiie  chasers  are  .sujjported  tlirough  their  entire  length 

during  the  cutting.  The  operation  of  these  taps  is  similar 

to  that  of  the  self-opening  dies  made  by  the  same  com- 
pany. They  may  be  used  on  either  drilling  machines  or 

chucking  machines.  Where  the  depth  of  the  hole  from 
a  front  surface  varies,  an  outside  trip  may  be  furnished, 
the  use  of  which  insures  collapsing  at  a  given  depth.  This 

line  of  taps  is  known  as  the  Namco  and  is  made  in  13 

sizes  ranging  from  1  in.  to  6l^  in.  in  capacity. 

M.e^'^y  Ttsrret  LatKe  for  Clhtiac]^ 
airad  Bar  WorM 

The  illustration  represents  the  latest  addition  to  the 

line  of  Liljby  turret  lathes  manufactured  by  the  Inter- 
national Macliine  Tool  Co.,  of  Indianapolis,  Ind. 

This  is  a  86-in.  all-geared  drive  tuiTct  lathe  adapted 
for  both  bar  and  chucking  work.  The  two  gears  that 

drive  the  spindle  are  located  one  on  either  side  of  and 
close  to  the  front  main  belt.  The  chuck  ring  gear  is  22 

in.  in  diameter,  4  in.  face  and  is  keyed  and  bolted  solidly 

lo  an  11-in.  flange  forged  on  the  spindle.  All  headstock 

bearings  are  of  phosphor  bronze. 
The  machine  is  bnilt  with  two  sizes  of  sj)indle  bore — 

11/;  and  71/^  in.  The  latter  is  especially  designed  for 

heavy  bar  work,  such  as  locomotive  crosshead  and  knuckle- 
joint  pins,  shra|)nel,  automobile  transnussion  gears  and 
the  like.  This  machine  has  a  single  pulley  drive  oi)erat- 

iiig  through  an  all-gear  headstock  with  eight  speed 
changes  through  gears  and  frictions.  Power  rapid 

traxerse  is  pi-ovided  for  both  turret  and  toolpost  car- 
riages ojierating  at  the  rate  of  35  ft.  per  min. 

HIOH-POWER  26-IN.  HEAVY  TURRET  LATHE 

Swini?  over  wavs,  2fi  in.;  swinpr  over  oaiiiapre,  24  in.;  travel  of  turret  carriage,  72  in.;  travel  of  toolpost  carriage.  72  in.; 
holes  in  tin  ret,  4  Vi  in.:  (ilainetrr  of  diivinK  pulley,  18  In.;  width  of  drivinfj  belt,  6  in.;  e.'ctrenie  floor  space,  6x17  ft.  by 
D7  in.   radius  sweep  of  Ijar;   net   weight,   12,000  lb. 
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Semai^Atistoinmatic  THread   Miller 

The  machine  shown  in  the  illustration  was  designed  for 

milling  threads  on  rifle  barrels,  fuse  bodies  and  similar 
pieces,  and  is  adapted  for  milling  threads  on  any  piece 
up  to  2  in.  in  diameter  if  short  (as  for  instance  a  fuse 
body)  or  to  1^/4  in.  if  long  (as  a  rifle  barrel).  The  work 
is  held  in  a  collet  chuck  operated  by  a  hand  lever,  as  in 
a  screw  machine.  The  cutter  is  set  in  a  vertical  head 

and  is  adjusted  for  depth  of  cut  by  a  screw  with  microm- 
eter dial.  It  is  advanced  into  the  work 

by  a  cam  operated  by  a  hand  lever 
and  is  withdrawn  automatically  when 

the  thread  is  completed.  This  arrange- 
ment in  practice  is  found  to  give  uni- 

formity in  the  size  of  thread  and  is 
fast,  as  the  operator  does  not  have  to 
give  any  tliought  to  the  depth  of  the 
cut  once  the  correct  adjustment  has 
been  obtained.  The  work  spindle  is 
rotated  by  a  worm  and  wheel  acting 
through  a  clutch.  This  clutch  is  en- 

gaged by  the  same  lever  that  advances 
the  cutter  into  the  work,  thus  saving  a 
movement  on  the  part  of  the  operator. 
On  completion  of  a  revolution  of  the 
work  spindle  the  thread  is  completed, 
and  the  cutter  is  automatically  with- 
(irawn  and  the  work  spindle  stopped. 
This  spindle  is  returned,  by  a  weight, 
to  its  initial  starting  position,  here 
again  saving  the  operator  a  movement. 
Bronze  primers  having  14  pitch  threads 

1/g-  in.  in  diameter  and  y^  in.  long 
can  be  cut  at  the  rate  of  120  per  hr., 
and  equally  good  time  can  be  made 
on  aluminum  alloy  fuse  bodies  2x1/2  in.  by  14  threads 
Whitworth. 

In  the  reservoir  the  fine   cuttings   are  automatically 

separated  from  the  liquid  and  kept  from  the  pimip.  The 
machine  weighs  1,000  lb.  It  is  one  of  a  line  built  by  the 
T.  C.  M.  Manufacturing  Co.,  Harrison.  N.  J. 

T'wiBH-Aini^le  CoiimpotuiEadI  Air 

As  the  name  implies,  the  Twin-Angle  compound  air 
compressor  consists  of  two  complete  compressors  of  the 

angle  compound  type  set  side  by  side  on  a  common  foun- 

SEMI-AUTOMATIC  THREAD  MILLER 

TVi^IN-ANGLE   COMPRESSOR  FOR  VARIABLE  CAPACITY 

dation  and  driven  by  a  common  shaft.  This  shaft  is 

jjrovided  with  couplings  at  each  end,  so  that  either  com- 
pressor may  be  cut  out  in  case  the  amount  of  air  needed 

over  a  considerable  period  is  less  than  one-half  the  total 
capacity  of  the  compressor. 

This  machine  is  arranged  to  be  driven  by  either  motor 
or  belt  and  is  a  product  of  the  Sullivan  Macliinery  Co., 
Cliicago,  111.  It  is  equijjped  with  a  novel  type  of  plate vahc. 

BisaTisrliirfig  BraKe-Lever  Ttsbes 
for  a  Forced  Fit 

By  W.  Thompsox 

Our  former  practice  of  assembling  brake  levers  on 
iiutomobile  rear-axle  brake  tubes  was  to  key  lever  and 
tube,  assemble  and  braze.  This  produced  a  permanent 
job,  but  caused  a  great  amount  of  trouble  in  removing 
flux  from  the  bore  of  the  tube  and  cleaning  the  tube  and 
lever,  a  drawback  that  caused  serious  inconvenience  and 
delay  and  ran  up  the  cost  of  manufacture  to  a  point  that 
called  for  decided  action. 

To  overcome  this  trouble  we  resorted  to  knurling  the 

tubes  with  a  ̂ \-in.  pitch  straight  knurl  i  •;  i"-  wide.  This 
method  insured  the  lever  being  a  good  drive  fit  on  the 

tube,  which  assisted  by  the  key  proved  to  be  just  as  sat- 
isfactory as  the  brazed  job  at  one-half  tlie  expense.  Up 

to  date  we  have  produced  nearly  100,000  tubes  in  this 
manner  and  have  had  no  rejections. 
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©f  Pioineers 
By  L.  r.  Alfoku 

SYNOPSIS — The  first  congress  held  under  the 
avspiees  of  the  Industrial  Commission  of  the 

State  of  New  York  devoted  four  days  to  a  discus- 
sion of  accident  prevention  and  health  preservation. 

The  spirit  exhibited  throughout  was  that  of  the 

pioneer — one  who  braveli/  and  vigorously  attacks 
a  great  problem  of  human  suffering  and  economic 
waste. 

EveiTono  admires  the  courage  of  the  pioneer.  The 

frontier — his  home — is  dear  to  every  American.  Its 
dangers  are  well  known,  and  the  brave  spirit  that  dares 

to  face  them  belongs  only  to  those  who  deserve  to  conquer. 
Accident,  privation  and  disease  are  a  part  of  the  daily 

hazards  of  the  pioneer.  To  him  the  unbridgcd  river  is  a 

menace,  the  mountain  cliff  is  a  spot  of  danger,  the  over- 
lianging  lodge  holds  the  possibility  of  sudden  death,  the 
untracked  forest  promises  little  except  starvation.  To  a 

very  great  degree  these  hardships  have  disappeared  in  our 

country.  But  in  their  place  has  come  to  our  industrial 
people  a  new  set  of  hazards.  Think  what  such  ligurcs 
as  these  mean  ! 

Each  year  :5r),000  men  lose  their  lives  in  American  indus- 
try. Each  year  3,000,000  workers  are  seriously  injured.  In 

the  State  of  New  York  alone  during  the  year  1916  there 

will  have  occurred  the  great  total  of  (50,000  industrial  ac- 
cidents. Of  this  number  1,.500  will  have  produced  death. 

The  numi)er  of  persons  pennanently  and  totally  disabled 

will  be  120.  The  number  who  will  be  partly  and  perma- 
nently disabled  will  be  0,180.  The  daily  cost  of  these 

ac'cidents  is  $40,000.  The  yearly  cost  of  compensation 
will  reach  the  huge  total  of  $11,500,000. 

The  forces  of  Nature  that  were  once  faced  single- 
handed  by  the  pioneer  have  been  chained  for  industry, 
but  have  also  become  a  Frankenstein.  Every  year 

Nature's  power,  but  partly  controlled,  breaks  over  man's 
bonds  and  takes  a  huge  toll  of  human  life. 

The  force  of  a  river  torrent  that  the  pioneer  bravely 

dared  at  his  crossing,  is  harnessed  to  supply  power  to 
drive  trains  and  move  machinery.  And  these  same  trains 
and  machines  kill  men — it  is  the  force  of  the  river  exerted 

in  another  way.  The  same  force  of  gravity  that  pulled 
the  pioneer  from  the  top  of  the  cliff  to  death  on  the 

mountain  side,  also  jiulls  the  workman  down  the  elevator 

shaft,  or  from  the  edge  of  the  roof,  or  from  the  scaffold- 
ing. The  same  force  that  brought  down  a  Iwuldcr  from 

the  overhanging  ledge  u[)on  the  unfortunate  settler  below 
brings  down  the  countershaft  or  heavy  casting  in  the 
shop,  or  tiie  brick  or  piece  of  timber  from  the  toj)  of  the 
building. 

Man  faces  hazards  today,  as  be  has  always  faced  them. 

The  dangers  of  tlie  early  days  have  largely  disappeared 
as  our  wild  continent  has  been  subdued.  In  their  pla(;e 

are  the  dangers  of  industry.  Can  we  not  truly  call  the 

men  who  are  leading  the  safety-first  movement  the 
pioneers  of  today? 

This  thought  was  brought  out  in  the  sessions  of  the  New 

York  State  Industrial  Congress  held  in  Syraciuse,  N.  Y., 

Dec.  11  to  14.  It  was  the  first  meeting  of  its  kind  ever 

held  in  the  Empire  State.  This  fact  nuiy  have  contributed 

to  the  spirit  shown.  But  the  viewpoint  of  the  pioneer 
came  out  in  another  way. 

The  man  who  is  putting  his  life  into  the  safety-first 
movement,  remembering  that  his  father  was  killed  on 
a  railroad  and  his  uncle  crashed  in  a  rolling  mill,  feels 

something  as  did  the  early  settler  who  bridged  a  torrent 
where  a  friend  was  washed  away,  or  who  cut  a  road  along 
a  mountain  cliff  where  a  relative  slipped  to  his  death.  A 

bit  of  the  feeling  of  the  crusader  is  in  the  man  who  is 

working  to  safeguard  industrial  conditions  and  who  can- 
not forget  that  his  youthful  sweetheart  walked  through 

the  unlocked  doors  of  an  elevator  and  was  killed  at  the 
bottom  of  the  shaft. 

Safety  experts,  employers  and  employees  all  showed  the 

same  enthusiasm  in  discussing  the  results  already  ob- 
tained, and  j)lanning  for  the  future.  Cooperation  has 

been  established  between  the  industrial  commissions  of 

three  great  states.  Now  York,  Pennsylvania  and  New 

Jersey.  The  object  sought  is  the  unifying  and  standard- 
izing of  methods  and  devices.  This  of  itself  is  an  accom- 

plishment. And  in  private  plants  concrete  resuHs  of  the 
greatest  significance  have  already  been  recorded. 

The  United  States  Steel  Corporation  estimates  that 

since  1906  its  safety  work  has  saved  the  lives  of  over  11,- 
000  men  and  a  million  dollars  in  money.  Those  14,000 

wage  earners  and  their  families  mean  a  city  of  70,000  per- 
sons. Is  it  not  a  result  worthy  of  the  pioneer  spirit  to 

have  con.served  the  homes  and  well-being  of  a  community 
of  that  size? 

During  the  last  five  years  the  president  of  every  great 

railroad  in  the  United  States  has  backed  the  safety-first 
movement  with  his  influence  and  the  funds  of  his  road. 

The  State  of  Wisconsin  has  reduced  the  number  of  acci- 

dents to  its  industrial  workers  by  61  per  cent,  during  the 

same  period.  A  great  smelting  plant  in  the  West  has  re- 
duced its  lost  time  to  one-tenth  of  what  it  formerly  was. 

One  of  the  largest  paper  mills  in  the  country  has  gone  for 

twelve  months  without  a  .single  accident  causing  disabili- 

ty for  24  hours.  During  the  past  year,  eight  establish- 
ments in  the  State  of  New  York  have  reduced  the  number 

of  their  accidents  by  from  30  to  62  per  cent,  through  ob- 
serving modern  safety  methods.  One  firm  in  the  same 

state  has  reduced  its  hazards  and  accidents  by  75  per  cent, 

during  the  same  period. 
Are  not  these  revealing  facts ! 

They  show  what  has  been  accomplished,  what  <-an  be 
achieved.  But  they  give  no  hint  of  the  suffering  and 

misery  that  has  been  prevented.  This  is  the  greatest  re- 
sult of  all.  Only  by  a  thoughtful  study  of  the  statistics 

can  one  begin  to  vi.sualize  in  a  slight  'degree  how  much 
]iain  and  anguish  industrial  accidents  bring  to  workers 
and  their  dependents.  There  is  ])robal)ly.  no  daylight 
liour  which  does  not  see  a  mourning  group  around  some 

newly  dug  grave,  whose  occu])ant  was  killed  in  industi-y. 
No  moment  of  day  or  night  is  free  from  liuman  pain 
caused  by  some  industrial  iiccidcut.  And  the  pity  of  it 

all  is  that  many  of  these  injuries  are  preventable. 
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aia^  Meastmres 

The  assembling  of  engineers  and  manufacturers  in  New 
York  City  to  attend  the  annual  meeting  of  the  American 
Society  of  Mechanical  Engineers  was  taken  advantage  of 
to  perfect  the  organisation  of  a  new  association  to  deal 
with  matters  relating  to  weights  and  measures.  This 

meeting  for  organization  was  held  on  Friday  afternoon, 
Dec.  8. 

The  objects  of  the  society,  its  membership,  their  dues 
and  the  number  and  duties  of  its  officers  are  set  forth  in 
the  brief  constitution  of  the  institute.  This  is  quoted  in 
full  below: 

Article  I.  Name — The  name  ot  this  association  shan  be  the 
American  In:;titute  of  Weights  and  Measures. 

Article  II,  Objects — The  objects  of  the  Institute  shall  be:  • 
Section  1.  The  maintenance  and  improvement  of  our  pres- 
ent (English)  system  of  weights  and  measures,  for  the  good 

of  our  commerce  and  industry  and  the  well-being  of  our 
country. 

Sec.  2.  The  education  ot  the  people  with  respect  to  the 

importance  of  our  weights  and  measures,  through  the  dis- 
semination of  correct  information  with  respect  to  them  and 

to  the  danger  inherent  in  changes  of  our  basic  standards  of 
measurement. 

Sec.  3.  The  improvement  of  old  and  the  development  of 
additional  standards  as  they  may  be  needed  by  reason  of  new 
conditions  in  commerce,  industry,  science  and  engineering. 

Sec.  4.  The  promotion  of  wise  legislation  for  the  con- 
servation of  our  basic  English  units  of  weight  and  measure, 

and  opposition  to  hasty  and  ill-considered  legislation  involv- 
ing changes  from  our  fundamental  English  standards. 

These  objects  shall  be  promoted: 
Sec.  5.  By  the  investigation  of  weights  and  measures  in 

all  their  applications,  including  their  actual  use  in  foreign 
countries. 

Sec.  6.  By  the  publication,  as  occasion  may  require,  of  an 
ofncial  bulletin  giving  the  results  of  these  investigations  and 
other  pertinent  information,  the  bulletin  to  be  distributed 
to  members  of  the  institute,  manufacturers,  engineers,  mem- 

bers of  Congress,  and  Federal,  state,  municipal  and  other 
oflicials  in  charge  of  weights  and  measures,  and  to  the  public. 

Sec.  7.  By  the  collection,  classification  and  custody  of 
records  relating  to  weights  and  measures,  and  by  placing  such 
records  in  permanent  and  accessible  form. 

Sec.  8.  By  the  delivery  of  lectures  and  addresses,  and  by 
participation  in  discussions  before  scientific,  educational,  en- 

gineering, manufacturing  and  other  public  organizations. 
Sec.  9.  By  the  preparation  of  pertinent  articles  for  publi- 

cation in  periodicals  and  the  public  press. 
Sec.  10.  By  correspondence  with  newspapers,  and  especi- 

ally by  preparing  answers  to  all  published  articles  which  are 
antagonistic  to  the  purposes  of  the  institute. 

Sec.  11.  By  the  scrutiny  and  analysis  of  proposed  legis- 
lation relating  to  weights  and  measures,  both  Federal  and 

state;  by  the  presentation  of  relevant  facts  and  arguments  to 
legislators,  to  legislative  committees  and  to  the  public;  and  by 
the  scrutiny  of  acts  and  policies  of  government  officials 
with  respect  to   weights  and  measures. 

Sec.  12.  By  cooperation  with  other  associations  having 
similar  objects,   in  this  and  other  countries. 

Sec.  13.  By  such  other  means  as  may  from  time  to  time 

appear  expedient. 
Article  III,  Membership — There  shall  be  three  grades  of 

membership:     Association.  Corporation  and  Individual. 
Manufacturing,  commercial,  agricultural,  transportation, 

engineering  and  other  societies  or  associations  in  sympathy 
with  the  objects  of  the  institute  shall  be  eligible  to  Associa- 

tion   membership. 
Manufacturing,  commercial,  agricultural,  transportation 

and  other  corporations  and  firms  in  sympathy  with  the  objects 
of  the  institute  shall  be  eligible  to  Corporation  membership. 

Individuals  in  sympathy  with  the  objects  of  the  institute 
shall  be  eligible  to  Individual  membership. 

Association  and  Corporation  members  may  each  designate 

an  individual  to  represent  them  in  the  affairs  of  the 'institute, 
and  such  representative  shall  be  eligible  to  election  as  a  mem- 

ber of  the  council. 
All  classes  of  members  shall  have  equal  privileges  and 

voting  powers.  Foreign  associations,  corporations,  firms  and 
individuals  shall  be  eligible  to  membership  on  the  same  terms 
and  shall  have  the  same  privileges  as  American  associations, 
corporations,   firms  and  individuals. 

Article  IV,  Dues — The  annual  dues  of  Association  mem- 
bers shall  be  $100  for  associations  which  are  national  in 

scope,   and   $25    for   all  others. 
The  annual  dues  of  Corporation  members  employing  less 

than  500  employees  shall  be  $25.  and  of  those  employing  more 
than  500  and  less  than  1,000  employees  shall  be  $50.  and  shall 
then  increase  at  the  rate  of  $25  for  each  additional  thousand 
employees  or  fraction  thereof  up  to  a  maximum  of  $500. 

The  annual  dues  of  Individual  members  shall  be  $5. 
Article  V,  Officers — Section  1.  The  affairs  of  the  Institute 

shall  be  managed  by  a  council  of  15  members,  or  representa- 
tives of  Association  and  Corporation  members,  to  be  elected 

annually  through  a  ballot  by  mail.  The  council  shall  elect 
from  its  membership  a  president,  one  or  more  vice-presidents 
and  a  treasurer.  From  the  council  the  president  shall  ap- 

point an  executive  committee  of  five  members,  of  which  he 
shall  be  one,  which  shall  have  supervisory  charge  of  the  af- 

fairs and  management  of   the   institute. 
Sec.  2.  The  council  may  employ  a  commissioner  and  also 

an  associate  commissioner,  who,  under  the  president  and  the 
executive  committee,  shall  have  charge  of  the  offices  and 
activities  of  the  institute,  and  shall  speak,  write  and  other- 

wise act  for  the  institute  as  its  authorized  representatives. 
The  commissioner  shall  also  act  as  secretary  and  shall  have 
authority,  under  the  executive  committee,  to  employ  such 
office  staff  as  may  be  necessary. 

Sec.  3.  There  shall  be  prepared  and  sent  to  all  members 
quarterly  reports,  giving  a  summary  of  the  activities  of  the 
institute  and  of  the  results  accomplished  by  it,  to  the  end 
that  the  members  may  be  kept  in  touch  with  its  work. 

Sec.  4.  Vacancies  in  the  council  arising  through  disability, 
death  or  resignation  may  be  filled  for  the  unexpired  term  by 
the  remaining  members  of  the  council. 

Article  VI,  Meetings — The  annual  meeting  of  the  institute 
shall  be  held  in  the  month  of  December,  as  may  be  designated 
by  the  council. 

Article  VII,  Amendments — Amendments  to  this  constitu- 
tion may  be  made  on  the  initiative  of  the  council,  or  of  any 

10  members  acting  in  concert  through  a  written  communica- 
tion to  the  council.  Such  amendments,  when  passed  by  a 

three-fourths  vote  of  the  council  and  sent  by  mail  to  the  mem- 
bers through  the  bulletin  or  otherwise,  shall  become  imme- 

diately effective. 

;.|iiiiiiliitiiiiiiii)iliii<nitiiiiiiiiiiiii<iitttiiiiiiiiiitiiiiiiiiiintiiiiiiii I 
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I  i    Forthcoming  Meetings     f 
niiimiiiiiiintiitiiiiiiiiiiKxiiiiDiiKiii 

Nusco  Solidified  Oil  Lubricant.  Sun  Co.,  To- 
ledo, Ohio. 

Portable  Tool  Holder.  Jackson,  Scbmitz  & 
Shanks  Engineering  Co.,   Chicago,  111. 

Hand-Operated  Traveling  Cranes.  Victor  R. 
Browning  &  Co.,  Cleveland,  Ohio.  Pp.  4;  6x9  in.; 
illustrated. 

Horton  Chucks.  The  E.  Horton  &  Son  Co7. 
Windsor  Locks,  Conn.  Catalog  No.  16.  Pp.  42; 
4x7  in. ;  illustrated. 

Electric  Welding.  Wilson  Welder  and  Metals 
Co.,  Inc.,  New  York  City.  Catalog  No.  1.  Pp. 
64  ;  6x9  in. ;  illustrated. 

W.    &    B.    Boring    and    Grinding    Attachment. 
John    Gibson,    210    Drumm    St..    San    Francisco, 
Calif.     Pp.   11 ;  3x6  in. ;  illustrated. 

niiiiiiiiiiiiiiiii 
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Society  of  Automobile  Engineers.  Annual 
meeting,  Jan.  9-11.  United  Engineers  Building, 
New  York  City.  Colver  P.  Clarkson,  secretary,  29 
West  39th  St.,  New  York  City, 
American  Society  of  Mechanical  Engineers. 

Monthly  meeting,  first  Tuesday.  Calvin  W.  Rice, 
secretary,  29  West  39th  St ,  New  York  City. 

Boston  Branch  National  Metal  Trades  Associa- 
tion. Monthly  meeting  on  first  Wednesday  of 

each  month,  Young's  Hotel.  W.  W.  Poole,  secre- 
tary, 40  Central  St.,  Boston,  Mass. 

Providence  Association  of  Mechanical  Engi- 
neers. Monthly  meeting,  .  fourtii  Wednesday  of 

each  month.  J.  A.  Brooks,  secretary.  Brown  Uni- 
versity, Providence,  R.  I. 

New  England  Poundrymen's  Association.  Reg- 
ular meeting,  second  Wednesday  of  each  month. 

Exchange  Club,  Boston,  Mass.  Fred  P.  Stockwell, 
205  Broadway,  Cambridgeport,  Mass. 

Engineers'  Society  of  Western  Pennsylvania, 
Jlonthly  meeting,  third  Tuesday  ;  section  meeting, 
first  Tuesday.  Elmer  K.  Hiles,  secretary,  Oliver 
Building,  Pittsburgh,  Penn. 

Rochester  Society  of  Technical  Draftsmen. 
Monthly  meeting,  last  Thursday.  O.  L.  Angevine. 
Jr.,  secretary,  857  Genesee  St..  Rochester,  N.  Y. 

Superintendents'  and  Foremen's  Club  of  Cleve- land. Monthly  meeting,  third  Saturday.  Piiilip 
Frankel,  secretary,  310  New  England  Building, 
Cleveland,  Ohio. 

Western  Society  of  Engineers,  Chicago,  111. 
Regular  meeting,  first  Wednesday  evening  of  each 
month,  excepting  July  and  August.  J.  H.  Warder, 
secretary,  1"S5  Mcnadnock  Block,  Chicago,  HI. 

Philadelphia  Poundrymen's  Association.  Meet- 
ings first  Wednesday  of  each  month,  Jtanufac- 

turers'  Club,  Philadelphia.  Penn  Howard  Evans, 
secretary.  Pier  45  North,  Philadelphia,  Penn, 

Technical  League  of  America.  Regular  meet- 
ing, second  Friday  of  each  month.  Oscar  S.  Teale. 

secretary,  35  Broadway,  New  York  City 
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^iMnmicrf  ILao-imdlry  Ms^cIhliI^iery 
By  Fkaxk  a.  Stanley 

i^fYNOPSIS — The  work  considered  in  tliia  arlide 

includes  among  oilier  lliinys  the  drilling  of  steiwi- 
drier  ends  to  receive  the  studs  for  holdini)  the 

heads,  two  special  supports  willi  roller  rests  being 
uUlized  to  permit  free  indexing  of  the  castings  in 

front  of  tlie  horizontal  drilUng  spindle;  also  the 

vtacli'ining  of  small  brass  castings,  brackets  and  the 
lite  with  simple  clntcling  fi.rlures. 

In  an  earlier  article  a  (letaiic'd  description  was  }y\\vn 

of  an  improved  type  of  launtlry  mangle  or  flat-work 
ironer,  built  i)y  the  Watts  Laundry  Machinery  Co.,  Willi- 

A\'atts  type  of  ironer  two  steam  cylinders  are  used,  and 
in  the  larger-sized  machine  they  are  'W  in.  in  diameter 
by  120  in.  long. 

Such  driers  are  liuilt  up  of  a  ])laiu  cylindrical  ca.sting 
suitably  ribiied  inside  for  additional  stren^^lh,  bored  out 
at  the  ends  to  receive  the  heads,  waich  have  long  necks 

turned  up  to  form  jouriuils  upon  which  the  cylinder  may 
rotate.  The  heads  are  secured  in  position  on  the  cylinder 

hy  studs  and  nuts  in  the  same  way  that  steam-engine 
cylinder  heads  are  customarily  attached. 

One  of  these  driers  is  shown  in  the  lathe  in  Fig.  1, 

mounted  upon  its  own  journals  and  turned — ready  for 
jwlishing.    The  method  of  steadying  the  job  in  the  lathe 

FIG.   1.    LAUNDRY-MANGLE  DRIEU  ON   THE  LATHE 

mantic,  Conn.  The  accompanying  illustrations  represent 
some  further  o])erations  recently  seen  in  this  shop  and 

also  toucli  upon  certain  unusual  features  of  design  inti- 
mately connected  with  ajiparatus  of  this  character  seldom 

seen  in  establishments  building  other  classes  of  machin- 
ery. 

All  mangles  or  clotlies  ironcrs  have  a  cast-iron  drier  of 

some  kind  or  other,  usually  a  cylinder  in  form,  that  car- 

ries steam  pressure  up  to  75  oi'  100  Hi.  per  sq.in.     In  the 

with  special  bearing  blocks  carried  upon  plain  fixtures 
s])anning  the  ways  will  be  apparent  upon  inspection  of  the 

photograph.  A  group  of  these  driers  will  be  noticed  at 
the  far  end  of  the  room,  and  a  set  of  heads  for  three 

different  cylinders  may  he  seen  resting  against  the  front 

of  the  lathe  bed.'  Although  as  a  rule  these  cylinders  are 
.somewhat  smaller  in  diameter  than  the  drier  commonly 

found  in  ])a]icr  machines,  they  are  in  character  practically 
the  same.     Their  service  is  also  similar  in  that  thev  are 
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required  to  dry  a  damp  material  passed  over  their  sur- 
face by  an  endless  belt,  or  apron,  of  canvas. 

It  is  necessary  that  such  steam  cylinders,  carrying  the 
pressure  they  do,  should  be  sound.  After  machining  they 
are  tested  hydrostatically  to  about  200  lb.  pressure,  in 
order  that  any  imperfection  in  the  casting,  any  blowholes 
or  defects  may  be  revealed  by  the  leakage  of  water.  This 
test  also  shows  whether  the  fitting  of  the  heads  in  place 

is  properly  done  and  whether  there  are  any  defects  in  the 
heads  themselves  or  in  the  necks  that  constitute  the  bear- 

ing journals,  through  one  of  which  in  the  case  of  each 
drier  the  steam  pipe  passes.  The  neck  in  that  instance 

is  of  course  bored  out  for  stuffing-box  and  glands. 

Owing  to  the  length  of  these  castings,  they  are  some- 
what awkward  to  handle  in  the  process  of  drilling  the  holes 

for  the  head-holding  studs.  In  the  shop  referred  to,  it  is 
the  practice  to  place  the  drier  cylinder  upon  horses,  as 
shown  in  Fig.  2,  these  being  located  at  the  end  of  a 
horizontal  drilling  and  boring  machine,  which  has  already 

been  illustrated  in  connection  with  special  boring  opera- 

FIG.    2. DRILLING    AND    TAPPING    DRIER-CYLINDER 
ENDS  FOR  THE  HEADS 

tions  upon  the  frames  and  housings  for  this  type  of  laun- 
dry ironer. 

The.se  horses  are  each  provided  with  a  pair  of  rolls 
upon  which  the  cylindrical  casting  is  free  to  rotate.  Fur- 

ther, an  end  thrust  roll  is  placed  at  the  outer  end,  as 
seen  in  Fig.  2.  Upon  these  horses  the  work  is  held  level 

and  securely  for  the  drilling  and  tapping  of  each  hole, 
the  drill  being  guided  through  a  templet  or  circular  jig, 
fitting  nicely  in  the  chamber  in  the  end  of  the  cylinder 
just  as  the  head  is  afterward  put  in  place. 

These  seats  at  either  end  for  the  head  and  against 
which  the  drill  jigs  are  placed  are  machined  originally 
in  the  lathe  by  mounting  the  whole  casting  upon  an  arbor 
in  the  form  of  a  spider  that  controls  the  work  from  the 

interior,  at  the  same  time  leaving  the  outer  ends  free 

to  receive  the  boring  and  facing  tools  necessary  to  ma- 
chine the  head  seat.  While  the  casting  is  held  on  this 

spider,  the  outside  is  turned.  The  assembling  of  the 

heads  in  the  cylinder  and  then  mounting  the  cylinder  in 
the  lathe,  as  in  Fig.  1,  upon  its  own  journals  in  suitable 
bearing  boxes,  enables  the  final  cut  to  be  taken  on  the 

outside,  bringing  the  casting  into  proper  condition  for 
the  polishing  of  the  exterior  surface. 

Eeference  has  Ijecn  made  in  a  previous  article  to  the 

pressure  rolls  and  other  rolls  carrying  the  aprons  for  this 
ironing  machine.  These  rolls  are  customarily  made  of 

heavy  seamless  drawn  tubing,  fitted  with  cast-iron  heads  at 
each  end,  the  heads  themselves  being  cast  in  the  mold  with 

steel  journals,  or  gudgeons  as  they  are  commonly  termed 
in  the  shops  making  such  work.  A  set  of  such  rolls  is  shown 
in  Fig.  3,  where  23  in  number  are  represented  in  outline 
with  their  respective  diameters  and  the  number  of  each i'i'lfeymiy 

>^2'r<3^ 

FIG.  3.  SET  OF  ROLLS  FOR  CLOTHES  IRONER 

diameter  required  for  the  120-in.  machine  referred  to. 
Five  of  the  tubes  are  numbered  1,  2,  3,  4,  5,  and  marked 

extra  heavy;  these  are  the  five  ])ressure  tubes  used  over 
the  top  of  the  cylinder  in  the  mangle  for  pressing  the 

work  against  the  drying  surface  of  the  steam  cylinder. 

Tlie  other  tubes  arc  used  maiiily  as  idler  rolls  and  tight- 
eners for  carrying  the  endless  belt,  known  as  the  apron, 

around  in  contact  witli  the  surface  of  the  drier  cylinder. 

The  heads  of  these  rolls  are  of  the  general  form  illus- 
trated in  Fig.  4.  This  is  a  topical  head,  the  body  of 

which  is  made  to  suit  the  inner  diameter  of  the  respective 

tube  where  it  is  to  be  used,  the  gudgeon  or  spindle  for 
which  is  shown  as  1^%  in.  in  diameter,  although  it  may 

be  even  smaller  or  larger,  the  sizes  iisually  being  1  in., 

1t\j  ItV  and  IjJ  in.  The  overall  lengtli.of  the  head  is 
about  IOI/4  in.,  and  the  diameter  of  the  main  portion  of 
the  body  is  about  214  in. 

The  gudgeon  is  a  piece  of  steel  turned  with  the  roughest 
feed  po.ssible  in  the  lathe,  giving  a  deep  scoring  effect. 

%  or  f^  in.  per  turn.  The  portions  that  come  immedi- 
ately under  the  enlarged  diameters  on  the  roll  head  are 

scored  to  form  an  anchoring  channel,  as  indit-ated  by  the 
dotted  lines  in  the  sketch.    This  gudgtX)n  is  ]ilaccd  in  the 
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mold,  where  it  is  supported  in  seats  formed  by  corre- 

ppoiiding  core  prints  on  the  pattern.  0\vin<j  to  its  rough 
surface  and  scores,  it  is  held  securely  in  the  casting  when 
the  latter  is  poured.  Upon  coming  from  the  mold  it  is 

icntered,  squared  off  on  the  ends,  placed  on  latlie  centers, 
tlie  outer  end  of  the  neck  at  the  flange  machined  and  the 

large  diameters  of  the  body  turned  for  a  shrink  fit  in 
the  ends  of  the  roll.  The  roll  itself,  made  of  tul)ing,  is 

expanded  by  heating  to  admit  the  roll  head,  tlien  allowed 
to  cool  and  grip  it  tight.  The  tubing  is  usually  about 

in.  thick,  although  in  some  cases  somewhat  heavier 
than  this.  After  tlie  heads 

are  both  in  place,  the  tube 
is  finished  upon  the  centers 

by  grinding  and  i)olisiiiiig. 

There  are  a  number  of  yv- 
culiarly  shaped  brackets  and 

boxes  on  this  type  of  machin- 
ery, and  a  bearing  of  this 

kind  for  roll  No.  fi  is  illus- 

trated in  Fig.  5.  This  is  an 

ofH'M  box  placed  with  the  slot 
for    the    roll    journal    at    an 

FIG.    5. BEARING   FOR 
ROLL 

fed  out  to  (ul  out  the  wall.  There  are  several  other 

brackets  and  boxes  of  similar  nature  where  temporary 

walls  cast  in  the  work  are  cut  out  in  machining  operations 

in  preference  to  having  the  metal  entirely  solid  or  to  hav- 
ing the  rough  scale  to  remove  on  one  or  both  sides  of 

the  part. 

Fig.  6  illustrates  a  small  part  cast  of  brass,  which  has 
to  be  turned  all  over.  The  head  must  be  closely  sized 
and  faced  up  to  the  body  and  a  pipe  thread  cut  on  the 

opposite  end.  There  is  a  hole  al)out  %  in.  cored  the 
whole  length  of  the  body. 

Originally  in  making  these  it  was  a  common  practice 
to  turn  uj)  the  eiul  taper  and, apply  a  pijie  die,  use  a 

special  dog  threaded  to  (it  the  pi])e  thread  on  the  casting, 
place  this  in  a  lathe,  shove  the  tail  center  against  the 
flanged  end  of  the  work,  square  up  the  flange  and  then 
turn  down  behind  the  inner  face  of  the  flanged  end  of  the 

body.  This  was  something  of  a  nuisance,  as  in  reaching 

down  behind  the  flange  some  time  was  always  lost  and 
usually  the  tool  needed  resetting  when  changing  from  the 

squaring-down  cut  to  the  turning  of  the  body. 
To  get  around  this,  a  change  was  made  as  follows:  A 

drift  is  now  shoved  into  the  hole  at  the  flanged  end  of  the 
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FROM  BRASS  CASTING 

FIG.    7.     DIA(JRAM    OF   LAYOUT    FOR    OPERATI.NG    LINK 
CENTERS  ON  ROLL  BO.XICS 

angle  of  about  45  deg.  and  so  proportioned  that  the  roll 

may  be  easily  dropped  into  place,  but  cannot  then  be 
pulled  out  until  released  by  slackening  its  apron.  This 

is  an  awkward  piece  to  machine,  and  the  work  is  accom- 
plished by  having  it  cast  with  a  curved  temporary  wall 

approximating  the  curvature  of  the  end  of  the  casting  it- 
self, as  indicated  by  the  dotted  line.  This  is  set  up  on  a 

fixture  on  the  miller  and  the  vertical  spindle  fitted  with 
a  cutter  which  is  run  down  into  the  end  of  tlie  job  and 

casting  to  produce  a  square  openinu'. 
as  indicated.  A  piece  of  steel  about  an 

inch  in  length,  but  provided  with  a 
good-sized  center,  is  then  pressed  into 
the  hole  to  serve  as  a  center  and  an 

arbor  for  the  driving  dog  and  thus 

act  in  the  same  way  as  a  regular  arlvir 
exce])t  for  being  square.  In  this  way 

the  casting  is  tuined  from  the  threaded 

end  straight  up  to  llie  flange  and  there 

is  now  no  working  behind  blind  sur- 
faces or  setting  around  of  the  cutting 

tools  in  doing  what  turning  is  necessary. 

The  center  as  u.sed  in  the  squared  end 
of  the  hole  and  as  shown  in  Pig.  Cy  is 

suHiciently  large  to  allow  the  dog  to 

grip  properly.  After  turning  the  work, 
the  square  center  is  removed  by  knock- 

ing out  from  the  open  end  of  the  ca.st- 
ing.  In  the  first  article  on  this  .shop,  reference  was  made  to 
the  system  of  operating  links  for  actuating  the  pressure 
roll  boxes  to  lift  the  rolls  or  dro])  them  into  position  on 
the  drier.  There  arc  five  of  these  boxes  at  each  end  of 

the  machine,  carried  in  slots  in  the  top  of  the  main 
frame.  To  actuate  them  uniformly,  the  stud  holes  in  the 

operating  disks  for  carrying  the  lower  end  of  the  link: 
must  be  correctly  positioned. 

The  method  of  locating  the  center  for  each  link  is  indi- 
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Sisiall  Jngs  Used  iim 
AtJittoinnioblle  Eleffimeimts 

By  Robert  Mawson 

SYNOPSIS — In  thin  article  are  shown  jig.'<  used 
in  machining  some  of  the  smaller  parts  for  auto- 
mohiles.  On  those  pieces  having  circular  bosses 

a  sliding  V-hlock  and  a  fixed  V-block  are  employed 
as  locating  mediums.  On  some  of  these  jigs  the 
bushings  are  carried  in  the  cover;  in  others  the 
bushings  are  part  of  the  jig  body.  Some  of  the 
tools  are  provided  with  a  spring  latch  that  enables 
the  cover  to  be  quickly  held  in  place. 

On  pages  1018  and  1019  were  illustrated  some  of  the 
special  tools,  jigs  and  fixtures  used  by  the  Int«rnationa] 

Motor  Co.,  Mack  Works,  Allentown,  Penn.,  in  machining 
parts  for  commercial  vehicles.  In  this  article  are  shown 
other  similar  tools  at  the  same  factory.  The  jig.s  here 
described  are  mostly  used  on  small  i)arts,  but  have  been 
found  to  give  satisfaction  in  service.  The  spring  latch 
provided  on  some  of  the  jigs  for  holding  the  cover  in 
place  greatly  reduces  the  time  required  for  the  workman 
to  insert  the  rough  part. 

A  careful  reading  of  this  article  as  well  as  the  pre- 
vious ones  in  the  series  will  suggest  valuable  ideas  in 

special  tool  design  not  only  for  automobile  work,  but  for 
other  machine  manufacturing  where  jigs  and  fixture.*  are 
necessary  in  securing  interchangeability  of  parts. 

FIS3 
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JIGS  AND  FIXTURES  FOR  MACHINING  AUTOMOBILE  PARTS.   SHOWING  THE  WORK   IN   POSITION 

FIGS.    2    AND    2-A 

Operation — Drilling  motor  front-support  frame  bracket, 
Pig-.  1.  The  milled  casting-  is  located  at  one  end  against 
fixed  stops.  A  sliding  V-block  operated  by  a  knob-headed 
screw  at  the  other  end  of  the  jig  locates  this  end  and  forces 
the  casting  back  against  the  stops.  The  cover  is  then 
dropped  down,  being  held  by  a  latch.  A  screw  through  the 
cover  Is  tightened  on  th«  piece  and  holds  it  securely. 

Holes    Machined — Three    '•VM-in.    drilled. 

FIGS.    4    AND    4 -A 

Operation — Drilling  gear-shifter  crank  ball  cap.  Fig.  3. 
The  casting,  which  has  been  previously  bored,  is  placed  on 
a  machined  plug.  A  sliding  V-block  operated  by  a  knob- 
headed  screw  is  then  tightened  against  the  casting  to  locate 
it.  The  cover,  which  is  afterward  dropped  down  and  held 
with  a  knob  nut,  is  provided  with  an  equalizing  strap  that 
allows  it   to  accommodate  any   inequality  In   the  casting. 

Holes   Machined — Two  ^yiu-in.   drilled. 

FIGS.    6    AND    6-A 

Operation — Drilling  gear-shifter  lever  ball  cap,  Fig.  5. 
The  casting  is  located  in  a  similar  manner  to  the  tool.  Fig. 
4.  The  cover  is  then  dropped  down,  and  the  knob-headed 
screw  through  the  cover  holds  the  casting  securely. 

Holes  Machined — Two  ^-/m-in.   drilled. 

FIGS.    8    AND    8-A 
Operation — Drilling  and  reaming  dumper  shifter-rod  cas- 

ing. Fig.  7.  The  casting,  which  has  been  previously  ground 
on  the  base,  is  located  by  two  sliding  V-blocks  operated  by 
knob-headed  screws  through  the  cover,  which  is  held  down with   a   latch. 

Holes  Machined — Six  =»,v.-in.  drilled,  one  IH-'n-  and  one 
1%-in.    spot   drilled   and    reamed. 

FIGS.    10    AND   10-A 
Operation — Drilling  and  boring  steering-gear  frame 

bracket.  Fig.  9.  The  casting,  which  has  been  previously 
milled,  is  located  against  stop  pins  at  the  rear  and  one  side, 
knob-headed  screws  lieing  employed  to  force  the  piece  against 
them.  The  cover  is  then  dropped  down  and  held  with  a  spring latch. 

Holes  Machined — Three  %-in.  drilled  and  one  3-in.  bored 2%    in.   deep. 

FIG.S.    12    AND   12-A 
Operation — Drilling    pipe    flange.    Fig.    11.      The  forging    is 

located   in   a   fixed   V-block   at   one   end   and   by   a  sliding   V- 
block    at    the    other    end.      Motion    for    the    sliding  member    is 
obtained   by   a   knurled-head   screw   that   controls  a   slide  at- 

tached  to   the   V-block. 

Holes  Machined — Two  ='/«-in.   and   one  l^'w-in.  drilled. 
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DETAILS  OF  JIGS  USED  IN  MACHINING  VARIOUS  AUTOMOBILE  PARTS 
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Prodl^ctflOim  Ga^es 
Hy   F.  11.  lioCAIfT 

A  ])ra(tic(<  wliiili  is  lic^iiuiinf;  to  liavu  niuiiy  advocates 
in  American  shops  is  the  use  of  two  distinct  sets  of 
tolerances  and  limit  ̂ ajjes  in  the  maiinfacturc  of  every 

component.  The  master  set,  or  inspection  gages,  are 
made  with  the  full  tolerance  allowed  on  the  working 

drawing,  and  in  common  practice  are  held  to  a  maximum 
error  of  two-tenths  of  a  thousandth  from  the  absolute 

dimension.  The  second  set,  or  duplicate  sets,  are  made 

for  use  in  the  production  of  the  components  in  the  fac- 
tory, and  are  plainly  marked  in  a  manner  to  distinguish 

them  from  the  inspection  gages.  On  the  production  gages 
the  full  tolerance  is  reduced  by  about  20  per  cent.,  and 

the  limiting  dimensions  established  accordingly.  ]\Iore- 
over,  in  their  manufacture  the  permissible  error  is  in- 

creased to  one-half  a  thousandth,  and  many  manufacturers 

use  the  gages  soft  or  with  the  wearing  points  surface- 
hardened. 

Example  Applied  to  Munition  Work 

The  first  e.\'ample  of  this  that  came  under  my  observa- 
tion was  in  a  plant  manufacturing  :i-in.  cartridge  cases 

for  the  French  connnission.  The  commission  had  their 

own  resident  inspector,  who  had  come  provided  with  two 
duplicate  sets  of  gages,  one  for  his  own  use,  and  one 
for  reference  use  by  the  contractor.  The  manufacturer 
had  had  numerous  duplicates  made  of  the  various  gages, 
all  of  them  dimensioned  in  millimeters  and  to  the  full 

tolerance  allowed  by  the  master  set.  I  observed,  soon 
after  becoming  connected  with  this  organization,  that 

there  was  continual  bickering  between  the  French  in- 
spector and  the  various  supervisors  and  the  company 

inspectors  as  to  whether  certain  machined  parts  were 
within  the  limits  specified.  Repeated  trials  of  several 
supposedly  duplicate  gages  usually  produced  more  and 
more  heated  arguments,  which  ended  by  getting  out  the 

official  millimeter  micrometer  and  actually  measuring 
the  dimension.  In  some  cases  it  would  be  half  a 

hundredth  of  a  millimeter  over  the  specified  limit,  in  other 
cases  slightly  under;  but  no  matter  which  side  won  out, 

they  were  usually  disputing  again  in  a  few  minutes. 

The  Sources  of  the  Trouble 

I  carefully  investigated  this  annoying  condition,  and 
traced  its  cause  to  two  sources.  One  was  the  fact  that 

few  of  the  American  shops  that  were  making  the  pro- 
duction gages  for  this  company  had  been  able  to  secure 

millimeter  micrometers,  and  had  converted  the  figures  on 
the  drawings  furnished  them  to  inches,  in  some  cases 

carrying  the  conversion  to  only  three  decimal  places.  The 
fact  that  the  unit  of  French  mechanical  measurement 

is  a  hundredth  of  a  millimeter,  or  only  about  four-tenths 
the  length  of  our  thousandth  of  an  inch,  led  them  in 

many  instances  into  a  considerable  error  from  the  specified 
limits,  and  these  errors  proved  a  continual  source  of 

l-ouble  in  production.  The  other  cause  was  the  difference 

in  "feel"'  of  the  men  who  happened  to  be  doing  the  gaging. 
Theoretically.  aTiy  dimension  measuring  exactly  to  the 
maximum  or  mininnini  is  as  good  as  can  be  made,  but 

so  much  as  one-tenth  of  a  hundredth  beyond  either  limit 
will  cause  the  French  inspector  to  shake  his  head  and 

exclaim,  "That  eez  not  satisfactory."  An  ex])ericnced 
mechanic  will  appreciate  that  this  condition  gives  oppor- 

tunity for  a  wide  difference  of  opinion  as  to  what  is 
right  and  what  is  wrong,  due  to  the  slight  difference  in 

th(!  feel  of  a  gage  on  parts  varying  from  each  other  by 
sui'h  infinitesimal  measurements. 

As  a  means  of  overcoming  this  whole  diflSculty,  it  was 

suggested  to  the  manufacturers  that  on  all  the  more  im- 

portant dimensions  they  make  up  gages  marked  "For 
Use  on  Production  Only,"  and  reduce  the  tolerance 
allowed  by  them  sufficiently  to  offset  both  the  slight  errors 
in  the  gages  themselves  and  the  difference  in  feel.  This 

suggestion  was  carried  out,  the  production  gages  being 
diniensinned  in  inches,  and  the  limiting  dimensions  being 
reduced  a  half-tliousandth  where  the  theoretical  tolerance 

was  for  0.002  to  0.004  in.,  and  a  thousandth  where  it 
was  greater  than  0.004  in.  In  other  words,  the  tolerances 
were  reduced  0.001  and  0.003  in.  respectively. 

Results  of  the  Improvement 

The  improvement  brought  about  by  this  revision  of 

gage  I'mits  was  very  marked.  On  the  diameter  of  the 
rim  and  barrel  of  the  cartridge  cases — two  dimensions 

that  had  been  a  constant  bugbear  to  the  machine-depart- 
ment foreman  and  his  ins]>ector — arguments  disappeared, 

and  rejections  were  cut  to  one-tenth  wliat  they  had  been. 
The  manufacturers  were  not  able  to  apply  the  revision 
completely,  as  it  would  have  meant  the  scrapping  of  all 
their  gages  and  the  making  of  several  new  sets,  which 
they  could  not  afford  nor  had  they  time  to  do. 

This  experience  convinced  me  that  in  limit-gage  pro- 
duction the  practice  of  using  gages  on  the  machines 

with  less  tolerance  than  on  those  used  for  inspection  has 
sufficient  merit  to  warrant  very  careful  consideration. 

Certain  drawbacks  developed,  however,  which  should  in- 
dicate that  it  would  be  advisable  to  go  slow  before 

adopting  the  method  in  a  large  manufacturing  plant. 

The  first  diflSculty  was  the  confusion  caused  by  having 

two  sets  of  gages  and  practically  two  standards  for  every 
operation.  This  could  be  overcome  by  careful  control 
of  the  use  of  the  gages  and  of  their  disposition  when 
not  in  use. 

Caution  in  the  Use  of  Double  Limits 

The  second  difficulty  was  that,  as  soon  as  the  operators 
on  the  machines  learned  there  was  a  wider  tolerance 

than  that  allowed  by  their  gages,  they  were  inclined  to 
take  advantage  of  it.  In  other  words,  they  were  not  so 

particular  to  keep  inside  their  gages,  because  if  they 
went  outside  a  little  they  guessed  it  would  be  all  right, 

knowing  tliere  was  a  wider  limit  farther  on.  The  best 
cure  for  this  trouble  would  be  to  keep  it  a  sho]i  secret 

that  any  other  tolerance  existed  than  that  on  the  gages 
furnished  the  operators.  But  to  preserve  seirets  of  this 
nature  in  the  average  factory  organization  is  no  easy 

task,  as  any  manufacturer  knows  from  experience. 

Varying  Pkob.\bilities  of  Success  of  the  Plan 

To  what  extent  this  system  of  using  a  double  standard 
in  gaging  intcrcliangeablc  work  will  be  generally  adopted, 
only  more  time  and  exjierience  can  determine.  While  it 
has  much  in  theory  to  recommend  it,  the  objections  just 

cited  might  under  certain  circumstances  offset  every  ad- 
vantage, and  it  is  probable  that  it  will  work  out  with 

varying  degrees  of  success  in  different  plants,  owing  to 
more   favorable  conditions  in  one  than  in  another. 
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'Hamamer  Fo^imdiatlioiniS 
By  Tp:rrell  Croft 

SYNOPSIS — This  article  reviews  modern  prac- 
tice. The  different  methods  which  have  been  and 

are  now  commonly  used  are  considered,  and  the 
advantages,  disadvantages  and  applications  of  each 
of  the  different  types  of  construction  are  pointed 
out. 

The  functions  of  a  foundation  for  a  drop  or  a  steam 
hammer  are  to  furnish  a  footing  of  sufficient  area  to  pre- 

vent the  machine  from  sinking  into  the  soil,  to  maintain 
the  machine  in  an  upright  fixed  position  and  to  retain  it 
in  alignment  with  its  lineshaft,  to  insure  that  the  ham- 

mer blows  will  have  maximum  effectiveness,  to  assist  in 

from  settling  excessively  either  due  to  its  own  dead 
weight  or  to  downward  forces  incident  to  the  repeated 
blows  of  the  hammer.  If  the  anvil  of  the  machine  is 

relatively  heavy,  the  force  of  the  blow  will  be  absorbed 
by  it  and  will  not  be  transmitted  through  the  foundation 
to  the  footing.  On  the  other  hand,  if  the  anvil  is  rela- 

tively light,  then  much  of  the  force  of  the  blow  may  be 
transmitted  to  the  footing.  In  such  a  ease  it  is  possible 
that  the  downward  force  incident  to  a  hammer  blow  may 
be  greater  than  that  due  to  the  dead  weight  of  the  ma- 

chine. This  condition  should  be  given  consideration  and 
the  area  of  the  footing  proportioned  accordingly. 

It  does  not  appear  feasible  to  specify  safe  pressures 
per  square  foot  of  bearing  area  of  the  foundations  on 
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FIGS.  1  TO  6.    A  NUMBER  OF  HAMMER-FOUNDATION  INSTALLATIONS 

Fig  1 — Typical  monolithic  drop-hammer  foundation  construction.  Fip.  2 — Foundation  for  a  l.flOO-lb.  broad-lift,  gravity 
drop  hammer;  E.  W.  Bliss  Co.  Fig.  3 — Foundation  for  an  arrangement  of  a  1.500-lb.  steam  drop  liammer;  Massillon  Foun- 

dry and  Machine  Co.  Fig.  4 — Foundation  and  arrangement  for  a  1.100-ib.  single-frame  steam  forge  hammer;  Massillon 
Foundry  and  Machine  Co.  Fig.  5 — Foundation  for  an  arrangement  of  a  lope-lift,  gravity  drop  hammer;  Canton  Foundry 
and   Machine   Co.     Fig.   6 — Timbers   on   end  forming   pedestal  cushion  for  light  anvil  hammer 

ab.sorbing  the  jar  incident  to  the  blow  of  the  hammer  and 
sometimes  to  reduce  or  eliminate  noise.  A  foundation 

may  satisfy  one  or  more  of  the  above  and  be  entirely  in- 
adequate as  to  the  others. 

Conditions  affecting  the  operation  of  gravity  di'op  or 
steam  drop  hammers  may  not  be  wholly  identical  with 
those  affecting  steam  forge  hammers.  This  fact  must 
be  considered  in  designing  the  foundations  for  each  of 
these  two  types  of  machines. 

The  area  of  the  footing  of  a  hammer  foundation, 
ABCD,  Fig.  1,  must  be  sufficient  to  prevent  the  machine 

different  soils,  because  of  the  number  of  uncertain  factors 
involved.  Obviously,  the  bearing  area  in  a  loose  or  weak 
soil  should  be  greater  than  that  in  a  solid  one.  A  bed- 

rock substi-atum  will  sustain  almost  any  load  that  will  be 
imposed  upon  it.  The  bearing  area  to  u^;e  for  a  hammer 
foundation  must  then  be  determined  largely  on  the  basis 
of  prior  experience.  A  study  of  the  proportions  of  the 
examples  described  later  will  indicate  what  unit  bearing 

areas  have  been  found  satisfactory  in  pi-actice  under 
average  conditions  and  what  should  be  avoided  as  being 
outside  of  the  limits  established  by  experience. 
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To  maintain  the  hammer  in  a  vortical  position  and  in 

alifinmcnt  tlio  hearing  area  should  he  great  enough  to 

prevent  the  Coundatioii  from  settling  along  one  side  or 

lorner.  It  is  possihle  to  have  suHicient  hearing  area  to 

prevent  the  foundation  and  machine  from  sinking  as  a 

unit,  and  yet  this  area  may  not  be  great  enough  to  pre- 

vent the  'I'oundation  from  settling  unevenly  or  from 

"jiggling"  or  shifting  around  and  getting  out  of  align- ment. 

If  the  foundation  does  not  sustain  the  hammer  frame  in 

a  vertical  position,  the  guides  of  a  drop  hammer  or  tlic 

cylinder  of  a  steam  hammer  will  be  thrown  out  of  plumb. 

Then  the  hammer  head,  instead  of  sliding  vertically  in 

its  guideway,  will  press  thereon  unevenly.  Where  this 

occurs  the  guides  of  a  drop  hammer  may  be  strained  until 

broken,  or  the  parts  of  a  steam  hammer  may  be  unduly 

worn.  If  the  foundation  does  not  maintain  a  belt-driven 

hammer  in  alignment,  belt  slippage  and  wear  are  the  re- 
sult. The  center  line  of  the  machine  passing  through  the 

anvil  from  right  to  left  should  be  parallel  with  the  driv- 
ing lineshaft. 

If  the  blows  are  to  be  most  efficient  the  anvil  should 

yield  but  little  when  the  hammer  strikes.  As  will  be  shown, 
maximum  effectiveness  cannot  in  every  case  be  attained 

by  the  provision  in  a  foundation  of  great  bearing  area  or 
considerable  mass.  The  relative  weights  of  the  hammer 

and  the  anvil  are  an  important  feature  in  this  connection. 
The  distinction  between  gravity  drop  hammers  and 

double-acting  steam  hammers  is  this:  The  hammer  or 

"drop"  of  an  ordinary  drop  hammer,  Fig.  2,  acts  solely 
because  of  its  own  weight  and  travels  freely  in  its  slides. 
Hence,  after  it  drops  and  strikes  its  blow,  it  rebounds 

instantly  and  does  not  occasion  excessive  tensile  stresses 
in  the  frame  or  in  the  guides  of  the  machine.  At  the 

instant  at  which  the  hammer  of  a  double-acting  steam 

hammer  strikes  its  blow,  the  steam  pressure  may  be  pusji- 
ing  against  the  piston  head.  This  can  introduce  tensile 
strains  in  the  frame  of  the  hammer. 

The  design  of  a  drop-hammer,  foundation  is  determined 
largely  by  the  ratio  of  the  weight  of  the  anvil  to  the 
weight  of  the  hannner.  Timbers  on  end  comjjrise  the 

most  satisfactory  and  economical  support  for  drop  ham- 
mers having  a  low  ratio  of  anvil  weight  to  hammer  weight, 

while  a  concrete  foundation  provides  the  most  satisfactory 

and  economical  base  for  "high-ratio"  hammers. 
If  the  anvil  of  a  drop  press  is  sufficiently  heavy,  all 

that  is  required  of  its  foundation  is  to  prevent  settling  or 

shifting.  It  is  possible  and  commercially  feasible  to  in- 
corporate enough  weight  in  the  anvil  so  that  it  will  absorb 

nearly  all  of  the  effect  of  the  blow. 

The  desirable  ratio  between  the  weight  of  the  anvil  and 

the  weight  of  the  hammer  for  drop  hammers  is  now  gen- 
erally conceded  to  be  at  least  15  to  1 ;  that  is,  for  effective 

economical  operation  with  a  30-in.  fall  of  the  hammer 
the  anvil  should  be  at  least  15  times  as  heavy  as  the 
hammer.  Formerly  a  10  to  1  ratio  was  considered  satis- 

factory, and  a  hammer  designed  on  this  basis  will  give 
fairly  good  service  if  suitably  installed  with  its  anvil 
on  a  timber  pedestal. 

Drop  hammers  are  sometimes  made  having  a  ratio  of 
anvil  weight  to  hammer  weight  greater  than  15  to  1 
merely  to  insure  a  blow  of  maximum  effectiveness.  In 

other  instances  these  high  ratios  have  been  adopted  be- 

cause it  was  not  feasil)le  to  construct  timber-pedestal 
foundations  of  the  types  essential  for  good  results  with 

"low-ratio""  haniniers.  High-ratio  hammers  have  the 
further  advantage  that  foundations  of  relatively  light  and 

sinii)le  {'onstructioM  can  he  used.  Little  or  nothing  is 
gained  (at  least  wlieie  the  hammer  does  not  drop  througli 
a  greater  distance  than  30  in.)  by  increasing  the  ratio 
much  above  20  to  1. 

High-ratio  dro])  hammers  are  the  more  economical  be- 
cause more  and  better  work  can  be  produced  with  them, 

because  the  timber  ])edestals  which  are  required  for  sup- 

])orting  low-ratio  hannners  and  which  involve  expeuh^ive 
maintenance  are  eliminated,  and  because  breakage  and 

consequent  shutdowns  are  minimized.  The  extra  first 
co.st  of  the  heavier  machine  is  probably  offset  by  these 

three  features,  it  being  assumed  that  the  e.xpense  is  reck- 
oned on  an  annual  charge  basis. 

Di'op  hammers  in  which  the  ratio  of  anvil  weight  to 
hammer  weight  is  less  than  11  to  1  should  be  supported 

on  wooden  pedestals.  Figs.  3  and  5.  Where  the  ratio  of 
anvil  weight  to  hammer  weight  is  low,  the  anvil  will  not 

of  itself  absorb  the  blow.  It  must  be  sujiported  on  a  some- 
what resilient  material  which  must,  however,  have  consid- 
erable mass.  If  such  an  anvil  is  mounted  on  a  rigid  base, 

as  a  masonry  foundation,  it  will  "jump  around"  or  possi- 
bly crack  the  material  of  the  foundation  by  its  constant 

vibration  or  introduce,  because  of  the  unabsorbed  .shocks, 
excessive  stresses  in  the  frames  of  the  hammers.  These 

stresses  may  cause  breakages  and  shutdowns. 
The  function  of  the  timber  pedestal  used  for  supporting 

a  drop  hammer  of  low-ratio  design  is  to  act  as  a  .semi- 

rigid cushion  that  ab.sorbs  nmch  of  the  force  of  the  ham- 
mer blow  and  transmits  the  remainder  to  the  soil  or  the 

masonry  footing  under  it.  Timbers  placed  on  end  are 

apparently  better  for  this  duty  than  other  materials. 

Hence  a  timber  pedestal  is  much  lietter  than  a  solid  con- 
crete foundation  for  low-ratio  hammers.  Where  a  high- 

ratio  hammer  is  mounted  on  a  timl)er  jiedestal  when  the 

hannner  comes  down,  even  witli  a  very  heavy  press,  the 

shock  ])roduce(l  in  the  supporting  timbers  can  be  scarcely 
detected  by  the  hand. 

The  disadvantages  of  a  timl)er-]iede.stal  drop-hammer 
foundation  arc  that  the  timi)ers  will  ultimately  decay. 

The  replacement  expense  involved  may  be  considerable. 

Timber-pedestal  supjjorts  are  the  most  satisfactory  and 
economical  for  dro]i  hammers  in  which  the  ratio  of  anvil 
weight  to  hammer  weight  is  low,  because  if  such  hammers 
are  mounted  directly  on  concrete  or  solid  masonry  the 

breakage  of  the  frame  of  the  drop  and  of  tlie  dies  will 
be  excessive. 

A  typical  arrangement  of  a  timber-pedestal  foundation 
is  sliown  in  Fig.  6.  The  pedestal  comprises  one  or  more 

timbers  on  end  held  together  in  one  unit  The  rectang- 
ular end  of  the  composite  pedestal  should  be  somewhat 

larger  than  the  lower  face  of  the  anvil  that  is  to  be  sup- 
ported. Ordinarily,  square  sticks  not  smaller  than  8x8  in. 

are  used.  Where  feasible,  12xl8-in.  sticks  should  lie 
utili^^ed,  because  the  larger  ones  require  fewer  bolts  or 

straps  for  binding  them  together.  The  pedestal  should 

be  supported,  preferably  in  a  recess  cast  for  its  reception, 

on  a  monolithic  footing,  usually  of  concrete.  This  foot- 
ing should  have  sufficient  bearing  area  so  that  the  unit 

load  on  the  supporting  soil  will  be  well  within  the  safe 
limit.  This  will  be  determined  largely  by  local  soil 
conditions.  The  footing  should  be  thick  enough,  possibly 

three-quarters  as  thick  as  it  is  long,  to  insure  against 
any  possibility  of  its  cracking. 

I 
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For  small  low-ratio  lianimers  a  siiifjle  stick  set  on  I'lul 
may  he  used  for  a  ])c(lestal,  as  shown  in  Fig.  7.  A  12x13- 
in.  or  a  14x1  1-in.  stick  often  has  sulTicicnt  cross-sectional 

area  to  sustain  a  low-iatio  anvil.  A  l'ootin<i  coni])rising 
a  monolithic  block  of  ma.sonry  or  concrete  should  be  used 
under  the  lower  end  of  the  stick  to  distribute  the  load  im- 

posed on  tlie  soil  over  a  safe  area. 

Cedar  or  chestnut  is  preferable  because  of  their  long 

lives  when   buried  in  the  earth.     However,  almost  any 

Cedar,   1.5  yr. ;  chestnut,   12  yr. ;  cypress,  0  yr. ;  juniper, 

8V2  .y-;  pine,  (ii/^  yr. 
The  general  practice  with  ])edestals  for  drop  hammers 

of  the  usual  sizes  is  to  make  them  aijout  8  ft.  long.  It 

is  probable  that  if  a  pedestal  is  as  high  as  its  width,  pro- 
vided that  in  no  case  it  is  shorter  than  r>  ft.,  it  will  satis- 

factorily do  what  is  expected  of  it.  Whore  it  is  necessary 

to  excavate  to  a  considerable  deptli  to  obtain  a  good  bot- 
tom for  the  footing,  the  pedestal  should  obviously  be  long 
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FIG.S.  7  TO  12.    ARRANGEMENTS  OF  VARIOU.S  TYPES  OF  TIMBER    HAMMER    PEDESTALS 

FIr.  7 — Timber  pedestal  for  drop  hammer  on  upper  floor  of  building.  Fig.  8 — How  transverse  yielding  of  timbers  was 
corrected  with  a  sand  box.  Fig.  9 — Timber  pedestals  supported  on  a  sand  l)ed.  Fig.  10- — ^Plan  view  of  foundation  for 
"Canton"  rope-lift  hammer,  showing  anchor-bolt  locations.  Fig.  11 — Battery  of  drop-hammer  anviis  supported  In  taper 
cavities  in  logs.     Fig.  12 — Cushion  timbers  embedded  in  top  of  concrete  foundation 

sound  wood  will  be  satisfactory  before  decay  commences, 
and  the  kind  of  wood  to  use  for  timber  pedestals  must  be 

determined  locally.  Preservative  treatment  should  be  ap- 
l)Iied  to  the  timbers  used  for  pedestals  where  these  arc 
set  in  the  earth.  Creosote,  which  i.s  a  moisture  repellent, 
or  a  similar  preservative  can  be  used.  Where  the  timbers 

are  thus  impregnated  their  lives  will  probably  be  at  least 
doubled.  If  treated  timbers  cannot  be  obtained  from 

local  dealers  they  may  sometimes  be  purchased  from  rail- 
road companies.  Treated  railroad  ties  are  occasionally 

utilized.  Treated  poles  may  in  certain  instances  be  bought 

from  local  public-service  companies. 
The  useful  life  of  timber  buried  in  the  earth  is  deter- 

mined to  some  extent  by  the  chai-acter  of,  and  the  amount 
of  moisture  in,  the  soil.  Under  average  conditions  the 
lives  of  untreated  buried  timbers  are  about  as  follows: 

enough  to  extend  to  this  footing.  In  special  cases  timljer 
pedestals  must  be  made  very  long,  as  for  example,  in 

Fig.  7. 
The  methods  of  binding  the  timber  pedestals  together 

are  shown  in  the  illustrations.  Bolts  may  be  used,  as 

in  Figs.  3  and  8;  tie-rods  ;iiiil  straps,  as  in  Fig.  5;  or 

bolts  and  straps,  as  in  Fig.  (i.  The  bolt-and-strap  method. 
Fig.  6,  though  the  most  expensive,  is  the  best  because  with 

it  the  possibility  of  shifting  or  twisting  of  the  timbers 

due  to  warping,  drying  out  or  swelling  is  minimized. 

For  holding  the  drop-press  anvil  to  the  timber  pedestal, 
wood  cleats  or  battens,  Rg.  6,  held  with  spikes  to  the 

pedestal  around  the  lower  edge  of  the  anvil,  are  sufficient 
for  the  larger  hammers.  Eight  lagscrews,  two  on  each  of 
the  four  sides,  screwed  down  into  the  pedestal  are  ample 

for  holding  the  smaller  anvils. 
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Footings  or  beds  of  sand  for  drop-hammer  timber 

pedestals,  Fig.  9,  are  recommended  by  the  Long  &  All- 
statter  Co.,  Hamilton,  Ohio.  With  this  method  the 

pedestal  is  built  up  of  heavy  timbers  of  a  size  somewhat 

larger  than  the  drop  base  and  from  6  to  8  ft.  in  length. 

The  pedestal  is  supported  on  a  sand  foundation,  which 
should  be  about  6  to  8  ft.  thick.  After  the  pedestal  is  in 

position  the  excavation  is  refilled  and  the  backfilling 

tamped  solidly.  Where  a  masonry  or  concrete  footing 

is  used  under  the  pedestal,  it  must  be  quite  thick  to  pre- 
vent the  possibility  of  its  crumbling  or  cracking.  The 

sand  footing  is  not,  it  is  claimed,  .subject  to  similar  dif- 
ficulties. For  the  foundation  for  a  certain  steam  hammer 

the  construction  was  as  follows :  The  excavation  was  made 

13  ft.  deep.  Fig.  9-A,  and  two  layers  of  15-in.  square 
timbers,  assembled  crosswise,  were  bedded  on  a  footing 

of  sand  in  the  bottom  of  the  hole.  The  buried  timbers 

were  5  ft.  long  and  were  held  together  securely  with  bolts. 

The  pedestal  timbers,  bolted  together  into  a  compact 

unit,  were  then  mounted  endwise  on  the  base  block,  as 
indicated  in  the  illustration. 

Long  timber  pedestals  not  set  in  the  earth  should  be 

supported  laterally.  If  they  are  not,  they  may  yield  side- 
wise  and  not  absorb  the  effect  of  the  blow  as  do  timber 

pedestals  set  in  earth.  Where  the  timbers  pass  through 
the  floors  of  a  building,  as  in  Fig.  7,  in  case  the  stories 

are  of  not  too  great  a  height  lateral  support  can  be  pro- 
vided at  each  floor.  One  cause  of  trouble  due  to  insuf- 

ficient lateral  support  for  a  pedestal  carrying  a  10  to  1 
ratio  anvil  was  corrected  by  G.  W.  Peck  as  suggested 
in  Fig.  8.  A  box  was  constructed  around  the  pedestal 
and  then  filled  with  sand.  Prior  to  the  installation  of 

the  sand  box  the  anvil  would  "jump  all  around"  on  the 
timbers,  but  after  the  arrangement  of  the  improvised 
support  no  difficulties  were  encountered. 

Pedestal  timbers  should  not  be  set  with  concrete  solid 
all  around  them,  because  their  renewal,  as  they  rot  out, 

will  be  very  expensive.  Construction  similar  to  that 
shown  in  elevation  in  Fig.  5  and  in  plan  in  Fig.  10  is 

permissible  where  preserved  timbers  are  used.  However, 
even  if  the  timbers  are  treated,  it  is  always  advisable  so 

to  dispose  the  concrete  that  the  sticks  can  be  readily  re- 
newed without  dismantling  the  foundation.  This  may 

be  accomplished,  where  the  frame  of  the  machine  is  of 
con.struction  similar  to  that  of  Fig.  5,  by  casting  the 
anchor  bolts  in  piers  and  providing  a  space  between  the 

timber  pedestal  and  the  piers  in  a  manner  somewhat  sim- 
ilar to  that  suggested  in  Fig.  4. 

An  installation  where  low-ratio  anvils  were  set  in  the 

ends  of  logs  is  illustrated  in  Fig.  11.  In  so  far  as  oper- 
ation was  concerned  the  installation  was  satisfactory,  but 

in  the  course  of  a  dozen  years  the  logs  rotted  and  it  be- 
came necessary  to  pick  them  out,  which  was  an  expensive 

process. 
The  weights  of  anvils  which  are  too  light  may  be  aug- 

mented by  clamping  an  additional  mass  of  metal  to  them. 
In  certain  cases  the  liottom  faces  of  old  anvils  have  been 

planed  off  and  new  sub-bases  planed  to  fit  them.  Then 
the  original  anvil  was  damped  to  the  new  sub-base  with 
tie-bolts.  Sometimes  a  metal  sub-base  can  be  so  cast 
that  it  has  overhanging  lips  to  engage  the  bottom  edges 
of  the  old  anvil.  Then  metal  wedges  can  be  driven  be- 

.  tween  these  lips  and  the  projecting  bottom  of  the  anvil. 
Anvils  for  large  presses  are  frequently  cast  in  two  or 
more  sections.    It  is  essential  in  such  cases  that  the  sec- 

tions be  firmly  tied  together  so  that  all  of  the  metal  will 
act  as  a  unit. 

For  drop  hammers  having  a  ratio  of  anvil  weight  t<^) 
hammer  weight  of  13  to  1  or  more  a  concrete  foundation 

with  a  relatively  thin  wood  cushion  under  the  anvil  com- 
prises the  best  arrangement.  That  of  Fig.  2  is  typical 

constiTiction  for  such  foundations.     They  are  relatively 
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FIGS.    13    TO    17.     DROP-    AND    STEAM-HAMMER 
FOUNDATION  PLANS 

Fig.  13 — Drop-hammer  foundation  construction  as  recom- 
mended by  Billings  &  Spencer  Co.  Fig.  14 — Foundation  \vlth 

timber  cushions  for  a  steam  hammer.  Fig.  15 — Unusual  method 
of  making  forms.  Fig.  16 — Timber  platform  for  heavy-anvil 
hammer  on  upper  floor  of  buildings.  Fig.  17 — Arrangement  of 
pedestals  or  footing  for  a  row   of  hammers 

inexpensive,  are  readily  constructed  and  will  last  indefin- 
itely. Concrete  provides  a  base  of  ample  area  safely  to 

distribute  the  load,  and  the  wood  cushion  directly  under 
the  anvil  absorbs  any  minor  pounding  that  may  occur. 
The  wood  for  a  cushion  should  be  at  least  2  in.  thick  and 

may  be  any  tough  wood.  For  example,  yellow  pine  or 

oak  is  satisfactoiy.  For  the  larger  hammers  it  will  prob- 
ably be  found  desirable  to  make  the  wood  cushion  some- what thicker  than  2  in. 

It  is  inadvisable  to  cement  anvils  in  solid.  The  older 

practice  was  to  set  the  anvils  in  a  recess  in  the  top  of 
the  concrete  foundation  and  to  grout  them  therein  with 
concrete.  This  made  it  expensive  to  chip  away  the  cement 
in  order  to  remove  the  anvil,  and  it  was  difiBcult  to  set 
the  anvil  at  a  new  level  in  case  the  foundation  settled. 

Uneven  sinking  throws  the  machine  out  of  plumb  and 
necessitates  releveling  it.  Where  the  wood,cushion  is  used 
under  the  anvil  it  can  easily  be  taken  out  and  enough 

grout  placed  under  the  "low"  side  of  the  cushion  so  that 
its  upper  surface  will  be  perfectly  level. 

The  most  economical  and  desirable  shape  for  a  con- 
crete drop-hammer  foundation  is  probably  that  of  Fig.j 

12,  This  design  of  concrete  monolitli  is  better  than  that 
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sugjrested  iii  V\g.  1'>,  because  it(iin  be  more  easily  anil 

economieally  eoiistnicted.  Piirtherniorc,  it  requires  some- 
what less  material  for  a  fj'veii  area  of  base.  With  the 

construction  of  Fig.  12  the  forms  are  very  easy  to  make, 
as  all  of  the  angles  are  right  angles.  In  building  this 

foundation  the  footing  is  first  placed,  then  the  form  for 

the  ]K'destal  of  the  foundation  is  erected  on  the  footing 
and  the  concrete  poured  into  it.  Ordinarily  no  form  is 

required  for  the  footing  inasmuch  as  the  sides  and  bottom 
of  the  excavation  serve  instead.  For  restraining  the  anvil 

a  depression  like  that  shown  in  Fig.  13  is  preferable  to 
the  method  suggested  in  Fig.  12. 

Concrete  drop-hammer  foundations  niav  be  reinforced 
with  old  mild-steel  rods  or  rails,  placed  both  vertically 
and  horizontally  in  the  monolith.  Frequently  the  only 

reinforcing  comprises  a  number  of  relatively  short  rod.s 

set  vertically  around  the  anvil  depression,  as  shown  in 
Fig.  1.3.  The  function  of  these  rods  is  to  prevent  the 
breaking  off  of  the  upper  stratum  of  the  foundation. 

The  depth  to  which  a  concrete  drop-hammer  foundation 
should  be  carried  is  determined  largely  by  the  nature  of 
the  soil  in  which  the  foundation  is  to  be  constructed. 

Where  the  top  soil  is  weak  or  yielding,  the  foundation 
should  always  be  carried  to  a  sufficient  depth  so  that  its 

footing  bears  on  a  solid  stratum. 

If  "good  bottom"  cannot  be  reached  without  making 
an  excessively  deep  excavation,  satisfactory  results  may 
often  be  obtained  by  making  the  footing  of  such  an  area 

that  the  unit  bearing  pressure  will  he  very  low.  The 
minimum  thickness  of  concrete  that  should  be  used 

under  any  wood  cushion  is  4  ft.  If  a  block  of  less  thick- 
ness is  provided  it  is  liable  to  crack. 

Sand  or  clay  bottoms  are  objectionable  as  bearing  sur- 

faces for  drop-hammer  foundations  because  they  are  liable 
to  dry  out,  particularly  if  the  presses  are  in  a  forge  shop, 
which  is  a  hot,  dry  place.  This  condition  is  not  likely 
to  give  trouble  unless  there  are  other  excavations  in  the 

vicihity  which  will  permit  the  displacement  of  the  dry 
sand  or  clay  stratum  under  the  first  foundation. 

With  the  method  of  holding  anvils  on  concrete  founda- 

tions, shown  in  Figs.  12  and  I'.i,  twelve  large  timber  stieks 
which  also  act  as  cushions  are  embedded  in  the  top  of 
the  foundation  and  flu.sh  with  it.  Battens  arranged 
around  the  lower  edges  of  the  anvil  may  be  spiked  to 
these  sticks  to  prevent  movement.  Another  method  of 

holding  a  drop-hammer  anvil  in  position  is  to  surround 
it  with  heavy  timbers  held  to  the  concrete  foundation 
with  anchor  bolts  passing  through  them.  The  anchor 
bolts  for  this  purjiose  are  cast  in  the  foundation  at  the 
time  it  is  built.  These  timbers  form  a  fence  around  the 
bottom  of  the  anvil. 

Anchor  bolts  are  seldom  required,  although  they  are 
sometimes  used  as  shown  in  Fig.  2.  Where  bolts  serve 
to  hold  the  anvil  down  on  the  foundation,  if  the  nxxts  are 
set  up  tight  their  heads  are  apt  to  be  broken  off.  Anchor 

holts,  if  such  are  u.sed,  are  merely  to  prevent  the  anvil 
from  shifting  laterally,  and  the  nuts  are  left  slack. 

In  grouting  under  an  anvil,  the  anvil  and  cushion  are 

first  carefully  leveled,  the  cushion  being  wedged  uj)  against 
the  bottom  of  the  anvil.  Then  the  grout  is  run  in  under 
the  wood  cushion. 

In  constructin;r  forms  for  coiici-ete  drop-hammer  foun- 
dations boards  are  used  as  shown  in  Fig.  15.  For  large 

foundations  these  should  he  at  least  I  Va  •"•  thick.  Fre- 
quently the  earth  is  filled  in  around  the  forms  to  brace 

them  while  the  concrete  is  being  poured  in,  and  Ihey  art- 
permitted  to  remain  in  the  ground.  A  foundation  should 
be  allowed  to  dry  out  for  at  least  three  weeks  before  the 
weight  of  the  anvil  is  imposed  on  it. 

An  example  of  a  board-lift  drop-hammer  foundation 
constructed  in  accordance  with  Billings  &  Spencer  prac- 

tice is  shown  in  Fig.  13.  A  2-in.  wood  cushion  is  ])rovided 
under  the  anvil,  and  four  anchor  holts,  the  plates  of  which 
are  accessible  from  pockets,  are  used  to  prevent  lateral shifting. 

An  example  of  a  foundation  for  a  large  rope-lift  drop 
hammer  built  in  accordance  with  the  jjractice  of  the 
Canton  Foundry  and  Machine  Co.  is  shown  in  Figs.  5 
and  10. 

Where  a  hammer  of  high-ratio  design  is  employed,  it 
will  usually  operate  satisfactorily  in  the  upper  story  of  a 
building  if  it  is  mounted  on  a  bed,  composed  of  timbers 
bolted  together,  which  rests  on  a  cushion  as  shown  in 
Fig.  16.  The  heavy  anvil  will  absorb  the  effects  of  the 
blow.  The  timber  bed  will  distribute  the  weight  and 
absorb  the  minor  vibrations,  and  the  cushion  will  tend  to 

prevent  the  transmission  of  noise.  Obviously,  it  is  neces- 
sary before  a  drop  hammer  is  arranged  as  shown  in  Fig. 

]  (5  in  the  upper  story  of  a  building  to  ascertain  definitely 
that  the  floor  constraction  is  strong  enough  to  carry  the 
dead  weight  of  the  hammer.  Unless  the  anvils  weigh 

from  15  to  20  times  as  nmch  as  the  hammers,  it  is  im- 
possible to  operate  them  satisfactorily  on  the  upper  floor 

of  a  building  unless  a  timber  pedestal.  Fig.  7,  is  carried 

up  from  the  ground  to  support  the  anvil. 
It  is  claimed  that  cushions  of  rubber  or  hair  felt  ulti- 

mately lose  their  '"life"  and  springiness.  Rubber  is  de- 
teriorated by  oil.  Hair  felt  fills  with  fine  dirt  particles 

and  tends  to  become  a  compact  mass.  Roofing  felt  and 

pitch  cushions  have  been  used  successfully  in  certain  in- 
stances. In  one  large  plant  in  the  Middle  West  such 

cushions  are  constructed  thus:  The  timbered  floor  is  first 

coated  with  roofing  pitch,  and  then  .successive  layers  of 
commercial  roofing  felt,  stuck  together  with  roofing 

pitch,  are  applied  until  the  pile  is  from  li/^  to  2  in. 
thick,  according  to  the  weight  of  the  hammer  to  be  sup- 

ported. 
The  foundation  for  a  number  of  hammers  arranged 

in  a  row  can  be  made  as  shown  in  Fig.  17.  A  long  ex- 

cavation is  made  down  to  good  bottom  and  then  the  con- 
crete footing,  which  should  preferably  be  reinforced  with 

scrap-iron  rods  or  rails,  is  poured  into  the  hole.  The 
thickness  T  of  the  footing  DEPG  nmst  be  relatively 

great  or  it  will  be  liable  to  crack  under  the  continued 

action  of  the  hammer  blows.  Then,  for  high-ratio  ham- 
mers, concrete  pedestals  can  be  erected  on  the  footing  as 

■shown  at  A  and  B.  For  low-ratio  hammers,  timber  pedes- 
tals can  be  set  as  shown  at  C.  For  small-ratio  hammers, 

one  stick  of  timber  or  a  log  on  end.  Fig.  11,  can  be  used. 

The  construction  of  a  steam  forge  hammer  founda- 
tion nmst  be  somewhat  different  from  that  used  for  either 

a  steam  or  a  gravity  drop  hanmier.  Fig.  4  shows  the 

construction  recommended  by  the  Massillon  Foundrv'  and 
.Machine  Co.  The  frame  of  the  hammer  is  supported  on 

concrete  piers  which  are  entirely  independent  of  the  built- 
up  timber  pedestal  upon  which  the  anvil  is  supported. 

The  effect  of  the  blow  of  the  ram  against  the  anvil  intro- 
duces vibrations  which  are  ai)sorbed  down  through  the 

timber  pedestal  to  the  footing.  Unless  a  timber  ])edestal 

01  some  similar  cushion  is  provided  under  the  gteani-ham- 
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mer  anvil  there  is  liable  to  be  excessive  breakage  of  ham- 
mer bases.  In  other  words,  it  is  not  good  practice  to 

mount  the  anvil  of  a  steam  hammer  directly  on  a  non- 
resilient  concrete  foundation.  Notice  also  that  the  frame 

of  the  hammer  of  Fig.  4  is  supported  on  a  timber  cushion 

instead  of  being  bolted  directly  to  tlie  foundation  top, 

which  provides  a  very  resilient  constraction.  Frequently 

the  construction  of  Fig.  14,  wherein  the  cushion  under 

the  anvil  consists  merely  of  a  single  layer  of  timbers  6 

or  8  in.  thick,  is  used  and  it  appears  to  be  in  general 
satisfactory. 

Steam  drop  hammer  foundations  for  low-ratio  macliines 
do  not  vary  materially  from  timber-pedestal  gravity  drop 
hammer  foundations.  Fig.  3  illustrates  the  construction 
recommended  by  the  Massillon  Foundry  and  i\Iachine  Co. 
for  a  1,500-lb.  steam  drop  hammer.  Observe  that  springs 
are  placed  under  the  bolts,  whereby  the  frame  is  clamped 
to  the  cylinder  to  introduce  resiliency  in  the  construction. 
For  high-ratio  machines  concrete  foundations  similar  to 
those  of  Figs.  12  and  13  may  be  used. 

Formmiini^  FuBiacK  aiad  Die 
By  a.  M.  Ward 

The  piece  before  and  after  forming  is  shown  to  the 

right  below  the  die.  The  material  is  0.035  in.  liaif-hard 
cold-rolled  steel. 

This  tool  is  of  particular  interest,  because  of  the  long 
stroke  of  the  spring  plunger  block  A  shown  in  the  die,  and 

THE  FORMING   DIE   .-^ND  PtTNCH 

the  size  of  spring  required  to  support  this  block  while 
the  two  ears  on  the  blank  are  being  folded  over.  The 
pressure  is  greater  than  it  seems  at  ihst  sight. 

The  lilank  is  held  in  place  on  tlic  phingcv  block  by  two 
small  projections  H,  shown  on  the  top  face  of  the  plunger 

block,  that  fit  into  the  recesses  ('  of  tlie  blank.  The  blank 
is  held  down  on  the  plunger  block  by  the  spring  stripper 
pin  D  shown  in  the  center  of  the  punch,  while  the  ears 
are  folded  over  by  the  side  walls  E,  screwed  to  the  sides  of 
the  punch.  These  side  walls  serve  also  to  hold  the  blank 
in  place  while  the  rest  of  the  fonning  is  being  completed. 

This  final  forming  requires  a  do^\'nward  stroke  of  the 
spring  plunger  block  of  %  in.  The  plunger  spring  is 
71/4  in.  long,  li/s  in.  outside  diameter,  and  is  made  of  /o- 
in.  wire  wound  2%  turns  per  inch.  It  is  compressed  to 

614  in.  when  the  plunger  block  is  in  the  uppemiost  po- 
sition. 

All  the  parts  are  of  hardened  tool  steel,  except  the  cold- 
rolled  steel  plunger  pin  and  the  spring  hanger.  The  die 
shoe  and  punch  holder  are  of  cast  iron. 

The  plunger  pin  is  turned  smaller  in  diameter  where 
it  enters  the  spring,  so  as  to  form  a  shoulder  to  hold  a 
thrust  collar  on  top  of  the  spring. 

A  Graiadllmig  liaEsIfe  iia  a  Ball- 

By  a.  Towlek 

Th..  illustration  shows  the  method  used  by  the  Hcss- 
Bright  Manufacturing  Co.,  Philadelphia,  Penn.,  when 

grinding  the  filling  notch  in  a  double  ball-l)earing  ring. 
This  notch  is  used  to  fill  in  the  balls  when  assembling 

this  type  of  bearing.  The  ring  is  located  by  a  V-block 
A  and  held  in  position  witli  a  screw  B.  The  handle 

through  which  the  screw  is  placed  is  fitted  with  a  ten- 
sion spring  C.    By  raising  the  handle  the  screw  is  lifted 

GRINDING    THE    NOTCH    IN    DOUBLE    BEARING 

and  the  placing  of  the  ring  in  position  for  grinding  may 

be  quickly  performed. 
The  fixture  is  fed  in  against  the  revolving  wheel  with 

the  handle  F,  and  the  handle  G  is  used  to  raise  the  slid- 

ing element  of  tlie  fixture  by  means  of  a  rack  and  pinion 
until  the  notch  is  groiuid  to  the  desired  depth. 

SS 

Re g  Brass  Plvig  Cocks 
By  James  E.  NoBLEi 

Brass  plug  cocks  can  often  be  ground  in  with  flour  of 

emery  when  they  begin  to  leak.  Another  way  to  make 
them  water-tight  is  to  remove  the  plug,  dip  it  in  a  strong 

soldering  acid  that  will  make  it  clean  enough  to  take  a 

tinning  over  with  solder  in  the  usual  way.  AVhen  tinned 
all  over,  hold  it  in  a  blowtorch  or  gas  flame  until  the  plug 

becomes  hot  enough,  wijw  ofP  all  the  loose  solder  and  re- 
place in  the  cock  and  the  job  is  done. 

A  plug  so  treated  will  usually  be  liquid  tight,  but  if  • 
the  cock  has  been  frozen  and  its  shape  distorted,  it  cannot 
be  made  tight  in  this  way  except  in  one  position.  It  is 
obvious  that  the  cock  cannot  be  used  for  high  temj^)cra- 

ture  or  pressure  steam,  but  up  to  20  or  25  lb.  it  will  re- 
main tight  for  a  long  time.  Disks  made  of  solder  can  be  j 

used  on  brass-seated  globe  valves  and  swing  check  valves  j 
when  the  temperature  is  not  too  higli. 
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Ry  I'ttANK  A.  Stanley 

SY'XOI'SIS — The  Iiaiirllhifj  of  material  is  shcIi  an 
important  problem  that  many  details  can  be  stud- 

ied to  advantage.  This  article  shows  a  number 

of  developments  in  the  way  of  tote  boxes,  trays 

and  trnck-s,  some  of  which  can  easily  be  adapted 
to  other  work. 

Tlie  handlinij  of  small  parts  about  a  factory,  particu- 
larly where  precision  work  or  pieces  that  are  partly  or 

completely  finished  are  produced  in  large  quantities  and 
must  be  shifted  frequently  from  point  to  point,  requires 
great  care.  It  is  essential  that  some  system  be  utilized 

for  taking  care  of  parts  with  si)ecial  tote  boxes  or  trays 

piled  up  promiscuously  in  any  way  that  might  seem  hand- 
iest to  different  machine  operators.  Under  the  system 

inaugurated  for  handling  such  parts  in  this  plant,  each 
of  these  top  plates  is  taken  care  of  in  a  suitaltle  tote 

box  until  finally  ready  for  assembling  on  the  typewriter 
frame. 

The  form  of  tote  box,  or  perhaps  it  might  better  be 
called  a  rack,  is  well  brought  out  by  Fig.  1,  which  shows 

a  stack  of  some  35  or  40  such  boxes.  Those  are  open 

in  form  to  provide  a  light  construction  and  can  be  easily 
handled  and  readily  stacked  up  to  any  necessary  height 
without  liability  of  tipping  over. 

These  boxes  are  ai)out  18  in.  long  overall,  to  hold  10 

top  plates.     Measured  at  the  ends  they  are  about  10x13 

PIG.   1.     TOTE  BOXES  FOR  TYPEWRITER  TOP  PLATES 

so  constructed  as  to  minimize  the  possibility  of  the  pieces 

injuring  one  another.  Otherwise,  there  will  be  a  con- 
siderable loss  of  time  in  correcting  damaged  articles,  and 

the  entire  process  of  transporting  materials  will  consti- 
tute an  unnecessarily  serious  and  costly  problem.  Tliis 

is  a  matter  easily  attended  to  by  a  little  forethought  in 
the  design  of  some  simple  box  or  tray  system  especially 
adapted  to  the  character  of  the  work  to  be  handled. 

At  the  j)lant  of  the  Noiseless  Typewriter  Co.,  Middle- 
town,  Conn.,  there  has  been  worked  out  a  complete  system 
of  special  racks,  boxes,  trays  and  trucks  for  simplifying 
the  handling  of  semifinished  and  comjjlete  typewriter 
parts  through  the  various  departments.  A  number  of 
illustrations  are  ])rescnted  herewith  to  show  certain  types 

of  equipment  for  this  purpose. 

An  earlier  article  described  the  most  important  proc- 
esses in  the  machining  of  typewriter  top  ])lates.  These 

are  of  gray  iron,  fan  shaped,  and  measure  approximately 
8x11  in.  overall,  with  a  depth  at  the  thickest  point  of 

about  11/^  in.  In  the  quantities  in  which  these  parts  are 
made,  they  would  be  awkward  pieces,  to  take  care  of 
if  thrown  carelessly  into  open  boxes  or  trucked  about, 

FIG.  2.    TRAYS  FOR  RUBBER  ROLLS 

in.  They  are  built  up  of  %  pine  stock,  with  two  bot- 
tom raenil)ers  ninning  longitudinally  and  measuring  per- 
haps 9l^  in.  in  width  each.  Across  these  bottom  strips 

there  aie  fastened  two  lateral  members  of  wood,  against 

wliich  four  upright  corner  posts  are  secured,  which  are 
again  tied  at  the  top  around  three  sides  with  wood  .strips 
of  the  same  dimensions.  A  further  strip  is  attached  at 
the  front  and  back  near  the  bottom  of  the  corner  posts. 
The  entire  structure,  as  will  be  obvious  upon  inspection 

of  Fig.  1,  is  a  light  but  rigid  affair,. easily  lifted  by  the 
end  cleats.  At  the  same  time  the  base  boards  have  suf- 

ficient area  to  assure  the  box  a  firm  seat  on  the  fioor  or 

bench  or  upon  a  stack  of  similar  boxes. 

These  open  tote  bo.xes  are  designed  to  bold  the  type- 

writer top  plates  resting  on  one  edge  and  separated  suf- 
ficiently to  prevent  all  possibility  of  their  edges  coming 

in  contjict  and  marring  one  another.  For  this  purpose 

separating  cleats  are  secured  to  the  front  board  and  to 
the  strip  at  the  rear,  as  clearly  shown.  This  feature, 

while  of  importance  from  the  moment  that  the  first  opera- 
tion is  accomplished  on  tlie  plate  in  that  it  keeps  the 

profiled  surfaces   from   marring   each   other,   is   of   still 
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greater  service  later  on  in  the  process  of  finishing  these 
plates  when  they  have  been  enamelefl  and  when  the  slight- 

est contact  between  adjoining  plates  would  bruise  or 
scratch  the  coated  surfaces. 

Tliere  is  another  item  of  importance  in  connection  with 
these  boxes,  and  that  is  the  effect  upon  the  men  using 
them.  This  constant  care  and  attention  educate  those 

handling  the  top  plates  to  a  degree  of  respect  and  con- 
sideration for  accurate  and  carefully  finished  products 

grinding.  The  trays  are  skeleton  frames  with  open  bot- 
toms with  cleats  at  either  end  for  convenience  in  tarry- 

ing and  with  notches  formed  in  the  tops  of  both  longi- 
tudinal members  to  receive  the  platen  spindles. 

When  the  rolls  are  in  place  (the  trays  hold  12  each), 
they  rest  with  nearly  half  the  diameters  abo\e  the  top 
line  of  the  tray,  as  shown.  When  jtiled  one  upon  an- 
otlier,  the  open  construction  of  the  tray  allows  its  sides 
to  rest  upon  tlie  tray  below  with  the  framework  span- 

PIG.  3.  TOTE  BOXES  FOR  TYPE-BAR    FIG.  4.  TRAY  FOR  A  COMPLETE  SET  OF    FIG.  5.  HOLDER  FOR  TYPE- 
TOP  PLATE  KEY  LEVERS  BAR  MECHANISM 

FIG.  6.  -TRUCKS  FOR  TYPEWRITER  FRAMES 

that  is  not  usually  developed  among  mechanics.  This  is 
particularly  true  of  those  dealing  with  material  that  is 
carelessly  thrown  about  in  much  the  same  manner  as 
rough  castings  are  commonly  handled. 

Another  interesting  set  of  carrying  trays  is  illustrated 
in  Fig.  2.  These  trays  are  binlt  to  hold  the  rubber  rolls, 
or  cylinders,  tliat  in  the  Noiseless  typewriter  serve  as 

a  paper-feeding  device,  but  not  for  a  printing  platen. 
These  rolls  are  made  up  with  steel  tubes  for  cores,  in 

each  end  of  which  a  cast-iron  head  is  secured  to  carry  a 
steel  spindle.  Over  the  steel  tube  a  length  of  rubber 
tube  is  secured,  which  is  afterward  finished  to  size  by 

PIG.    7.     TRUCKS    FOR    FINISHED    TYPEWRITERS 

ning  and  clearing  the  tops  of  the  rollers  in  the  tray  un- 
derneath. They  niay  thus  be  stacked  up  like  sectional 

furniture  to  any  convenient  height,  and  the  entire  series 
of  trays  may  ])e  moved  about  the  shop  as  a  single  unit  on 

a  truck.  This  system  provides  adequate"  protection  for 
the  finished  rubber  surfaces,  and  there  is  little  possibility 
of  the  ground  spindle  becoming  injured  in  any  way 
whatsoever. 

A  set  of  tote  boxes  for  top  guide  plates,  wluch  arc 

roughly  a  quarter-circle  in  form,  is  shown  in  Fig.  '^. 
These  boxes  hold  two  rows  of  parts,  10  in  each  n>\v. 
with  separating  cleats  between.     Tliese  cleats  have  slop- 
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ill"-  walls,  so  that  the  work  rests  at  an  angle  and  eaiinot 
rock  in  either  direction  wlien  the  boxes  are  moved  about. 

This  position  of  the  work  further  permits  a  more  slial- 
low  construction  of  box  than  would  be  possible  otherwise. 
With  the  type  guide  in  position  as  attached  to  the  plate, 
tlie  under,  or  ijuportant,  surface  of  this  guide,  is  not 

exposed  to  possible  contact  with  other  parts  or  to  lia- 
bility of  injury  through  the  accidental  dropping  of  some 

other  casting  into  the  box. 

The  tray  in  Fig.  4  holds  a  complete  set  of  key  levers, 
28  in  number  and  of  three  different  lengths,  as  required 
for  each  typewriter.  In  this  tray  the  key  levers  are 
placed  in  the  same  relative  position  that  they  will  later 
occupy  when  assembled  in  the  typewriter  frame.  They 
are  held  right  side  \ip  in  channels  formed  between  sep- 

arating strips  secured  to  the  bottom  of  the  tray,  in  which 
they  go  to  the  assembling  benches,  so  that  the  people 
Avorking  in  this  department  can  pick  the  levers  up  one 
after  another  in  their  right  order  without  sorting  them 
out  and  hunting  for  the  correct  position  for  each. letter. 

It  will  be  noticed  that  the  end  walls  of  this  open  tray 
are  slightly  higher  than  the  projecting  rear  ends  of  the 
key  levers.  As  with  all  the  other  trays  and  tote  boxes  in 
the  establishment,  the  key-lever  containers  may  be  stacked 
two  or  three  or  a  half-dozen  or  more  in  a  pile  to  suit  the 
convenience  of  the  assembling  mechanics. 

Vertical  Holder  for  Type-Bar  Movements 

A  handy  holding  device  for  typewriter  parts  is  illus- 
trated in  Fig.  5.  In  appearance  this  is-quite  like  a  desk 

file  for  holding  papers,  commonly  known  as  a  stick  file, 

except  that  here  the  pointed  top  is  omitted  from  the  spin- 
dle. As  illustrated,  the  device  is  utilized  for  holding  a 

complete  set  of  toggle  movements,  28  in  all,  for  the  series 
of  type  bars  in  one  typewriter. 

Here  again  this  appliance  has  been  developed  for  the 
special  benefit  of  the  assembling  department.  As  placed 
on  the  assembling  bench,  it  allows  the  workman  to  pick 

up  one  mechanism  after  another  and  place  it  in  the 
machine  without  having  to  go  to  the  bother  of  fishing 
the  toggle  movement  with  its  connecting  links  from  a  pile 
of  such  parts  thrown  loose  into  a  tray. 

Along  with  the  development  of  boxes  and  trays  of  the 
character  indicated  by  the  illustrations  already  presented 
there  have  been  developed  a  number  of  wheeled  trucks  for 
receiving  the  heavier  parts  and  for  moving  them  as  re- 

quired from  one  department  to  another.  One  such  truck 
is  seen  in  Fig.  6,  as  built  particularly  for  holding  a 
large  number  of  typewriter  frames. 

This  truck  is  built  with  two  sets  of  sloping  shelves 
whose  outer  edges  are  H/^  to  2  in.  higher  than  their 
backs,  so  that  the  frames  when  placed  in  their  respective 
sections  have  a  tendency  always  to  rest  against  the  cen- 

tral portion  of  the  truck  and  never  slide  outward  from 

their  shelves.  This  sloping  arrangement  of  shelves  is  ob- 
tained by  tilting  the  upright  posts  in  the  framework 

.  toward  the  center,  so  that  the  structure  as  a  whole  tapers 
toward  the  top. 

•  There  are  in  all  48  sections  on  each  side  of  the  truck, 
giving  a  total  capacity  for  96  typewriter  frames.  In 
spite  of  this  large  number  the  skeleton  design  of  the 

"structure,  with  light  but  stiff  uprights,  struts  and  shelv- 
ing, provides  a  complete  truck  which  with  its  entire  load 

is  still  light  enough  to  be  moved  readily  to  various  places 
about  the  plant. 

The  last  illustration.  Fig.  7,  shows  two  trucks  for  com- 
plete typewriters  that  are  ready  for  shipment.  One  of 

these  trucks,  in  the  background,  is  shown  with  no  ma- 
chines in  place,  in  order  that  the  proportions  of  uprights 

and  platforms  may  be  more  clearly  seen.  The  one  in 
front  has  eight  typewriters  in  position  and  can  carry  three 
times  that  number  when  the  machines  are  placed  closely 

together.  This  type  of  truck  is  used  extensively  in  as- 

sembly and  inspection  departments  and' forms  a  common 
medium  tor  handling  the  typewriters  between  the  final 

S;  assembly  process  and  the  shipping  department. 

Booli  ©im  Loolls  afid  Details 
of  MsxchiiiiieS'— ! 

By  John  E.  Swekt 

iSYNOPSIS — This  fourth  inxlallment  lakes  up  the, 
design  and  oiling  of  sliding  surfaces  of  planers, 
millers,  simpers,  punch  presses,  lathes  and  engines, 
apphjing  the  principle  of  equal  length  for  equal 
ivear.  In  regard  to  the  slide  rest  of  a  lathe  Pro- 

fessor Sweet  writes,  "One  good  guide  is  l)etter  than 
two  poor  ones,  and  short  ones  in  such  a  case  are 

always  poor."  The  latter  portion  of  the  article  is 
devoted  to  anahjses  of  crank  and  link  motions. 

Sliding  surfaces  and  their  lubrication  do  not  seem  to 
have  received  the  attention  bestowed  upon  journals,  and 
yet  there  is  always  more  or  less  friction  and  proportionate 
waste.  A  true  measure  of  this  is  the  wear.  As  mentioned 

with  journals,  "Wearing  surfaces  that  do  not  tend  to  wear 
out  of  truth  do  not  wear  much"  is  more  evident  when 
investigating  slides  than  journals,  and  a  careful  investiga- 

tion  will  lead   to  a  careful  consideration  of  proportions. 

Iron  planers  seem  to  be  about  the  only  machine  tools 
where  this  question  of  proper  proportion  has  been  seriously 
considered ;  and  after  years  of  use,  observation  of  results 
has  led  to  making  the  wearing  surfaces  of  the  bed  some- 

where near  one  and  a  half  times  the  length  of  the  table. 
A  consideration  of  the  niiture  of  the  effect  of  the  load 

will  show  why  this  is  necessary  and  give  the  keynote  of  the 
whole  subject,  except  that  in  the  case  of  the  planer  the 
speed  and  load  are  about  equal  through  the  travel,  whereas 
in  the  case  of  a  crosshead  of  an  engine  they  are  variable 
with  varying  pressure. 

If  the  bed  and  table  were  of  the  same  length  when  the 
table  was  run  out  either  way,  the  load  per  square  inch  of 
surface  would  increase  more  and  more  on  the  end  of  the 

bed  and  more  and  more  in  the  center  of  the  table,  Fig.  46. 
This  would  tend- to  wear  the  bed  crowning  or  convex  and 
the  underside  of  the  table  concave.  Fig.  47.  As  a  result 
the  longer  the  machine  was  used  the  more  crowning  would 
the  work  done  on  it  be.    So  long  ago  was  this  found  out 
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Hid  ecrrectcd  tliat  planers  are  l)uilt  as  they  are,  seemingly, 

Fig.  48,  witiioiit  tlie  builders  ever  having  a  tliouglit  about 

the  "why,"  or  at  least  not  enough  to  eomprehend  that  the 
whole  thing  is  due  to  gravity. 

As  an  evidence  of  tliis,  machines  are  being  budt  by 

many  buihlers  in  all  countries  where  this  is  not  taken  into 

consideration,  but  followed  because  it  is  the  practice  of 

Fig.  53,  shorter  than  the  wearing  surface  on  tlie  table. 
While  it  is  not  possii)le  lo  get  it  exactly  right,  owing  to 
the  uncertainty  of  knowing  to  what  e.xtent  long  or  short 
work  will  be  done,  it  is  plain  that  it  siiould  be  shorter.. 

A  guess  somewhere  al)out  two-thirds  or  three-quarters  the 
lengtli  of  the  table  will  be  about  right.  As  this  changes 
a  thing  from  dead  wrong  to  practically  right  and  as  it 
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PIGS.   46   TO   53.    VARIOUS  ARRANGEMENTS  OF    I'LANER   BEDS   AND  TABLES 

Figs.    46    to    48 — Wear   of   planer   beds    and    tables.      Fig.    49 — Common   arrangement    of   planer   bed    anc*  table.      Pigs.    50   to 
53 — Arrangements  of  planer  bed  and  table  to  insure  equal  wear 

o:hers — that  is,  with  beds  nearly  one-half  longer  than  the 
table.  Then  in  the  same  machine,  where  the  load  is 
carried  on  Hat  ways  and  the  side  thrust  resisted  by  vertical 
surfaces,  Fig.  49,  these  are  left  in  the  same  proportion, 

which  is  as  wrong  as  wrong  can  be — not  only  because 
gravity  no  longer  plays  a  part,  but  in  the  case  of  a  planer, 
traversing  .or  vertical-spindle  miller  the  side  pressure  is 
at  one  point,  and  that  in  the  center.  So  to  determine  the 
proper  proportion  in  this  case  a  new  consideration  of  the 
subject  comes  up. 

Assume  that  the  two  wearing  surfaces  are  even,  of  equal 
length.  Fig.  50.  Then  the  side  pressure  of  the  cut  will 
tend  to  wear  out  the  middle  of  the  bed  guide  when  doing 
work  at  either  end  of  the  table,  Fig.  51.  When  doing  work 
rt  the  middle,  the  wear  will  be  even ;  but  this  will  have 
10  tendency  to  comijen-iate  for  the  other  wear  except  to 

'•eln  generate  a  true  curve.  This  tendency  should  be  pro- 
vided against  in  precisely  the  same  way  that  the  unequal 

horizontal  wear  was  provided  against — that  is,  by  making, 
line  surface -longer  than  the  other — and  in  the  only  way 
possible,  by  cutting  away  the  wearing  surfaces  of  the  bed. 

costs  less  than  half  the  money  to  make  a  thing  straight 
Ihat  is  only  half  the  length,  it  would  not  seem  iiecesjsary 
to  argue  the  case.  Fig.  53.  It  is  better  to  make  the  side 
g\iides  each  side  of  the  rack  rather  than  outside  the  bed, 
as  will  be  illustrated  later. 

In  the  case  of  a  vertical-spindle  milling  or  traversing 
machine,  the  bed  should  not  exceed  the  table  in  length 
nearly  so  much  as  in  the  case  of  a  planer,  for  the  reason 
that  in  the  planer  it  is  a  common  practice  to  gang  the 
work — that  is,  to  place  a  number  of  small  piece.«  end  to 
end  so  that  it  is  equivalent  to  long  work — whereas  in  the 
case  of  the  vertical-spindle  machine  there  is  no  gain  in 

time  by  so  doing  and  the  machine  is"  worked  a  much 
greater  length  of  time  in  the  middle.  In  the  case  of  hori- 

zontal-spindle millers  of  the  planer  type  another  condition 
i5  met  with.  The  action  of  milling  cutters  is  such  that 
there  is  a  heavy  pressure  down,  so  that  when  doinsr  work  at 
either  end  of  the  table  and  gravity  are  tending  to  wear  the 
ways  of  the  bed  at  the  ends,  the  pre.<.<ure  of  the  cutter  is 
tending  to  wear  it  at  the  center:  so  that  while  a  planer 

may  be  right  wth  its  bed  from  'M  to  30  j'er  rent.  '  niror 
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than  the  table,  in  the  case  of  the  miller  from  10  to  121/2 
]ier  cent,  longer  is  likely  to  be  more  nearly  correct.  In  tlie 
ca.se  of  small  millers  this  pressure  from  the  cutter  may 
exceed  the  weight  of  the  table  so  that  a  correct  proj)ortion 
might  call  for  a  bed  a  little  shorter  than  the  table,  but 
as  usually  miule  they  are  all  wrong.  Twenty-four  years  of 
constant  use  of  one  where  both  the  slide  and  guides  were 

because  the  crosshead  is  traveling  the  faste.st  and  receiving 
the  greatest  pressure  in  the  middle;  in  fact,  there  is  no 
pressure  at  the  ends  except  the  weight  of  the  crosshead  in 
a  horizontal  engine.  In  large  engines  it  is  imj)ractical  tc 
make  the  crossheads  and  guides  of  equal  length,  but  the 
longer  the  wearing  surface  of  the  crosshead,  if  thoroughlv 
oiled,  the  less  it  will  wear;  and  the  longer  the  crosshea.l 

FIGS.    .54    TO    64.    DIFFERENT    FORMS  OF  SLIDES  AND  GUIDES 

Fig.  54 — Punch-press  ram  and  gruides  of  equal  length.  Fig.  55 — Slipper  guide  of  high-si>.  ud  engine.  Fig.  56 — Lathe 
carriage  twice  length  of  head.stocl<.  Fig.  57 — Lathe  rest  guided  in  front.  Fig.  5S — The  h^rtall  slide.  Fig.  RS — Right- 
angle  guides.  Fig.  60 — Wearing  surface  of  shaper  ram.  Fig.  61 — Usual  slide  of  taper  attacliiiit.  Fig.  62 — Better  arrarige- 
ment  of  slide  of  taper  attachment.  Fig.  63 — Slide  subject  to  twisting.  Fig.  64 — Slide  subji  i  i  to  twisting  and  supported  by 
two  bearings 

of  the  same  length  proved  in  that  ca.se  that  with  liberal 
wearing  surface  practically  no  wear  took  place,  as  the 
guides  have  never  been  taken  up  and  the  table  moves  with 
the  same  freedom  from  shake  as  ever. 

At  about  the  same  time  a  punching  machine  was  built 
with  a  slide  with  equal-length  wearing  surfaces,  4x18  in.. 
Fig.  54.  The  machine  is  still  in  use,  having  punched 
millions  of  holes.  No  provision  was  made  for  compensa- 

tion for  wear,  and  none  has  been  needed. 

In  the  case  of  a  crosshead  to  an  engine  there  is  an  addi- 
tioiial  tendency  to  wear  the  guides  away  in  the  middle, 

the  shorter  the  guides  can  be  cut,  and  the  nearer  the  two 
are  alike  the  longer  they  will  remain  straight. 

Designers  keep  extending  the  length  of  the  crossheads 
and  forget  that  it  is  of  equal  importance  to  cut  oif  the 
guides.  Instead  of  following  common  practice,  which 
might  have  been  the  best  years  ago,  this  should  not  be 
done  without  giving  each  case  separate  consideration. 
Methods  of  doing  work,  stronger  framing,  better  methods 
of  lubrication  may  present  valid  reasons  for  changing. 
As  a  general  proposition  wesiring  surfaces  should  be  of 

eijual  length,  but  a  proper  pi'ocess  of  rea.soning  demon- 
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strated  that  in  the  case  of  planers  and  millers  deviations 
from  this  rule  are  necessary. 

In  short-stroke  high-speed  engines  tliis  rule  is  right  and 

can  be  followed  where  the  s])lashing  of  oil  can  be  con- 
trolled. In  the  case  of  high-speed  engines  where  a  slipper 

guide  is  used,  Fig.  55,  a  considerable  weight  is  below  the 

center  of  the  crosshead  pin ;  the  momentum  tends  to  rotate 

the  crosshead  around  the  crosshead  i)in,  and  this  throws 

all  the  wear  at  the  end  of  the  stroke  on  the  back  half 

the  width  of  the  center  cross-slide,  Fig.  .06,  or  probably 
rbout  twice  the  usual  length.  Then,  if  the  ways  were  cut 
off  so  as  to  come  only  to  the  headstock  and  an  equal 
ii mount  short  of  the  other  end  of  the  bed,  the  lathe  would 

be  a  great  deal  ijetter  for  so  doing,  provided  the  slide 
casting  was  sufficiently  rigid.  The  almost  universal  prac- 

tice in  guiding  a  slide  rest,  whether  on  vees  or  on  flat  ways, 
is  anything  but  right.  The  same  holds  good  in  numerous 
examples.  As  a  plain  proposition  the  guiding  elements 
should  be  as  nearly  in  line  with  the  ai>plication  of  power 

and  the  work-cutting  tool  as  possihle.  or  the  power  applied 
between  the  two.  The  slide  rest  is  driven,  and  the  bulk  of 
the  work  is  in  front  of  the  lathe  centers.  The  rest  should 

be  ̂ ipiided  in  front.  Fig.  57.  In  the  case  of  a  V-guide 
there  is  no  more  fitting  to  be  done  to  fit  one  long  surface 
on  the  rest  than  two  short  ones.  In  the  case  of  flat  ways 

John  Lang  &  Son.s,  of  Johnstone,  Scotland,  have  devised 
a  plan  whereby  they  get  the  guide  in  front,  as  it  should  be. 

As  another  plain  proposition,  one  good  guide  is  better 
than  two  poor  ones,  and  short  ones  in  such  a  case  are 
always  poor.    The  slide  rest  is  simply  used  as  a  familiar 

FIGS.  65  TO  78.    VARIOUS  CRANK   AND  OILING   MECHANISMS 

Figs.  65  to  67— on  holes  for  sUdes.  Fig.  68 — Oiling  arrangement  for  piaaer  table.  Fig.  69 — Unsuccessful  oiling 
arrangement  for  crosshead.  Fig.  70 — Ratchet  teeth  on  lower  surface  of  crosshead  guide.  Fig.  71 — Oil  well  for  part  having 
circular  motion.  Figs.  72  to  77 — Crank  motions  and  tlieir  curves.  Fig.  78 — Quick-return  motion  for  machine  treadle 
and  its  curve 

of  the  crosshead.  In  starting  back,  the  inertia  that  has 
to  be  overcome  by  the  piston  rod  will  throw  the  wear  in 
the  same  place;  at  the  other  end  oC  the  stroke  the  same 
action  takes  place,  and  where  there  is  any  elasticity  in  the 
piston  rod  all  the  work  and  metal  put  upon  the  guide 
beyond  the  length  of  the  stroke  arc  wasted,  only  if  the 
crosshead  runs  over  a  pocket  of  oil  it  s|ilashes  worse  than 

when  it  simply  i-ims  over  a  small  distance  at  the  end  of 
the  stroke. 

Observation  will  show  probably  that  the  bulk  of  all  slid- 
ing surfaces  consist  of  a  long  guide  and  a  comparatively 

short  sliding  piece.  No  doubt  this  is  largely  due  simply 
to  foUowiiirr  precedent  and  generally  without  a  thought 
as  to  whctln  r  it  is  in  any  way  justified  by  reason.  If  all 
were  governed  l)y  reason  and  if  all  were  as  nearly  correct 
as  the  uncertainties  of  use,  space  and  conditions  would 
permit,  the  majority  would  be  of  equal  length. 

There  are  certain  places  where  the  slide  cannot  be  as 
long  as  the  guide,  such  as  the  slide  re.st  of  a  lathe  or  the 
crosshead  ota  12-ft.  stroke  engine;  but  the  slide  rest  can 
usually  be  twice  the  whole  length  of  the  headstock  and 

example.    Whether  a  fiat  way,  a  vee  or  a  dovetail  is  the 
best  depends  upon  the  conditions. 

In  the  case  of  a  .small  lathe  the  vee,  however  much  worn. 

does  not  permit  shake — a  merit  that  cannot  be  claimed  for 
the  flat  and  square-edge  guide.  On  the  other  hand,  the 
flat  guide  has  more  wearing  surface  and  runs  more  easily ; 
1  ut  if  the  vees  were  as  long  and  large  as  they  ought  to  be, 
there  would  not  be  much  deference.  Dovetail  slides  are 

sometimes  preferable  to  square  ledges,  because  when  the 
strain  is  in  one  general  direction,  Fig.  58,  the  slide  wilt 
be  rigid,  however  much  worn ;  the  bevel  edges  prevent 
shake,  but  wear  faster,  and  a  little  wear  gives  a  good  deal 
of  looseness.  When  the  guide  must  be  free  from  shake 
in  all  directions,  the  right-angle  guides.  Fig.  59,  with 
double  gibs  are  best.  Where  the  tendency  is  to  wear  away 
unequally,  as  is  the  case  in  a  sbapcr  ram.  Fig.  60,  the  only 
remedy  is  to  have  surface  enough  where  the  ̂ iressure  is 
gi-eatest,  and  little  enough  where  it  is  light.  Wearing 
surfaces,  like  foundations,  should  be  in  proportion  to  their 
load,  where  it  is  desirable  to  keep  them  true,  as  is  of  course 
always  the  case. 
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Most  of  our  modern  designers  realize  the  importance  of 

liberal  wearing  surface  where  it  is  needed,  but  very  few 
have  the  courage  to  cut  it  away  where  it  does  more  harm 
than  good. 

The  slide  of  a  taper  attachment — of  all  things — should 
be  free  from  shake,  and  it  is  easy  to  make  it  so  when  it  is 
new.  In  service,  except  on  rare  occasions,  they  are  used 

for  only  a  very  few  inches  of  their  length  and  are  made 

with  a  sliding  block  not  one-fourth  the  length  of  the  guide. 

FIG     7!i.     CURVE    FOR    FOOT-LATHE    PEDAL    MOTION 

anil  are  left  with  their  ends  even,  the  wearing  surfaces  are 
jierfectly  protected  from  dirt  and  injury. 

Slides  subject  to  twisting  as  well  as  to  side  strain  are 
not  uncommon  and  are  often  treated  in  a  very  indifferent 

manner.  A  most  common  example  is  that  of  the  valve-rod 
.slide  of  steam  engines,  Fig.  63.  The  offset  in  the  line  of 

motion  puts  on  a  side  strain,  and  the  angularity  of  the 
eccentric  rod  a  twisting  one.  The  side  strain  can  best 

be  resisted  by  two  bearings  as  far  apart  as  possible  and 

M-ith  equal-length  bearing  surfaces,  Fig.  (J4;  and  the  twist- 
ing strain  better  by  a  wide,  thin  slide  than  a  square  one. 

The  twisting  strain  can  be  largely  neutralized  by  connect- 
ing the  eccentric  rod  at  an  angle,  putting  the  end  pressure 

on  the  eccentric  and  wristpin  in  the  slide. 
The  proper  lubrication  of  sliding  surfaces  is  too  often 

left  a  matter  of  chance.  The  designer  plans  everything 
else  and  then  lots  the  workman  .scheme  the  oil  holes  him- 

self,   lie  always  puts  them  in  too  small,  and  then  to  make 

FICJ.S.  so  TO  88.    MOTIONS  A Nn  CURVE.S  OF  TOr.GLE-JOINT    AND  CRANK  MECHANISMS 

Figs.  80  to  84 — Toggle-joint  motions  anil  their  curves.     Fig^s.    i'.i   to   S7 — Mollified   cranl<   iiiotinns  and   curves. 
Fiy.   S8 — Engine-valve  gear 

or  for,  say,  a  26-in.  guide  a  6-in.  slide  (see  Fig.  61 ).  This 
would  permit  turning  a  taper  30  in.  long  if  one  should 
ever  want  to  do  that.  Even  then  the  guitlc  is  sure  to  wear 
in  the  middle  and  leave  the  slide  slack;  or  if  set  up,  fail 

to  go  at  the  ends.  In  this  construction  there  is  33  in.  of 
surface  to  fit,  and  tliere  is  never  but  6  in.  of  bearing 

surface.  If  the  two  ])icees  were  each  16  in.,  Fig.  63,  or 
one  18  in.  and  the  other  14  in.,  then  there  would  be  only 

the  32  in.  to  fit,  the  bearing  would  vary  from  16  in.  to 
14  in.,  where  mostly  used,  to  the  same  6  in.  when  run  the 
extreme  20  in.,  which  would  seldom  if  ever  come.  The 

wear  would  be  insignificant,  and  when  taken  up  would 
work  equally  freely  throughout.  A  further  advantage  of 
no  mean  ini|)ortance  is  this:  When  the  two  are  of  a  length 

them  convenient  countersink^  them  to  hold  dirt,  Fig.  6S. 
A  projection  is  better  than  .i  (oiintersink,  and  this  is  easily 
made  by  drilling  the  hole  large  enough  and  inserting  a 
short  piece  of  tubing.  Fig.  06. 

When  the  travel  of  a  slide  is  less  than  its  length,  the 

large  hole  will  hold  quite  a  little  oil,  which  is  desirable 
when  oiling  from  a  squirt  can.  Oiling  the  slide  re.st  of 

lathes,  a  place  where  builders  seldom  make  provision  for 

oiling,  is  a  consjiicuous  examjile  of — not  to  say  half  doing 
a  job,  but  not  doing  it  at  all.  Oil  pockets  that  would 
introduce  the  oil  near  the  middle  and  compel  it  to  work 
out  at  the  ends,  Fig.  67,  would  save  oil,  wash  out  the  grit 

betrter  and  insure  better  lubrication  than  any  amount  of 
care  in  trying  to  coax  oil  in  at  the  ends. 
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Modern  planers  with  the  oiling  wheels  buried  in  oil 
pockets  are  more  like  it,  but  they  should  have  oil  pipes 
leading  from  the  end  pockets  back  to  the  middle  ones.  Fig. 
68,  as  the  oil  has  a  tendency  to  work  out  and  overflow  the 
end  pockets. 

Oiling  the  crossheads  of  high-speed  engines  presents 
8ome  difficulties,  as  the  action  is  one  tending  all  the  while 
to  scrape  off  the  oil  rather  than  to  gather  it  in.  Rounding 
up  the  ends  so  as  to  run  over  tlie  oil  means  to  run  over  any 
dirt  that  may  collect  on  the  guides.  An  attempt  to  oil 
by  carrying  the  oil  down  below  the  wearing  surface  along 
a  canal  and  then  up  underneath  produced  an  unlooked-for 
result  in  a  long  crosshead.  Fig.  G9.  No  oil,  of  course, 
would  reach  the  surface  until  the  outer  chamber  was  filled 

up  as  high  as  the  wearing  surface;  and  after  it  had 
reached  that  point,  the  crosshead  acted  as  a  pump  and 
would  then  at  once  pump  out  most  of  the  oil  into  the 
chamber  and  tlie  canal. 

A  method  whereby  the  lower  guide  is  made  short  and 
the  splashing  of  the  oil  pretty  effectually  prevented  is  one 
where  the  surface  at  the  ends  is  slightly  lower  than  the 
moving  surface  and  crosscut  in  the  form  of  ratchet  teeth; 
Fig.  70. 

Where  an  oil  pocket  is  made  in  a  connecting-rod  or 
eccentric  strap,  the  circular  path  through  which  it  travels 
tends  to  throw  the  oil  out.  If  an  oil-tight  cap  is  forced 
into  the  top  and  a  small  tube  extended  down  a  little  below 
the  center,  Fig.  71,  the  oil  cannot  be  thrown  out  by  the 
circular  motion. 

A  true  crank  motion — that  is,  a  crank  working  in  a 
slotted  crosshead,  Fig.  72,  or  Scotch  yoke,  as  it  is  called — 
produces  what,  if  drawn  out  in  the  form  of  a  diagram, 
would  be  a  true  sinuous  luie  with  both  the  upper  and  lower 

curves  alike.  Fig.  73 ;  but  if  the  motion  'is  communicated 
through  a  connecting-rod.  Fig.  74,  it  is  modified  to  a 
greater  or  less  degree,  dependent  upon  the  length  of  the 
connecting-rod  and  the  angle  of  the  guide.  If  the  slide  is, 
as  usual,  moving  directly  back  and  forth  toward  the  shaft, 
then  the  sinuous  curve  will  be  contracted  at  one — say  the 
lower — part  of  the  curve.  Fig.  7-5,  and  to  a  similar  amount 
expanded  on  the  upper  part. 

The  lines  each  side  of  the  dead-center  line  will  be  alike 
in  curvature.  But  if  the  slide  travels  at  an  angle,  Fig.  70, 
then  the  right  and  left  sides  of  the  curves.  Fig.  77,  will  be 
unequal.  Any  number  of  variations  of  the.se  curves  can 
be  made  by  changing  the  length  of  the  rod  or  the  angle  of 
the  slide.  As  many  different  curves  as  can  be  made,  so 
many  different  motions  of  this  character  can  be  produced 

— some  of  them  useful.  Not  only  a  quick  return,  but  a 
quick  reversal  at  one  end  and  a  slow  one  at  the  other  can 
be  obtained.  Utilizing  this  feature  makes  one  of  the  best 
possible  treadle  motions  for  a  foot  lathe,  Fig.  78. 
Arranged  as  shown  by  the  diagram.  Fig.  79,  there  is  not 
only  a  quick  return,  the  pedal  making  the  up  journey  in 
less  than  a  half  revolution  and  the  down  taking  more  than 
a  half,  but  what  adds  more  to  its  value  (and  that  cannot 
be  accomplished  in  any  other  or  cheaper  way),  the  change 
from  up  t"  down  is  the  quick  change  when  the  leg  is  in 
a  position  to  net  quickly,  and  a  slow  reversal  from  the 
down  to  the  up  where  a  quick  change  would  be  tiresome. 
In  this  example  the  rocker  arm  takes  the  place  of  a  slide 
acting  at  an  angle.  Almost  any  conceivable  motion  can  be 
obtained  from  a  crank  or  eccentric  in  connection  with 
links  and  levers. 

In  connection  with  a  toggle  joint.  Fig.  80,  two  complete 
reciprocating  motions  arc  obtained  for  each  revolution. 

It  will  be  seen  that  the  motion  is  a  peculiar  one,  Fig.  81. 
The  reversals  are  very  quick,  and  for  about  five-sevenths 
of  the  travel  the  motion   is  nearly  uniform. 

By  so  locating  the  toggle  in  relation  to  the  length  of  the 
connecting-rod  that  it  moves  farther  past  the  center  one 
side  than  the  other,  a  slight  recoil  only  is  given  at  one 
point  and  then  a  complete  return,  Fig.  88. 

The  use  of  the  toggle  in  connection  with  the  crank  for 
producing  two  motions  has  been  used  to  save  a  pair  of 
gears.    By  a  modification  of  the  attachment  of  the  toggle 

FIGS.    8S    TO    92.     ROCKER    ARMS    AND    LEVERS 

Fig.  89 — Weighted  lever.  Fig.  90 — Tendency  of  connecting- 
rod  to  rotate  crankshaft.  Fig.  91 — Rocker  arm  that  gives 
twisting  motion.      Fig.   92 — Rocker  arm  with  spread  bearings 

to  the  connecting-rod,  J'ig.  8.3,  another  diagram  is  made. 
The  slide  moves  forward  and  then  recoils,  Fig.  84,  then 
goes  forward  the  second  time,  but  farther  than  tiie  first 
time  for  receding. 

A  still  more  marked  deviation  from  the  simple  crank 
motion  is  in  the  valve  motion  of  an  engine.  Fig.  85,  where 
the  result  is  exactly  that  of  a  cam  motion.  Fig.  86.  While 
the  eccentric  or  crank  moves  continuously,  the  valve  is 
quickly  opened  and  clo.<ed  and  quietly  brouglit  to  rest, 
then  remains  without  motion  while  the  engine  completes 
the  remainder  of  its  revolution. 

By  using  n  shifting  eccentric  in  the  ])lace  of  the  crank, 
the  action  is  as  perfect  in  every  feature  as  the  drop  motion 
of  the  Corliss  machine.  Shifting  the  eccentric  in  the 
proper  direction  gives  a  constant  lead  or  a  variable  lead, 
!!s  may  be  required,  and  controls  the  cutoff  as  perfectly  as 
anv  shaft-governed  engine.  .\!1  the  foregoing  diagrams 
are  produced  by  a  single  revolution  of  the  crank,  and  the 
whole  length  of  diagram  is  used  for  one  revolution.  The 
diagram  illustrates  the  motion.  While  this  motion  is 
like  a  cam  motion  in  its  best  form,  it  is  better,  because  it 

is  quiet  and  all  the  journals  liave  liberal  wearing  surfaces, 
whereas  with  the  closed  cam,  wear  soon  permits  lost 
motion  and  a  noise.  Another  form  of  vising  the  crank 

motion  and  angular  lever  for  valve  motion  is  when  a  con- 
stant lead  is  obtained  from  the  use  of  a  shifting  eccentric. 

Fig.  87.  When  the  crank  of  the  engine  is  placed  on  citlier 
dead  center,  the  eccentric  can  be  moved  from  its  greatest 
travel  to  its  least  and  back  without  giving  motion  to  the 

valve.  Variable  motions  may  be  obtained  by  the  combina- 
tion of  cranks  or  eccentrics. 

By  gearing  an  engine  with  an  eccentric  to  a  second 
shaft.  Fig.  88.  revolving  three  times  a<  fast,  carrying  a 
crank  and  connecting  the  rods  from  the  eccentric  and 
crank  to  a  link,  and  from  the  middle  of  the  link  attaching 
the  valve-rod  slide,  with  the  proper  adju.stment  a  motion 
that  will  give  a  short  cutoff  and  prolonged  exhaust  is 
obtained.  This  provides  for  almost  any  sort  of  desirable 
steam  distribution.  The  port  oiiening  and  closing  is  rapid. 
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The  objection  to  it  is  tiio  rapid  rotary  motion  of  the 
cranivshaft. 

By  tlie  combination  oC  two  crantis  running  at  varying 

speeds,  or  one  shaft  throngli  the  center  of  another  at  vary- 
ing speeds,  the  inner  one  carrying  a  crank,  an  oval  turning 

lathe  or  a  lathe  for  relieving  taps  and  cutters  can  be  made 

to  work  more  quietly  and  as  perfectly  as  cam  motions. 
At  times  when  lever  arms  work  at  an  angle,  as  in  the 

above  case,  it  is  not  a  simple  proposition  readily  to  figure 

lar  section.  Or  a  double  arm  or  forked  arm,  so  as  to  take 
both  ends  of  the  ))iii  witli  the  line  of  strain  central,  is 
better.  Under  certain  conditions  it  is  advisable  to  have 

the  pin  fast  in  the  link  and  two  bearings  in  the  rocker  arm. 
This,  too,  is  the  correct  way  to  arrange  the  journals  of 

sheaves,  Fig.  93,  tightening  pulleys  and  the  like.  Where 
the  sheave,  such  as  used  in  overhead  pulleys,  is  simply 

a  loose  iit  running  on  a  fixed  j)in,  the  hole  soon  wears  bell 
muzzle  on  each  side  and  allows  the  sheave  to  wabble. 

PIGS.  93  TQ  96.    MECHANICAL  ARRANGEMENTS  FOR  SHEAVES,  CRANKS  AND  CAMS 

Fig.  93 — Good  arrangement  for  journals  of  sheaves.     Fig.  94 — Variable  motion  not  obtainable  from  crank. 
motion.     Fig.   96 — Development  of  cam  path Fig.   95 — A  cam 

the  rate  of  motion,  power  required  or  work  done  at  any 
particular  point,  but  this  can  readily  be  determined 

graphically.  A  weight  may  be  sustained  at  the  end  of  a 
lover  set  at  an  angle.  Fig.  89.  Its  tendency  to  rotate  it 
around  its  center  is  the  same  as  if  attached  to  a  horizontal 

lever  of  the  length  of  the  horizontal  line  from  the  center 

of  the  shaft  to  the  sustaining  line,  but  this  is  modified  in 

the  case  of  a  connecting-rod  and  crank.  Assume  the 
example  to  be  a  horizontal  engine.  Fig.  90.  The  tendency 

the  connecting-rod  has  to  rotate  the  shaft  is  measured  the 
same  as  if  the  rod  extended  to  a  crank  the  length  of  the 

vertical  line  directly  above  the  shaft  A,  or  on  the  return 
stroke  the  same  as  if  it  was  working  on  a  crank  only  of  the 
length  from  the  center  of  the  shaft  to  the  center  line  of 
the  rod  B. 

Often,  rocker  arms  are  used  so  as  to  put  a  twisting 
strain  on  the  Journal,  Fig.  91,  causing  an  unnecessary 
wear,  lost  motion  and  objectionable  action.  A  case  of  this 

kind  is  where  the  driven  and  driving  arms  are  on  the  same 

side  of  the  rockshaft.  Where  this  arrangement  is  impera- 
tive, as  is  the  case  in  one-half  the  valve  motion  of  a  duplex 

pump,  the  only  remedy  is  to  give  two  bearings  to  the  rock- 
shaft,  Fig.  92,  and  to  set  them  as  far  apart  as  possible. 

When  possible  to  put  the  arms  on  opposite  sides  of  the 
.shaft,  a  single  bearing  for  the  rockshaft  will  do,  provided 
a  line  drawn  through  the  center  of  the  two  wristpins  in 
the  rocker  arm  falls  through  the  center  of  the  rockshaft 

journal. 
Where  considerable  work  comes  on  rocker  arms  with  the 

wristpins  in  the  sides,  a  twisting  strain  comes  on  the  arms, 

and  a  good  form  for  the  arm  would  be  a  hollow  rectangu- 

Besides,  they  are  difficult  to  oil  except  from  the  inside  of 
the  shaft  out,  and  this  method  receives  too  much  neglect 
in  such  places  to  depend  upon  that  system ;  moreover,  the 

system  of  two  bearings  is  correct. 
Where  reciprocating  motions  are  required  so  variably 

as  not  to  be  obtainable  from  a  crank  or  eccentric.  Fig.  94, 

the  form  of  the  surface  of  the  cam  where  it  works  upon 
the  roller  is  never  in  accord  with  the  motion  required,  but 

modified  so  as  to  give  the  proper  motion  to  the  center  of 
the  roller.  Fig.  95.  The  method  of  develo])iiig  the  form  is 
shown  by  this  illustration,  Fig.  96,  and  this  whether  the 
cam  is  on  the  face  or  edge  of  a  disk  or  the  surface  of  a 

cylinder. 
An  open  cam — that  is,  where  the  roller  follows  the  cam 

surface  to  move  the  roller  in  one  direction  and  gravity 

serves  to  bring  it  back — will  do  for  slow  motion,  but  not 
for  fast,  as  gravity  may  not  act  rapidly  enough.  Often  a 

spring  will  not  do  so;  hence  a  closed  cam  must  be  u.sed. 

The  objection  is  that  the  toII'T  has  to  reverse  its  direction 
twice  every  revolution.  Sometimes  a  shuttle  is  used  in 
the  place  of  a  roller,  but  in  this  case  the  cam  must  be  laid 
out  the  same  as  for  a  roller. 

Chnngre  In  Mexlcnn  Taxes  on  Metalo — Mexico  has  suspended 
the  export  tax  on  metals  from  Dec.  10,  1916,  until  Dec.  31 
1917;  but  has  assessed  the  following  internal  taxes:  Gold  and 
silver  bullion,  5  per  cent,  of  assay  value;  gold  and  silver  ores. 
7  per  cent.;  copper  bullion.  5  per  cent.;  copper  ore,  6  per  cent  : 
and  other  metals,  3  per  cent.  The  determination  of  values 
for  revenue  purposes  by  the  Treasury  Department  is  on  th" 
basis  of  New  Yorlt  prices:  Silver  and  copper,  market  price 
without  deduction;  zinc  on  7.5  per  cent,  assay  result  and  value 
calculated  on  New  York  price  after  deducting  costs  of  treat- 

ment and  freight  charges;  other  metals  at  export  prices. 
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Mow  To  PlsiiTBe  a  Tsaper  Cailb 

CotfipeiEtlls^ 
By  William  P.  Winters 

In  the  illustration  is  .shown  a  slide  that  is  fitted  with  a 

tapered  gib  of  14  in.  taper  per  foot;  the  slide,  as  an  ex- 

ample, is  shown  to  be  12  in.  long.  In  planing  this  slide 

the  first  thing  the  planer  hand  will  do  is  to  get  a  taper  gib 

and  use  that  in  setting  over  the  slide  when  planing  the 

dovetail  on  the  taper  gib  side.  It  is  natural  for  him  to  do 

this,  as  he  believes  the  taper  of  the  gib  to  be  14  in.  per 

ft.,  and  the  drawing  specifies  a  taper  14  in.  per  ft.  I  have 

shown  the  proper  distance  to  set  over  a  slide  12  in.  in 

length  for  a  taper  of  14  in.  per  ft.  and  with  the  dovetail 

angle  at  30  deg.  It  will  readily  be  seen  that  when  the 

gib  is  put  into  the  slide  the  taper  per  foot  becomes  changed 
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OH  account  of  the  angle  of  the  dovetail  and,  as  in  this  case, 

the  proper  taper  for  planing  is  0.382  in.  per  ft.  I  have 
shown  the  e.xample  clearly  and  further  e.xplanation  is  not 

necessary.  For  figuring  out  the  set-over  the  following 
method  can  be  used,  no  matter  what  the  taper  per  foot 
and  angle  of  the  dovetail.  Divide  the  taper  per  foot  of 
the  gib  by  the  cosine  of  the  dovetail  angle,  and  that  will 

give  you  the  proper  taper  for  planing  the  slide.  When 
you  have  found  this  taper,  make  as  many  gibs  as  you 
need  with  thfs  sjiciial  taper  and  use  these  for  setting  over 
tlie  slides.  If  you  do  this,  the  trouble  of  fitting  the  taper 
gibs  will  be  all  over  for  the  vise  hand.  It  is  not  necessary 
for  me  to  mention  the  amount  of  time  saved,  as  there  is 

nothing  tiiat  gives  more  trouble  than  fitting  a  taper  gib 
when  the  taper  of  the  work  is  not  the  same. 

Etlhiical  BiasaiHiess  PirlEiicaples 

I  The  following  "business  creed"  was  drawn  up  by  Prof. 
Vladimir  Karapetoff,  of  the  Electrical  Engineering 

Department,  Sibley  College,  who  dedicated  it  to  the 
Junior    Enarincers  of  the   New   England   Westinghouse 

Co.,    when    be    left    the    employ    of    the    company    this 

September. — Editor.  | 
Accuracy — We  believe  in  accuracy  in  all  our  acts,  state- 

ments, reasoning,  workmanship,  appointments,  promises, 

drawings;  in  fact,  in  everything  that  is  associated  with 
our  name. 

Veracity — We  believe  in  veracity  toward  our  associates, 
superiors,  subordinates,  clients,  competitors,  beggars, 
benefactors,  members  of  our  family,  and  especially  toward 
our  own  conscience  when  it  is  accusing  us. 

Fulfilling  a  Promise — We  believe  that  fulfilling  one's 
promises  in  spite  of  all  obstacles  and  against  one's  own 

advantage  is  the  greatest  single '  asset  and  virtue  in business. 

Initiative — We  believe  in  initiative,  which  in  the  busi- 
ness world  usually  means  helping  everyone  around  you 

without  being  told  to  do  so  and  without  being  obnoxious. 

Keeping  Superiors  Po.s1;ed — We  believe  in  keeping  our 
superiors  po.sted  on  what  We  are  doing  so  as  to  simplify 

their  supervision  over  us.  Having  finished  a  task  we 

report  at  once,  or  if  the  job  could  not  be  done  we  notify 
the  head  man  without  delay.  We  train  our  boss  so  that 
when  he  does  not  hear  from  us  he  knows  that  everything 
is  ().  K. 

Surjirises  Should  Not  Be  Sprung — We  believe  that  no 
surprises  should  be  sprung  on  our  business  associates  in 
the  form  of  an  unexpected  official  act  or  letter.  It  is 
both  wise  and  honorable  to  discuss  a  matter  with  a  [lerson 

informally  and  to  find  his  attitude  toward  it  before  taking 
a  decisive  step. 

Harmonizing  Views — We  believe  in  harmonizing  views 

whenever  ])ossible  and  in  foregoing  a  distinct  name  for 
the  sake  of  friendship  with  those  to  whom  this  name  may 
be  offensive. 

Cooperation — We  believe  that  a  lasting  monument  is 

usually  a  result  of  wise  and  unselfish  cooperation  wherein 
everyone  works  on  the  part  he  is  best  suited  for  and 
is  so  busy  and  interested  in  the  work  that  he  forgets 
to  hew  his  name  on  the  .stone. 

System,  Order  and  Self-Discipline — We  believe  in  sys- 
tem, order  and  self-discipline  for  the  sake  of  those  with 

whom  we  are  associated.  This  is  but  a  specific  case  of 
the  Golden  Rule  and  it  works  fine.  We  do  not  tax  our 

memory  beyond  reason  because  an  omission  or  a  mis- 
statement may  hurt  a  friend  of  ours. 

Being  Openminded — We  believe  in  being  openminded 
because  we  remember  many  a  case  when  we  were  glad 
that  things  did  not  turn  out  our  way  and  sorry  when 

they  happened  the  way  we  wanted  them  to. 

Giving  Full  Credit  to  Others — We  believe  in  giving  full 
credit  to  others  because  real  worth  cannot  be  hidden  very 

long,  and  a  professional  thief  is  not  a  very  far-sighted individual. 

Persuasion  IJather  Thau  Command — We  Ijelieve  in 

persuasion  rather  than  conunand  for  the  same  reason  for 

which  we  prefer  an  electrically  started  automobile. 
Incidentally,  the  most  efficient  organizations  arc  those  in 
which  the  men  uiulerstand  what  they  are-  doing  and 
believe  in  the  method  of  procedure. 

Mobilizing  Resources — We  believe  in  mobilizing  the 
resources  of  our  organization  when  an  important  problem 
arises.  We  see  to  it  that  those  whose  skill  or  knowledge 

exceeds  ours  are  drawn  into  the  disiussion  and  not 

kept  out  for  a  selfish  reason.— r/ie  Sibley  Journal  of Enijincring. 
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Opeipsxt^ioiras  ©la  thx®  SSeeve—I 

SYNOPSIS — In  this  article  is  begun  the  descrip- 
tion of  manufacturing  operations  on  the  sleeve,  giv- 
ing full  data  concerning  operations,  speeds,  feeds, 

etc.    Jigs,  tools,  fixtures  and  gages  are  shown. 

850  deg.  C.  (1,562  deg.  F.)  and  left  over  night  to  tool.  Aop  \ •- 
atus  and  Equipment  Used — Cast-iron  pots;  Brown  &  Sharpe 
annealing  furnaces. 

OPERATION    B-1.      PICKMNG 
Number    of    Operators — One.       Description    of    Operation — 

Sleeves  are  placed  in  wire  baskets  and  then  in  wooden   tanks 
holding    the    pickling    solution,    in    which    the    sleeves   are   left 
about  10  min.;  only  one  pickling;  pickling  solution  is  9  parts 

_  i         10  Threads  per  inch      ̂  "X'X  T    Cut  5  Threads  u 

Thread  Stops  ; 

Sec-|-ion    B'B 

rorged  steel.  Case  Harden 
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OPERATION   A.      FORGING    FROM    BAR 

Transformation — Fig.     750.        Number     of     Operators — One. 
Description  of  Operation — Forging  sleeve  from  bar;  size  of  bar, 
0.80   in.    square.      Apparatus   and    Equipment   Used — Billings    & 
Spencer  400-lb.  drop  hammer.     I'roduction — 120  per  hr. 

OPERATION    B.      ANNEALING 
Number    of    Operators — One.       Description     of    Operation  — 

Packed   in   cast-iron   pots   with   powdered   charcoal;    heated   to 

water  to  1  part  sulphuric  acid.  Apparatus  and  Equipment 
Used — Wire  basket,  wooden  pickling  tanks,  hoisting-pulley blocks. 

OPERATION  C.     TRIMMING  (COLD) 

Machine  Used — Bliss  back-geared  press.  Number  of  Oper- 
ators per  Machine — One.  Punches  and  Punch  Holders — Punch 

held  by  square  shank.  Dies  and  Die  Holders — Held  in  shoe  by 
setscrew.  Average  Life  of  Punches — 15.000  pieces  at  one 
grinding.     Oies — Same.     I'roduction — 500  per  hr. 
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fH'KKA'rro.N'  5.      MULLING   BOTTOM   LENtJTH WKSB 
TransliiTiiuitioM  —  FiK.  763.  Machine  Used — Pratt  &  Whitney 

No.  t  Lincoln  miller.  NuntlKT  of  (Operators  per  Machine — <.)ne. 
Woik-HoldinK  Devices — On  stiul  at  .\  and  mandrel  IJ;  clampi  d 
on  ends  by  cam  C,  FiK.  764;  dctail.s  in  FiK.  7'i5.  Tool-HoldinK 
Devices — .Standard  arbor.  Cutlinn  Tools — Form  cutters.  Fit. 
7(;6.  Number  of  Cuts — One.  Cut  Oata — SO  r.p.m.;  %-in.  feed. 
Coolant — I'ompound,  two  14 -in.  streams.  Average  Life  of  Tool 
Between  Grinding's — 2,000  pieces.     Gages — Fig.  767;  A,  position 
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OPERATION    2.     DRILLING    LARGE    HOLE 

Transformation — FiK.  7,-.r>.    Machine  Used — Pratt  &  Whitney horizontal    drilling:   machine,    similar    to    Fig.    582.      Number    of 
Operator.s    per   Machine — One.      Work-Holding    l)cvice.s — Work 
held    on    pin.s,    clamped    to    revolving    fixture,    Fig.    757.      Tool- 
Holding    UeviccH — Drill    held    in    collet    bv    .setscrew.      Cutting 
Tools — Barrel    t,\i.e   of  drill.    Fig.    758.      Number   of   Cut.s — One. 
Cut  Data — 1,200  r.p.m.;    i"„-in.  feed.     Coolant — Cutting  oil,  'A-in. 
stream.      Average   Life  of  Tool   Between   Grindings — 25   pieces. 
-Gages — Fig.  759,  diameter  of  hole.     Production — 40  per  hr. 

OPERATION  3.      REAMING  LARGE  HOLE 
Transformation — Same  as  Fig.  756.    Machine  Used^Drilling 

machine  made  at  shop.s.     Number  of  Operators  per  Machine — 
One.      Work-Holding   Devices^Work    held   bv   hand    in    special 
holder,     Fig.     760.       Tool -Holding     Devices — Reamers    held     in 
collet   by   setscrew.      Cutting   Tools — Scrape   reamer.    Pig.    761. 
Number  of  Cuts — One.  Gages — Fig.  762.  Production — 40  per  hr. 

of  under  side  with  relation  to  bore;  B,  radius  of  bottom.  I  ro- 
duction — SO  per  hr.  Note — Work-holding  points,  hole  and under  side. 

OPERATION  6.     MILLING  RIGHT  AND  LEFT  SIDES 
OF  LUGS 

Transformation — Fig.  76S.  Machine  Used — Pratt  &  Whitney 
No.  2  Lincoln  miller.  Number  of  Operators  per  Machine — One. 
Work-Holding  Devices — On  stud  and  mandrel  clamped  to  end, 
Fig.  769;  Fig.  770  shows  details  of  fixed  stud  A,  movable  man- 

drel H  and  cams  C.  Tool-Holding  Devices — Standard  arbor. 
Cutting  Tools — Two  form  enters.  Fig.  771.  Number  of  Cuts- 
One.  Cut  Data — SO  rp.m.:  %-in.  feed.  Coolant — Compound, 
two  14 -in.  streams.  Average  Life  of  Tool  Between  Grindings — 
2,000  pieces.  Gages — Fig.  772,  radius  of  right  and  left  luss- 
Production — 80  per  hr.  Note — Work-holding  points,  hole  and under  side. 
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iiiado  of  Class  D  sioel,  0.80  in.  Kquarc  in  the  rouKli,  and  in  tlie  back  I'lid  of  tlic  bolt;  but  jiKftead  of  being  screwed 
drop  forged  in  tiio  usual  manner.  Full  details  of  the  firmly  to  the  bolt,  as  is  the  case  with  the  receiver  and  the 
sleeve  are  shown  in  Fig.  749.    The  material  is  treated  in     barrel,  the  bolt  has  a  DO-deg.  movement  iu  the  sleeve  be- 
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OPERATION  5" 

Fie.767-B 

io.50^    U   im"-*] 
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Z4  Teeth,  Leff  Hand 
Fie.771 

FI6.772 

OPERATION  6 

(be  same  way  as  all  other  steel  of  the  same  class  and  is  tween  its  loading  and  its  firing  position.  Tlie  working 
casehardencd  in  much  tlie  same  way  as  the  receiver  al-  points  are  the  hole  and  under  side  of  the  right-hand  lug. 
ready  described.  The  sleeve  is  threaded  to  fit  the  tapped  hole     These  are  also  used  in  gaging  the  various  operations. 
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The  main  points  of  the  sleeve  are  the  barrel  A,  safety- 

lock  seat  B,  safety-lock  plunger  groove  C,  recess  D  for  re- 

taining the  safety  lock  when  turned  to  the  right  or  left, 
the  recess  E  for  retaining  the  safety  lock  in  dismounting 

the  bolt  mechanism,  the  bevel  F  for  dismounting  the 

safety  lock  from  the  sleeve,  the  sleeve-locking  recess  G 
and  the  sleeve-locking  pin  hole  //.  There  are  also  the 

safety-lock  spindle  and  the  firing-pin  hole,  the  cocking- 
piece  groove  and  the  undercut  for  the  rear  end  of  the  bolt, 
but  none  of  these,  as  it  happens,  are  shown  in  Fig.  749. 

OPERATION    AA.      REMOVING    BURRS    FROM    FIRING-PI.N 
HOLE 

Number    of    Operators — One.      Description    of    Operation — 
Removingr  burrs  thrown  up  around  flring-pin  hole.     Apparatus 
and  Equipment  Used — File  and  reamer.  Fig.  773.     Production — 
Production   grouped  with  operations  5  and  6. 

OPERATION  4.  PACING  REAR  END 

Transformation — Fig.  774.  Machine  Used — -Pratt  &  Whitney 
10-in.  speed  lathe.  Number  of  Operators  per  Machine — One. 
Worl< -Holding  Device.s — Held  on  pilot  with  a  wooden  hand 
holder,  Fig  775;  details  of  holder.  Fig.  776.  Tool-HoldinK 
Devices — .Stud  in  tailstock.  Cutting;  Tool.s — End  mill,  taper 
shank.  Fig.  777.  Number  of  Cuts — One.  Cut  Data — 320  r.p.m.; 
hand  feed.  Coolant — Cutting  oil,  ,'j-ln.  stream.  Average  Life 
of  Tool  Between  Grindings — 3,500  pieces.  Gages — Fig.  778 
length.     Production — 175  per  hr. 
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OPERATION  4 

OPERATIONS  ON   THE 

Operation 
A  Forging  from  bar 
B  Annealing 

B-1  Pickling 
C  Trimming 
1  Milling  ends 
2  Drilling  large  hole 
3  Reaming  large  hole 
5  Milling  bottom  lengthwise  (5.  6.  AA  combined) 
6  Mining  right  and  left  sides  of  lugs 

AA  Removing  burrs  from  firing-pin  hole 
4  Facing  rear  end 
7  Hollow-milling  barrel  and  facing  to  length 

BB  Removing  burrs  left  by  operation   7 
8  Hand-milling  for  safety  lock,  rough 
9  Drilling,  reaming  and  counterboring  safety-lock  spin, 

die  hole  in  gang  driller 
DD  Reaming  burrs  from  flring-pin  hole 
10  Milling  right  and  left  sides  of  body 
13  Profiling  over  safety-lock  spindle  hole 
EE  Removing  burrs  left  by  operation  10 
14  Hand-milling  seat  for  safety  locli 
11  Profiling  over  top  of  lugs  and  safety-lock  spindle  hole 
FF  Removing  burrs  from  firing-pin  hole 

21 

22 

15 
GG 

17 

HH 
18 
19 

20 

II 
JJ 
23 

24 

SLEEVE 

Drilling  three  holes  for  safety-lock  spindle 
Hand-milling  groove  for  safety-lock  spmdle  spring Drilling  sleeve-lock  and  pin   holes 
Removing  burrs  from  sleeve-lock  pin  hole 
Profiling  locking-lug  slot 
Removing  burrs  left  by  operation  17 
Threading  barrel 
Counterboring  cocking-piece  seat 
Milling   cocking-piece   slot 
Removing  burrs  left  by  operation  20 
Removing  burrs  from  flring-pin  hole 
Milling     matching     groove     recesses     for 
spring  spindle 
Filing    edges    of    cocking-piece    slot    and thumb-piece  bearing  ^        .    ,  ,   

Reaming  safetv-locli   spindle   hole   and   countersinking firing-pin  and  safety-lock  spindle  holes 
Rotary-filing    matching    safety-lock    spindle    recessts with   spindle  groove. 
Polishing  exterior  surfaces 
Filing,    general   cornering Casehardening  ,  .  „„j 

.Assembling    with    sleeve,    lock    pin    and     spring,    ana safety  lock 

safety-lock 

safety-lock 
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vIPERATION  7.     HOLLOW-MILLTNG   B.A.RREL  AND   FACING 

TO   LENGTH 

Transformation— FiR.  779.  Machine  Used— Pratt  &  WJiitney 
16-in.  hand  screw  machine.  Number  of  Operators  per  Machine 

—One.  Worli-HoldinB  Devices— On  ,st"d  in  special  chuck 
Fig.  781,  which  is  fastened  to  faceplate  by  tliree  setscrews 

on  studs:  jaw  is  moved  by  lever  A  and  held  by  thumb-screw  B 
Tool-Holding  Devices— Turret  of  machine  Fig.  780  machine 
diagram.  Fii.  780-A.  Cutting  Tools— Cutter.s  Fig.  782-  Cut 
Data— 200  r.p.m.;  hand  feed.  Coolant— Cutting  ml,  Vt-m. 
stream.  Average  Xife  of  Tool  Between  Grindings— 200  Pieces. 
Gages— Fig.  783;  A,  barrel  diameter;  B,  length  of  body.  C. 

lenlth  of^baiTei  from  undercut;  D,  length  of  ban-el  from 
shoulder;  E,  concentricity  of  barrel  and  hole.  Production— 20  per  hr. 

OPERATION  BB.  REMOVING  BURRS  LEFT  BY 
OPERATION  7 

Number  of  Operators— One.  Description  of  Operation- 
Removing  burrs  thrown  up  by  operation  7.  Apparatus  and 
Equipment  Used— File.    Production- Grouped  with  operation  S. 

Cut  Data — Two  speeds  (15C  r.p.m.  and  250  r.p.m  ).  fast  fo 
drilling;  slow  for  reaming;  hand  feed.  Coolant — Cutting  oil 
%-in.  stream.  Average  Life  of  Tool  Between  Grindings — 2U 
pieces.  Gages — Fig.  7!I3;  A.  diameter  of  hole  and  counterbore. 
I!,  alignment  of  both  holes  with  working  point  on  under  side. 
Production — 40  per  hr. 
OPERATION    DD.      REMOVING    BURRS    FROM    FIRING-PIN 

HOLE 
Number  of  Operator.s — One.  Description  of  Operation — Re- 

moving burrs  from  firing-pin  hole  left  b.v  operation  9.  Appar- 
atus and  Equipment  Used — Hand  reamei'  (see  Fig.  773)  and 

file.      Production — Grouped    with  operation    9. 
OPERATION   10.      MILLING   RIGHT    AND   LEFT   SIDES 

OF    BODY 

Transformation — Fig.  794.  Machine  Used — Pratt  &  Whitney 
No.  2  Lincoln  miller.  Number  of  Operators  per  Machine — One. 
Work-Holding  Devices — On  stud  B,  clamped  at  end  by  cam 
lever  C,  Fig.  795;  located  by  stop  A;  details  in  Fig.  796.  Tool- 
Holding  Devices — Arbor.  Cutting  Tools — Form  cutters.  Fig. 
797.     Number  of  Cuts — One.     Cut  Data — 60  r.p.m.;   %-in.  feed. 
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OPERATION       9 

OPERATION    8. HAND-MILLING    FOR    S.'V.FETY 
LOCK    ROUGH 

Transformation — Fig.  784.  Machine  Used — Pratt  &  Whitney 
No.  2  hand  jniller.  Number  of  Operators  per  Machine — One. 
Work-Holding  Devices — On  stud  in  A,  mandrel  B,  the  jaw 
carrying  A  being  drawn  in  with  cam  C.  the  under  side  is 
located  by  stop  D,  Fig.  785;  details  in  Fig.  786.  Tool-Holding 
Devices — Taper  shank,  Fig.  787.  Cutting  Tools — One  end  mill. 
Number  of  Cuts — One.  Cut  Data — 600  r.p.m.;  hand  feed.  Cool- 

ant— Cutting  oil,  drop  at  a  time.  Average  Life  of  Tool 
Between  Grindings — 500  pieces.  Gages — Pig.  787;  A,  length  of 
top  of  body.     Production — 350  per  hr. 

OPERATION  9.  DRILLING.  REAMING  .\ND  COUNTERBOR- 
ING  SAFETY-LOCK  SPINDLE  HOLE  IN  GANG  DRILLER 
Transformation — Fig.  788;  machining  diagram.  Fig  788-A 

Machine  Used — Pratt  &  Whitney  IB-in.  hand  screw  machine 
Fig.  789.  Number  of  Operators  per  Machine — One.  Work- 
Holding  Devices — In  flxture  on  stud.  Fig.  790;  slide  A  carries 
a  stud  and  is  moved  into  the  hole  in  sleeve  by  a  cam  operated 
by  knurled  handle  P.;  lever  C  is  dropped  behind  the  slide  A 
pnd  locks  it  in  place.  Tool-Holding  Devices — Holes  In  turret 
Cutting  Tools — Drill,  counterbore  and  bottoming  tool,  Fig  791- 
A,  reamer;  B.  counterbore  shown  in  Figs.  792  A  and  B-  C  count- 

erbore for  safety-lock  seat;  drill  guided  in  bushing  A    Fig    789 

Coolant — Cutting  oil.  put  on  with  brush.  Average  Life  of 
Tool  Between  Grindings — 2,000  pieces.  Gages — Fig.  798;  A, 
relation  of  sides  to  bore:  B,  contour  of  sides  and  bore.  Pro- 

duction— 50  per  hr.  Note — Work-holding  points,  hole  and  side. 
OPERATION  13.  PROFILING  OVER  SAFETY-LOCK 

SPINDLE   HOLE 
Transformation — Fig.  799:  machining  diagram.  Fig.  799-A. 

Machine  Used — Pratt  &  Whitney  No.  2  profiler.  Numb,  r  of 
Operators  per  Mnchine — One.  Work-Holding  Devices — In  vise 
jaws  at  neck  of  sleeve.  Fig.  800;  details  in  Fig.  801:  work  is 
located  on  pins  in  hole.s.  Tool-Holding  Devices — Taper  shank 
Cutting  Tools— End  mill.  Fig.  802.  Cut  Data — 1,000  r.p.m.; 
hand  feed.  Coolant — Compound,  two  Vt-in.  streams.  Average 
Life  of  Tool  Between  Grindings — 300  pieces.  Gages — Fig.  803; 
sleeve  slides  on  plug  A  and  under  aide  pf  sleeve  .seats  against 
a  stop  behind  .sleeve:  finger  B  drops  over  sleeve  and  rests  on 
po.st  C  to  show  contour;  the  sleeve  is  then  reversed,  the  fingt  r 
slid  along  on  bar  D  until  it  seats  on  post  E  and  other  side  is 
gaged.     Production — 70  per  hr. 

OPERATION  EE.      REMOVING   BURRS  LEFT  BY 
OPERATION    10 

Number  of  Operators- — One.  Description  of  Operation — Re- 
moving burrs  thrown  up  by  operation  10.  -Apparatus  and 

Ktiuipment  Used — File.  Production — Grouped  with  opera- tion 14. 
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OPERATION  14.     HAND-MILLING  SEAT  FOR  SAFETY  LOCK 

Transformation — Fig.  804.  Machine  Used — Pratt  &  Wliitney 
No.  2  hand  miller.  Number  of  Operators  per  Machine — One. 
Work-Holding:  Devices — Held  on  pins,  clamped  at  end  by  cam, 
Fig.  805;  located  by  .stop  A  under  left  side  and  held  by  spring 
pin  B,  Fig.  806.     Tool-Holding  Devices — Taper  shank.     Cutting 

Tools — End  mill,  Fig.  807.  Number  of  Cuts — One.  Cut  Data — 
600  r.p.m.;  hand  feed.  Coolant — Cutting  oil,  put  on  with  brush. 
Average  Life  of  Tool  Between  Grindings — 2,500  pieces.  Gages 
— Fig.  808,  relation  of  seat  to  bore.  Production — 350  per  hr. 
Note — The  milling  fixture  is  held  to  table  by  C  clamp. 
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OPERATION   11.     PROFILING  OVER  TOP  OF  LUGS  AND 
SAFETY-LOCK   SPINDLE    HOLE 

Transformation — Fig.    809;    machining    diagram,    same    as 
Fig.    7I)9-A.      Machine    Used — Pratt    &    Whitney    No.    2    profiler. 
Number     of     Operators      per     Machine — One.        Work-Holding 
I)evice.s-^ln   vise  jaws  by  neck.    Fig.    810;    for  details  see   Fig. 
XOl.      Tool-HoldinR-    Devices — Taper    shank.       Cutting    Tools — 
End    mill.    Fig.    SIl.      Number   of    Cuts — One.      Cut    Data — 1,000 
r.p.m.;    hand    feed.      Coolant — Compound,    two    "4 -in.    streams. 
Average  Life  of  Tool  Between  C.rindings — 200  pieces.     Gages — 
Fig.  S12;  A,  length  of  safety-Ioclf  projection;   H,  contour  from 
firing    hole,    an    arm    swings    back    to    clear    projection    while 
sleeve  is  placed  on  gage.      Production — 40  per  hr, 
OPERATION    FF.      REMOVING    BURRS    FROM    FIRING-PIN 

HOLE 

Number    of    Operators — One.       Description    of    Operation — 
Removing  burrs  thrown  up  around  firing-pin  hole.     Apparatus 
and  Equipment  Used — File.     Production — 300  per  hr. 

Tib©  Fflsiini©ir'  (Gsi^e  ̂ m<S.  Its  Uses 
F.Y     IlLHiO     F.    PUSEP 

The  little  inexpensive  tool  illustrated  in  Fig.  1  can  be 

made  to  give  a  great  variety  of  service  to  machinists  and 

tool  makers.  I  do  not  know  how  I  could  get  along  with- 
out one  after  being  accustomed  to  use  it  nearly  every  day 

for  several  years  on  all  kinds  of  tool  and  die  work.  But 

strange  to  say,  a  majority  of  mechanics  have  not  yet 
grasped  its  possibilities.  I  will  try  to  show  here  different 

applications  of  thi.s  tool  in  the  machine  shop  and  the  tool- 
room. 

Ill  Fig.  2  is  shown  how  a  piece  of  round  stock  having 
one  end  already  machined  can  be  reclmcked  to  run  true, 

When  a  tongue  for  a  fixture  or  vise  is  to  be  a  snug  fit 

in  the  T-slot  of  a  miller  table,  it  is  not  necessary  to  waste 

time  with  inside  calipers.  A  far  better  way  is  to  adju.>it 

the  planer  gage  to  fit  the  T-slot,  then  clamp  the  sliding 

member  by  the  knurled  nut.  The  record  of  the  size  ol' 
the  'i'-slot  can  lie  carried  around  to  any  jjart  of  the  shop 
and  can  be  referred  to  l)y  measuring  with  a  micrometer. 

This  plan  eliminates  many  unnecessary  steps  for  tii;- 
machinist.  It  often  happens  in  the  large  shop  that  a  tool 

maker  or  a  repairman  is  required  to  go  to  some  othei- 
department  and  take  niea.su rements  for  a  repair  part. 

Very  often  this  part  has  to  be  a  fit  between  parallel  sur- 
faces in  a  slot,  or  of  a  fi^ed  height.  In  most  eases  the 

planer  gage  with  its  extensions  will  take  care  of  the  job. 

In  Fig.  3  is  presented  a  quick  way  to  set  buttons  on  a 

jig  with  the  aid  of  a  planer  gage  and  a  height  gage.  In 
this  instance  the  base  of  the  jig  is  clamped  to  an  angle 

plate,  the  planer  gage  being  set  with  a  micrometer  to  the 
distance  of  the  button  from  the  base  minus  half  the  diame- 

ter of  the  button,  while  the  height  gage  is  set  from  a 
certain  finished  surface  within  the  body  of  the  jig.  This 

sketch  also  brings  out  one  fact  quite  forcibly — namely,  the 
possibility  of  setting  buttons  without  the  use  of  a  height 

gage — that  might  well  be  remembered  when  a  job  of  this 
kind  occurs  in  a  small  shop  where  the  height  gage  lia.s 

not  yet  made  its  appearance  and  its  value  is  unknown. 

riG.4 

Fie.7 
APPLICATIONS  OF  THE  PLANER  GAGE 

SO  that  the  final  facing  cut  will  bring  both  faces  parallel. 
Feeling  with  the  gage  from  the  chuck  face  between  jaws 
and  at  the  .same  time  tapping  slightly  with  the  liammer 
where  the  gage  is  loose  will  soon  do  the  trick. 

This  method  is  better  than  calipering,  as  regards  con- 
venience and  speed.  When  the  face  of  the  chuck  run.=! 

true,  the  job  will  be  parallel;  but  if  that  is  not  the  case, 
the  chuck  can  be  tried  out  by  feeling  between  a  lathe  tool 

and  tlie  chuck  face  with  the  gage — differences  noticed  at 
four  points  and  allowances  made  accordingly  when  chuck- 

ing the  work. 

When  a  plate  jig  or  a  die  is  to  be  clamped  to  an  angle 
plate  with  one  of  the  finished  .sides  parallel  with  and 
not  resting  on  the  surface  plate  (preparatory  to  laying 

out)  and  only  one  parallel  block  of  suitable  size  can  be 
found  in  the  shop,  the  planer  gage  is  set  to  the  same  size 
as  the  parallel  and  supports  the  job,  as  in  Pig.  4.  The 

work  can  then  lie  clamiH'l  in  position.  If  the  job  is  so 
heavy  as  to  be  liable  to  damage  the  gage  by  its  weight, 

place  the  parallel  so  that  the  job  will  nearly  balance,  a.s 
shown  by  dotted  lines  at  .4,  Fig.  4,  and  use  the  planer 

gage  under  the  heavier  end  merely  to  prevent  its  toppling 
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over.  In  this  way  quite  n  lioavy  job  can  be  handled  with- 

out damaging  the  gage.  In  Fig.  5  is  given  a  method  of 

gaging  the  opening  in  a  hexagon  forming  die  while  fin- 
ish-tiling it.  The  same  method  can  be  applied  to  any  die 

having  parallel  sides  in  its  opening  and  coming  within 

the  scope  of  tlie  gage.  In  Fig.  (i  an  irregular  Job  is  set  up 

on  a  surface  plate.  The  casting  A  is  resting  on  four  Jacks, 

wliile  the  planer  gage  is  used  to  determine  whether  the 

machined  slots  /?— extending  the  full  length  of  the  cast- 

ing— are  parallel  to  the  surface  jilate.  As  may  be  seen  in 

Fig.  7,  a  snap  gage  can  be  measured  without  going  to  the 

e.\pense  of  making  a  special  sizing  block. 
As  its  name  imi)lies,  the  gage  was  originally  designed 

by  its  makers  for  service  on  a  planer,  and  it  is  assumed 

that  its  various  uses  in  planer  work,  such  as  getting  the 

height  of  the  planer  tool  from  the  tal)le,  locating  the  tool 
a  correct  distance  from  finished  faces,  etc.,  are  well  known 

to  every  good  planer  hand.  It  is  often  the  case  that  a  tool, 

because  of  its  simplicity  and  because  it  was  originally 

made  for  a  single  purpose,  is  used  for  nothing  else — not 
because  it  lacks  adaptability,  but  simply  because  no  one 
thinks  of  other  applications. 

By  W.  D.  Forbes 

While  I  was  returning  from  Washington,  a  short  time 
ago,  I  entered  into  conversation  with  several  men  in  the 
smoking  car,  and  soon  the  talk  turned  to  curious  things, 
all  with  a  bearing  on  mechanical  work.  The  men 
were  manufacturers,  and  one  of  them  had  been  to 

Washington  to  look  up  the  matter  of  an  invention,  an 
improvement  on  an  article  he  had  long  been  making. 

To  his  great  surprise  he  found  that  a  patent  covering 
the  invention  had  been  issued  as  far  back  as  187fi.  What 

surprised  him  was  that  the  improvement  had  never  been 
put  on  the  market. 

Another  of  the  men  had  a  few  months  before,  with 

several  others,  started  an  investigation  of  eoal-handling 
machinery,  and  it  became  necessary  to  get  in  contact  with 
a  certain  individual  whose  whereabouts  were  unknown. 

Ten  minutes  after  the  decision  that  the  man  must  be 
found  had  been  reached  he  walked  into  the  room  where 

he   was   being   discussed. 

A  third  of  the  travelers  said :  "The  most  extraordinary 
thing  that  I  have  ever  seen  was  this:  I  was  standing 
beside  my  scrap  pile  when  a  machinist,  who  had  been 
in  my  employ  for  ten  years,  came  to  a  lower  window 

and  threw  something  out  on  the  pile.  It  struck  a  casting, 

bounded  off,  and  lit  almost  at  my  feet.  What  do  you 
think  it  was?  A  micrometer!  I  believe  it  was  the 

only  one  that  was  ever  thrown  away.  I  picked  it  up, 
and  going  to  the  man  asked  him  why  he  threw  it  away, 
as  it  looked  all  right.  TTis  answer  was  that  he  had  been 
using  it  for  ten  years  and  that  it  was  worn  out.  You 

cannot  beat  that,  gentlemen,  for  strangeness." 
The  sequel  to  the  story  is  interesting,  however,  as  I 

found  that  the  micrometers  in  my  own  works  needed 
attention  and  overhauling.  I  issued  an  order  that  all  the 

micrometers  in  the  plant  must  be  tagged  with  the  owner's 
name  and  sent  into  the  toolroom  for  inspection.  Sixty-six 
were  handed  in,  and  only  about  10  per  cent,  proved  to 
be  correct  aiid  in  good  condition.     The  others  were  out 

from  three  to  seven  thousandths  when  tested  at  i/t?  V2 

and  %  ̂'it'i  Swedish  gages.  One  thing  that  was  rather 
strange  was  that  the  three  most  accurate  micrometers 

were  of  the  old  style,  in  which  the  screw  is  exposed. 
Following  this  up,  I  found  that  the  owners  of  these 

three  micrometers  were  among  my  best  tool  makers,  men 
\.ho  took  extreme  care  and  pride  in  their  tools.  I  decided 
then  to  send  all  the  micrometers  back  to  their  makers  for 

adjustment,  but  one  of  my  men  offered  to  do  the  work. 
in  his  own  time,  at  so  much  apiece.  This  plan  worked 
very  well,  and  I  found  tliat  a  great  deal  of  trouble  in 

regard  to  close  fits  was  thereby  averted.  I  have  estab- 
lished the  system  of  a  monthly  ins|5ection  of  all 

micrometers. 

I  carry  tlie  idea  a  good  deal  further  and  now  have 

all  my  bar  and  snap  gages  periodically  tested.  Of  course, 
I  had  been  doing  this  to  a  certain  extent  before,  but 

never  systematically.  I  am  rather  inclined  to  think  that 
a  statue  ought  to  be  erected  to  the  man  who  threw  away 

the  micrometer,  and  I  am  of  the  opinion  that  it  would 

be  the  only  one  in  the  world. 

T^iPEaBKag  a  Propelllles'  Slhsift  at  Sea 
By  ViNCE.NT  Fama 

In  Wellington,  New  Zealand,  the  Government  has  a 

sea-going  training  ship  that  was  at  one  time  a  cruiser  in 
the  British  navy.  At  the  annual  inspection  in  dock,  the 
bronze  liner  A  of  the  tail  shaft  for  the  propeller  was 

found  to  be  badly  scored,  and  it  was  decided  to  turn  it. 
As  it  would  have  been  neces.sary  to  remove  a  good  part 

of  the  propelling  machinery  or  else  cut  away  a  part  of 
the  superstructure  to  remove  the  shaft,  it  was  decided  to 
do  the  turning  aboard  ship. 

Since  some  time  was  required  to  get  ready  the  gear 

with  which  to  do  the  job,  the  intermediate  shaft  between 

the  tail  shaft  A  and  the  thrust  shaft  B  was  disc-onnected 

HOW  THE  SHAFT  WAS  TURNED 

and  let  down  on  the  floor  of  the  .<haft  alley.  The  pro- 

])eller  shaft  was  drawn  inboard,  the  stern  gland  ('  was  made 
water-tight  by  a  blind  flange,  and  the  ship  was  refloated. 
The  tail  shaft  was  then  connected  up  to  the  thrust  shaft; 
a  center  was  made  and  fitted  to  a  channel  iron  D  bolted 

to  the  tunnel  walls  E  and  backed  up  from  the  stern 

frame  by  hardwood  shores  P.  The  shaft  was  set  to  run 

true,  and  a  steady  bearing  w&s  placed  on  the  pedestal 
stand  0,  which  had  previously  held  a  bearing  for  the 
intermediate  shaft. 

A  heavy  boring  bar  //  was  secured  by  brackets  to  the 

pedestal  J  and  the  ship's  frames.  A  flauge  I,  with  a  pro- 
jecting stud,  was  bolted  to  the  shaft  to  engage  the  star 

wheel  of  the  boring  bar.  The  tool  was  set  to  deptV.  and 
the  main  engines  were  started  up  at  a  slow  steady  sjieod. 
A  very  good  job  was  the  result. 
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Probably  in  no  field  of  endeavor  does  the  small  shop 
play  so  important  a  part  as  in  that  devoted  to  the  auto- 

mobile. In  practically  every  village  will  be  found  a 
garage,  and  in  connection  a  small  shop  supplied  with  at 
least  a  small  lathe  and  an  emery  wheel,  if  nothing  more. 
Some  of  these  shops  are  run  by  skilled  men  who  have 

THE  BORING  AND  GRINDING  MACHINE 

worked  in  manufacturing  establishments  and  were  desir- 
ous of  getting  into  business  for  themselves. 

One  of  these  shops,  located  in  Lima,  Ohio,  makes  a 

specialty  of  regrinding  automolnle  cylinders  and  supply- 
ing pistons  and  rings.  The  shop  is  equipped  with  a  lathe, 

drill  press,  emery  wheel  and,  in  particular,  the  grinding 
head  shown  in  the  illustration.  The  business  is  owned 

and  operated  by  a  man  who  was  formerly  in  charge  of 
one  of  the  largest  toolrooms  in  the  state.  The  grinding 
head,  which  was  designed  and  built  by  the  owner,  is 
mounted  on  the  rear  end  of  the  lathe  bed  and  is  driven 

by  a  special  countershaft. 
The  lathe  itself  is  not  of  recent  design,  as  will  be 

noticed  from  the  position  of  the  lead  screw,  which  is  at 
tiie  back.  The  carriage  on  which  the  cylinders  are 
mounted  is  essentially  an  angle  plate,  and  it  is  equipped 
witli  a  split  nut  that  closes  in  the  same  manner  as  the 
regular  apron  nut.  A  small  pinion  at  the  front  engages 
the  feed  rack,  for  moving  by  hand.  To  get  the  proper 
feeds  without  interfering  with  the  action  of  the  lathe  a 
drive  is  provided  at  the  end  for  the  lead  screw,  which  is 
thrown  out  of  engagement  when  it  is  desired  to  use  the 
lathe  for  thread  cutting. 

The  main  spindle  runs  in  large  bearings  and  is  provided 
with  tight  and  loose  pulleys  and  a  belt  shifter.  The  sleeve 
that  carries  the  grinding  spindle  is  pivoted  in  the  main 
spindle  at  the  rear  end  and  is  moved  across  for  the  dif- 

ferent diameters  by  two  set  screws  at  the  forward  end. 
The.  small  belt  at  the  back  drives  the  wheel  spindle,  and 
as  the  ])ulley  has  a  heavy  crown  no  trouble  is  experienced 

with  the  spindle  being  at  an  angle.  Directly  above  the 
grinding  wheel  is  shown  the  diamond  for  truing. 

On  the  lathe  bed  is  shown  the  head  for  carrying  the 
boring  tools  when  taking  the  roughing  cuts.  This  screws 
onto  the  end  of  the  sleeve  after  the  wheel  is  removed,  but 
does  not  in  any  way  hinder  the  wheel  spindle.  As  the 
lathe  has  a  rather  long  bed  the  apparatus  does  not  inter- 

fere with  regular  jobs.  The  machine  turns  out  an  excel- 
lent class  of  work.  D.  0.  Baruett. 

Lima,  Ohio. 

Mo^ifac  CoKaversaoia  Clhairft 

Where  1  am  employed,  the  metric  system  is  used.  In 
some  cases  we  have  to  convert  our  dimensions  into  inches, 
especially  when  ordering  stock.  All  our  parts  and  tools 
are  dimensioned  in  millimeters;  and  when  we  wish  to 
know  what  size  stock  we  want,  we  must  convert  it  into 
inches.    The  sketch  here  shown  will  readily  explain  itself. 304A 

300 

METRIC  CONVERSION  CHART 

With  this  chart,  millimeters  can  be  converted  roughly  into 
inches  at  a  glance. 

This  idea  has  been  used  \'  ith  great  satisfaction  by  vari- 
ous departments,  especially  in  the  drafting  room  and  pro- 

duction departments.  William  Koberts. 

Springfield,  Mass. 

A  SSot-MiMaimg  C^uittep 

The  accoinjjanying  illustration  shows  an  adjustable  slot- 
milling  cutter  that  can  also  be  used  as  a  side-milling  cut- 

ter. The  feature  is  to  have  the  blades  set  at  angles  in 
two  directions,  thus  giving  a  cutting  effect  on  both  sides 
and  not  a  cutting  effect  on  one  side  and  a  scrape  on  the 
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other.  Some  would  hesitate  on  account  of  the  necessary 
frreater  distance  between  the  teeth,  but  with  good  arbors 
and  hardened  collars  we  have  had  good  success  in  cutting 

THE   SLOT-MILLING   CUTTER 

steel,  leaving  good  surfaces,  with  feed  up  to  20  in.  per 
min. 

The  blades  are  held  iu  by  the  well-known  taper-pin 
method.    The  cutters  have  been  in  use  about  six  years. 

Schenectady,  ?f.  Y.  George  W.  Hardy. 

,  ■^: 

The  accompanying  illustration  shows  a  fixture  for  hold- 
ing blanks  A  in  a  chuck  to  face  them  accurately  parallel. 

The  tapered  shank  fits  the  lathe   spindle  and  extends 
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THE  CHUCKING  DEVICE 

through  the  chuck.    It  carries  three  pins  B,  0  and  D,  of 
equal  length,  jnaking  a  three-point  seat  for  the  work  A, 
which  has  already  been  faced  on  the  side  next  the  pina 

Brockton,  Mass.  Ho^vaud  P.  Johnson. 

to  E^eEas 

Inconvenienced  by  not  being  able  to  obtain  screws  of 
tlie  required  lengths,  the  shear  shown  in  the  accompanying 
illustration  proved  to  be  highly  satisfactory  for  cutting 
screws  to  any  required  length,  without  injuring  the 
threads.  The  shear  B  is  secured  on  a  bedplate  ̂ 4.  This 
shear  tapers  toward  the  top.     The  seats  for  the  various 

sizes  of  screws  are  drilled  and  tap])ed  and  the  top  half 
cut  away,  exposing  the  half  holes  threaded  for  the  various 
sizes  of  screws.  The  beveled  side  can  be  used  for  stamp- 

ing the  sizes  so  that  the  operator  has  a  clear  view  of  them 
when  working.  Two  blocks  and  rods  carry  the  length 
gage  C.  The  bottom  edge  of  the  length  gage  is  provided 
with  half  holes  in  line  with  the  threaded  half  holes  in  the 

shear  plate.     The  gage  should  be  thin  and  flexible  enough 

THE  SHEAR 

to  allow  the  thread  of  the  screw  to  be  pressed  into  the 
threads  in  the  shear  plate  by  the  upper  shear  blade.    In 
this  way  screws  can  be  cut  to  length  within  half  a  thread. 

Brooklvn,  N.  Y.  Jax  Spaander. 

A  Sjsecnall  Waslhes'  Die 
The  accompanying  sketch  is  of  a  die  that  was  made  to 

blank  two  special  washers  that  had  the  same  outside  diam- 
eter but  different  center  holes. 

By  running  the  stock  through  from  either  side,  the  die 
being  set  accordingly,  and  using  the  correct  pilot  in  the 

THE  SPECIAL  DIE 

blanking  punch,  either  size  of  washer  can  be  blanked. 
The  holes  can  be  varied  in  size  or  shape  as  desired. 

In  operation,  the  scrap  stock  passes  the  -'ic  'id  piercing 
punch  without  being  touched,  as  the  vya>b'  ■  already 
been  punched  out  of  it.  Charles   .. .  1>E('K. Newark,  N.  J. 
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I  have  read  with  interest  Mr.  Curry's  description,  on 
page  779,  of  his  floatins:  reamer  holder.  During  the 
past  three  weeks  we  liave  had  consideral)lc  trouble  in 

reaming  the  valve  hole  in  a  valve-in-head  motor  cylinder 

head  in  the  proper  relation  with  the  valve-stem  hole. 
Prior  to  my  experimenting,  six  and  eight  men  were 

required  to  meet  the  production  schedule  by  line  reaming 
the  valve  hole  by  hand.  After  several  trials  I  decided 

to  use  the  holder  illustrated.  The  pilot  of  the  reamer 

enters  the  valve-stem  hole  al)out  1%  in.  before  the  reamer 

^-ii'->f-ii--*^i'^--ii'-*^i'*[ir'- 

A,|  Ball 

.  B,  |"Pin 

C,l.3i25-Reamerl6T 
D,  Corners  Square 

F.OJSCTTapered  to 0.751' 

THE   FLOATING  REAMER  .HOLDER 

(  begins  to  cut.  The  .-^hank  has  i',T-iu.  tloat  liy  bearing 
on  the  i)all  A.  The  holder  is  hehl  in  the  shank  by 

a  j=\-in.  pin  B.  The  hole  in  the  holder  is  drilled  and 
reamed  -^,  then  taper  reamed  from  each  side  in  to  the 
center.  The  slot  D  is  made  square  to  keep  the  pin  B 

from  centering  in  any  particular  location,  at  the  same 
time  acting  as  a  driver.  This  arrangement  was  used  on 

a  small  sensitive  drilling  machine,  and  wonderful  results 
were  obtained. 

Our  next  move  will  be  to  put  eight  of  these  holders  in 

a  multiple-spindle  drilling  machine  and  finish  line  ream 

all  eight  holes  in  one  operation.  We  can  hold  the  valve- 
seat  hole  to  within  0.001  in.  of  dead  true  with  the  valve- 
stem  hole.  The  shank  and  holder  are  made  of  openhearth 
steel,  carbonized,  hardened  and  ground. 

Flint,   -Mich.  A.  1{.   Kklso. 
^. 

On  page  ()!)2  .1.  H.  Da\is  asks  why  the  hand  wheel 

on  American  latiies  is  placed  on  the  left-hand  side  of  the 
apron.  This  is  not  the  connuon  practice,  as  all  American 
workmen  know,  b>it  it  so  happens  that  in  my  shop  there 
are  two  lathes  built  in  that  way.  Both  are  New  Mavcn 

lathes,  one  an  18-in..  the  other  a  38-in. 
]Most  of  the  men  in  the  shop  find  it  a  little  iinhandy 

to  manage  the  small  lathe,  but  the  position  of  the  hand 
wheel  makes  no  difference  on  the  large  one,  as  the  carriage 
is  heavy  and  the  hand  wheel  is  down  on  the  floor.  It  is 
therefore  mi)re  handv  to  make  adiustments  with  the 

compoup  .  regtj  as  is  the  practice  with  our  English 

brothe.,  ,,  "  ie  ivason  they  do  this  is  because  the  carriages 
(in  Engl'sh  hithes  a''  hard  to  move  by  hand,  owing  to 
the  dovetailc(l  wavs;  .so  a  long  crank  is   fiiinislicd  with 

which  to  move  the  carriage.  The  wheel  or  crank  is  on. 

the  right-hand  side  of  J]nglish  latlu's  for  the  reason  that 
most  of  these  lathes  have  gaps;  therefore,  there  is  no 
left-hand  side  to  the  carriage. 

As  to  left-hand  lead  screws,  I  do  not  believe  I  ever 
saw  more  than  one,  and  that  was  made  in  that  way 
because  the  screw  could  nm  in  only  one  direction.  There 

was  no  reverse  motion,  so  it  had  to  be  left-hand  in  order 
to  move  the  carriage  forward.  I  have  always  thouglit 
that  most  of  the  lead  .screws  on  small  lathes  should 

be  left-hand,  because  the  rod  runs  one  way  for  feeding, 
and  if  it  is  desired  to  cut  a  thread  it  is  necessary  to  reverse 
the  motion  for  the  screw.  This  makes  a  lot  of  unnecessary 
Avork  when  one  is  feeding  and  cutting  threads  all  day, 
and  sometimes  causes  trouble  when  it  is  not  remembered 

to  make  the  change. 

There  are  two  things  in  screws  that  should  be  changed — 
tailstoik  screws  and  chuck  screws.  Some  of  these  are 

left-hand  and  .<ome  are  right-hand,  which  causes  con- 
siderable trouble  when  the  men  change  from  one  lathe 

to  another.  If  the  men  were  kept  on  the  same  lathe  all 
the  time  it  would  not  matter.  These  screws  should  all 

be  cither  right-  or  left-hand.  Jack  Smith. 
Dade  City,  Fla. 

:*■ 

TlhiScMiraess  airadl  Wea^lht  of 

Slheet   Copp©ir  "•' On  page  i)02,  H.  B.  Kellani  illustrates  a  .system  with 
which  I  am  strongly  in  concord,  because  there  are  in 
use  today  far  too  many  methods  employed  in  designating 

copper  sheets  and  plates.  Various  gages  and  weights  are 

used  for  the  purpose,  whereas  it  would  l)e  more  satis- 
factory and  greatly  lessen  the  liability  to  error  to  do 

awav  with  gages  and  specify  all  copper  sheets  and  plates 

by  their  actual  thickness,  either  in  millimeters  or  decimal 

parts  of  an  inch. 
Having  had  upward  of  thirty  years'  experience  in  the 

slicct-copper  trade,  I  found  it  interesting  to  compare  the 
Table  compiled  by  Mr.  Kellam,  which  is  nearly  identical 
to  a  table  that  I  have  used  for  many  years.  The  slight 

iliifercnic  is  probably  due  to  the  condition  of  the  sheet 

copper  selected,  as  the  density  of  hard-rolled  sheet  copper 
is  greater  tljan  that  of  soft-rolled  sheets  of  the  same 
thickness.  Tlie  sjjecific  ;^iavity  of  hard-rolled  sheet  cop- 

per is  8.9;?,  and  one  mbic  foot  weighs  ajiproximately 

.}.)8    lb.  ■ 
One  of  the  most  perplexing  ways  that  I  find  of 

designating  sheet  copper  is  when  an  order  comes  through 

to  the  coppersmith's  shop,  stating  that  articles  are  to 
be  made  from  a  certain  weight  copj)er  in  pounds.  This 
docs  not,  as  you  might  imagine,  mean  sheet  copper 

weighing  ,«o  many  pounds  per  square  foot,  but  is  an 
indication  of  the  weight  of  a  standard  2x4-ft.  sheet. 

For  example,  the  weight  given  may  be  either  10-lb.  or 

14-lb.  sheet  copper.  Now  ai>proximately  10-lb.  sheet 
cnjipcr   equals   0.027-in.    in   thickness   and    14-lb.   equals 
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0.037-in.  in  thickness.     The  weights  for  these  thicknesses 
per  square  foot  are  20  oz.  and  28  oz.  respectively. 

The  accompanying  table  illustrates  decimal,  metric  and 

fractional  equivalents  of  an  inch,  Imperial  standard  wire 
WEIGHT  AND  THICKNESS  OF  COPPER  SHEETS 

Thick- 
ness in 

Decimal 
Parts  of 
an  Inch 

f  000 
0  9375 
0  875 
0  8125 
0  750 
0  6875 
0  625 
0  5625 
0  500 
0  484375 
0  46875 
0  453125 
0  43750 
0  421875 
0  40625 
0  390625 
0  375 
0  359375 
0.34375 
0  328125 
0  31250 
0  296875 
0  28125 
0  265625 
0  250 
0  234375 
0  21875 
0  203125 
0  1875 
0  171875 
0.15625 
0. 140625 
0.  125 
0. II7I875 
0.109375 
0.1015625 
0.100 
0.09375 
0  090 
0  9359375 
0.030 
0  078125 
0  0703125 
0  070 
0  0625 
0  060 
0  0546875 
0  050 
0  046875 
0  040 
0  0390625 
0  03125 
0  030 
0  0234375 
0  020 
0  015625 
0  010 
0  009 
0  03S 
0  007812 
0  007 
0  006 
0.005 
0.004 
0.003 
0  002 
0.001 

Thick- ness in 

Milli- meters 

25  400 
23  812 
22  225 
20  637 
19  050 
17  462 
15  875 
14  287 
12  700 
12   303 
1 1    906 
11    509 
11    112 
10  715 
10  318 
9  921 
9  525 
9    128 
8  731 
8  334 
7  937 
7.540 
7   143 
6.746 
6  350 
5  953 
5.556 
5.  159 

762 
365 
968 

571 
.175 
976 

.778 
579 

,540 
2  381 
2.286 

Thick- ness in 
Fractions 

of  an 
Inch 
1 

15/16 
7/8 

13/16 
3/4 

11/16 
5/8 

9/16 
1/2 

31/64 
15/32 
28/64 

7/16 
27/64 
13/32 
25/64 
3/8 

23/64 
11/32 
21/64 
5/16 

19/64 

9/32 
17/64 
1/4 

15/64 

7/32 
13/64 
3/16 11/64 

5/32 
9/64 
1/8 

15/128 

7/64 13/128 

1/10 
3/32 

182 
032 

1.984 
1 
1 
I 
1 
1 
1 

785 
778 
587 
524 

389 
270 

1.190 
1  016 
0  9921 
0  7937 
0  7620 
0  5953 
0.5080 
0.3968 
0.2540 
0  2286 
0  2032 
0  1984 
0  1778 
0  1524 
0  1270 
0  1016 
0  0762 
0  0508 
0.0254 

11/128 

5/64
' 

9/1
28 

'i/16 

7/128 

3/64 

5/i28 
1/32 

3/128 

1/64 

1/128 

Weight 
in  Oz. 

per 

Sq.Ft. 
744 
697! 

651 604i 

558 511! 

465 418! 

372 
3601 
348i 
337! 

3251 
313; 
302! 

290i 

279 2671 
255; 
244! 

232! 
220; 
209! 
1971 

186 

174' 

162J 
151! 

139! 
127! 
116! 
104J 

93 

87A 

81-! 69; 66}J 63}J 

59! 
58! 

46! 441 ■tOH 

37A 

34i 
29; 
29A 

25! 
22A 
17A 
14S 111 
6i 

6 

'^ •t! 

3i 

3 

2! 

U 

"i 

No. 

Imperial  Stand- ard Gage 
Weight 

Decimal   per 
Parts  of  Sq.Ft. 
an  Inch  Lb.  Oz. 

Sheet  Copper 
Gage 

Weight 
Decimal   per 
Parts  of  Sq.Ft. 
an  Inch  Lb.  Oz. 

7/0  0 

6/0  6 

500   23 

464   21 

5/0  0 

4/0  6 

432 

400 
20 i8 

9! 

ij 

9! 

3/0  0  372   17   4! 

2/0  0 0  0. 

1  0. 
2  0, 

3  o! 

4  0 
5  0 

348 

324 

16 
15 

300 276 
13 

12 252 
232 
212 

11 
10 
9 

6  0 
7  0 
8  0 9  0. 

10  0 
11  0 

192 
176 
160 
144 
128 
116 

12 

0  104 

13 
0092 

14 

o'oso 

15 

0'072 

16 0064 

17 0  056 

3 
1 

15! 

13! 

11! 

12 

13J 

14.i 
3 
7 

II 

15! 

6i 

13} 

t! 

3  11! 

3  5! 

3   0 

0  301 
0.279 
0  258 

0  236 
0  217 
0.204 
0  183 
0  164 
0  150 
0  134 

118 
107 

0 
0 
0 

0 
2 
8 
8 

10 
0 
4 

0.097 

0.086 

0  075 

064 
059 

19  0 
20  0 
21 
22 
23 
24 
25  0 

26  0 
27  0 
28  0 
29  0 
30  0 
35  0 
40  0 

42  0 
44  0 
45  0 

50  0 

048 

040 
036 
032 
028 
024 
022 
020 
018 
0164 
0148 
0136 

0124 
0084 
0048 004 

0032 
0028 
001 

4 

I3f  0 

lOi  0 

7i  0 
4}  0 
li  0 

0 
0 
0 

0.048 

01 

145 133 

12!   0 
11 

10! 

9}  0 
6i  . 
3!  .. 3 

2!  ., 2 

05  ,, 

043 037 

032 
029 
025 
021 
019 
017 
015 
013 
012 
on 

0 
12 
8 
6 
3 
0 

14 
13 
lU 

10' 

9 

gage,  also  a  gage  generally  used  by  the  copper  trade  with 
approximate  weights  in  ounces  and  pounds  per  square  foot. 

Manchester,   England.  A.    Eyles. 

Tlk©  M©tirac  Systesm 

I  have  read  AV.  B.  Greenleaf's  article  on  the  metric 
system  on  page  915,  and  the  editorial  comment  that 

"the  metric  system  is  not  establislied  to  the  exclusion 
of  all  others  in  any  country  that  we  know." 

From  the  editorial  .statement  it  appears  as  if  the 
following  data  would  be  of  some  interest: 

The  metric  system  was  established  in  Sweden  about 

1888,  to  the  exclusion  of  all  other  systems  of  measure- 
ments. The  law  allowed  a  period  of  five  years  in  which 

to  make  the  change.  Thereafter,  any  contract  made  in 
any  other  system  is  illegal  and  has  no  standing  in  court. 
If  a  sale  in  any  other  system  than  the  metric  is  executed, 
say  in  a  market  place,  store  or  office,  both  the  buyer  and 
the  seller  are  fined  and  the  contract  if  any  is  void. 

At  the  time  when  this  law  was  passed  I  was  connected 
with  the  Gothenburg  Mechanical  Works,  employing  be- 

tween 1,000  and  1,200  men.  The  lines  of  manufacture 
were  steam  engines,  steamboats,  rolling  stock  for  rail- 

roads, bridges  and  other  structural  work,  paper-making 
machinery,  agricultural  implements,  etc.  The  change 
from  inches  to  millimeters  was  immediately  started.  All 
new  drawings  were  made  in  the  metric  system,  and  when 
an  old  drawing  was  to  be  used  the  dimensions  in  inches 
were  inclosed  by  parenthesis  and  the  dimensions  in 
millimeters  added.  At  that  time  Swedish,  English  and 
Prussian  inches  were  used  in  shop  work.  It  was  a  relief 
to  throw  them  out  and  use  millimeters.  In  this  shop 
the  metric  sy.stem  reduced  the  number  of  errors  in  the 
drafting  room  and  the  cost  of  manufacture. 

The  change  was  carried  through  with  practically  no 
expense  whatsoever.  The  taps  in  the  Whitworth  system 
were  kept,  as  they  had  to  be  used  for  repair  work.  Later 
on  metric  taps  were  gradually  substituted.  The  only 
direct  outlay  was  for  scales,  as  a  greater  number  had 
to  be  procured  at  once  than  were  required  for  replacing 
worn  ones.     This  extra  expense  did  not  amount  to  $200. 

In  connection  with  the  change  to  the  metric  system  the 
following  incident  is  worth  mentioning:  An  English 
firm,  from  whom  we  used  to  order  structural  iron,  was 
requested  to  deliver  a  large  order  in  the  metric  system, 
but  answered  that  they  did  not  desire  to  deliver  the  order 
in  metric  measure.  The  order  was  placed  in  Germany, 
and  the  English  firm  never  got  another  order. 

For  export  business  Swedish  catalogs  as  a  rule  are 
printed  in  the  language  of  the  country  to  which  they 
are  sent,  and  data  are  given  in  the  metric  system  and 
for  information  also  in  the  measurements  of  the  foreign 
country,  if  the  latter  has  not  yet  adopted  the  metric 

system. 
The  American  Machinist  by  discussing  the  disad- 

vantages and  advantages  of  the  metric  system  has  actively 

assisted  in  bringing  it  to  the  front.  The  able  and  in- 
teresting editorial  articles  that  have  appeared  against 

the  adoption  of  the  metric  system  have  caused  many  to 
look  more  thoroughly  into  the  matter. 

It  is  surprising  to  see  how  the  use  of  the  metric  system 
is  spreading  in  this  country,  and  the  time  seems  to  be 
drawing  near  when  its  adoption  will  be  general.  There 
will,  of  course,  always  be  persons  who  from  sentimental 
or  other  reasons  satisfactory  to  themselves,  will  adhere 
to  the  old  system. 

The  metric  and  the  English  systems  of  measuring  stand 
in  about  the  same  relation  to  each  other  as  do  the  mone- 

tary systems  of  the  United  States  and  England.  I  dare 
say  that  there  are  now  extremely  few  persons  in  the 
United  States  who  prefer  the  English  monetary  system 

of  guineas,  pounds,  crowns,  shillings  and  pence  instead 
of  dollars  and  cents.  The  decimal  monetary  system  of 
the  United  States  is  admittedly  an  improvement  on  the 
English  mixed  system;  in  spite  of  that  people  in  some 

parts  of  the  United  States  even  at  the  present  time  con- 
tinue to  count  in  shillings. 

The  metric  system  is  used  exclusively  in  the  chemical 
laboratory  at  the  Washington  Navy  Yard.  The  English 

system  of  measurement  is  still  used  in  the  physical  labora- 
tory at  the  yard,  as  this  system  is  in  accordance  with 

general  commercial  practice.  Carl  F.  Jeaxsen, 

Ordnance  Engineer. 
Washington  Navy  Yard,  D.  C. 
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TtunPEaifflig  Bsicm  tlhe  Clock 

Unless  .you  are  an  aslrouomer  as  well  as  a  machine-shop 

man,  you  have  probably  never  heard  of  the  "comet  ex- 
change." Some  thirty  years  ago,  a  gentleman  in  Boston, 

himself  a  student  of  the  stars,  formed  an  association  of 

astronomers  jocularly  termed  the  "comet  exchange."  The 
moment  a  heavenly  body  was  discovered,  the  news  was 
wired  to  a  central  bureau,  from  which  telegrams  were 

sent  to  every  member  of  the  exchange,  telling  him  where 
to  find  the  newcomer.  The  newly  acquired  knowledge  of 
one  man  was  made  immediately  available  to  his  fellow 
workers,  no  matter  how  remote  their  locations. 

The  editorial  pages  of  a  technical  journal  form  the 

comet  exchange  through  which  new  and  improved  nierli- 
ods  devised  bj'  a  few  become  available  to  thousands.  The 
isolated  astronomer  and  the  twentieth-century  machine- 
shop  man  both  need  this  interchange  of  information  so 

that  each  may  see  with  vastly  multiplied  ej'e-power. 

•^. 

The  twentieth-century  mechanic  differs  from  his  thir- 
teenth-century ancestor  in  two  essentials :  He  has  bet- 

ter tools  and  a  better  knowledge  of. how  to  use  them. 
These  tools  are  themselves  the  result  of  applied  knowledge, 
so  that  the  two  points  of  difference  become  but  one. 
Knowledge  is  developed  from  ignorance  through  the 
spread  of  information.  Any  legislative  act  hampering 

the  spread  of  information  turns  back  the  hands  of  civili- 
zation's clock. 

The  zone  system  of  postage,  as  is  now  proposed  for  our 

second-class  mail,  was  originated  in  England  in  1635.  The 
charges  on  a  letter  were  twopence  for  a  distance  under 
80  mi.,  fourpence  between  80  and  140  mi.,  and  sixpence 

for  a  greater  distance.  This,  in  1035,  was  progressive  leg- 
islation, but  in  1680  it  was  already  behind  the  times. 

On  this  date  an  enterprising  individual,  William  Dock- 

wra,  on  his  own  initiative  established  in  London  and  vi- 

cinity a  flat-rate  penny  post  whereby  letters  and  parcels 
up  to  a  pound  in  iveight  were  collected,  registered,  car- 

ried, insured  and  delivered  for  a  penny  each!  He  estali- 
lished  mail  boxes  with  hourly  collections  and  made  ten 

city  deliveries  daily  and  four  to  outlying  villages.  Can 
you  grasp  these  facts?  In  KiSO,  without  facilities  of  any 

kind — no  railroads,  trolley  cars,  postal  tubes,  mail  wagons 
or  automobiles — one  man  did  for  London  what  the  Con- 

gress of  the  LTnited  States,  aided  by  every  imaginable  fa- 
cility, cannot  do  for  us  today.  Was  he  encouraged  by  the 

government?  Xo;  his  enterprise  was  too  profitable,  and 
it  was  confiscated  and  discontinued. 

Industrial  progress  is  always  in  one  direction;  it  iiever 

goes  backward.  Sometimes  it  creeps  along  slowly,  ham- 
pered by  unwise  legislation;  and  sometimes  it  stops  for  a 

period,  when  the  clock  is  turned  back  too  far.  But  it 
never  retrogrades.  Can  we  say  as  much  for  legislative 

progress  ? 

Go  back  to  1837,  to  the  time  when  Sir  Rowland  Hill 
began  the  first  real  government  postal  reform  in  England. 

This  gentleman,  whose  name  and  fame  are  forever  con- 
nected indissolubly  with  postal  matters,  analyzed  the  cost 

of  carrying  mail  and  announced  the  fact  that  90  per 
cent,  of  the  total  cost  was  due  to  tenninal  expense  and 

had  nothing  to  do  with  the  distance  carried.  This  truth, 
known  in  England  in  1837,  is  apparently  unknown  to 

some  of  our  legislators  of  litlO,  who  would  compel  infor- 
mation to  travel  on  a  mileage  ticket ! 

•M 

Go  back  to  18-51,  when  England  had  a  tax  on  advertise- 
ments that  prevented  the  circulation  of  newspapers  to 

workingmen.  Inspired  by  the  example  of  the  New  York 

Tribune  and  protesting  against  this  tax  on  informa- 
tion, Bright,  in  the  House  of  Commons,  interrogated  his 

fellow  members  as  follows : 

How  comes  it,  and  for  what  good  end,  and  by  what  con- 
trivance of  fiscal  oppression  is  it  that  while  the  worltmen  of 

New  York  can  have  such  a  paper  on  their  brealttast  tables 
every  morning  for  a  penny,  the  workman  of  London  must  go 
without,  or  pay  flvepence  for  the  accommodation?  How  is  It 
possible  that  the  latter  can  keep  up  with  his  transatlantic 
competitor  in  the  race  if  one  has  daily  intelligence  of  every- 

thing that  is  stirring  In  the  world,  while  the  other  is  kept 
completely  in  ignorance?  Are  we  not  running  a  race  in  the 
face  of  the  world  with  the  people  of  America?  And  if  while 
such  a  race  is  going  on,  the  one  artisan  pays  flvepence  for  the 
daily  intelligence  which  the  other  obtains  for  a  penny,  how 
Is  it  possible  that  the  former  can  keep  his  place  In  the  Inter- 

national rivalry? 

England  repealed  this  tax  on  advertising,  because  it 
impeded  the  spread  of  information.  Today,  American 
legislators  propose  to  turn  back  the  clock,  and  inflict  upon 
the  artisans  of  the  United  States  the  handicap  that  our 

neighbors  found  unbearable  a  half-century  ago ! 

'0. 

The  editorial  pages  of  the  technical  journal  form 
the  comet  exchange  for  the  industry  that  it  represents, 

and  the  advertising  pages  form  its  star  map  of  established 
constellations.  The  advertising  pages  are  the  exhibition 
booths  at  the  weekly  industrial  convention  at  which  user 

meets  builder.  Facts  are  facts,  whether  old  or  new;  in- 

formation does  not  deteriorate  with  age — it  becomes  more 
firmly  established.  The  Randall  rider  would  penalize  the 
repetition  of  established  facts  as  found  in  advertising, 

forgetting  that  all  textbooks  from  the  simplest  arithme- 
tic to  the  most  abstract  scientific  treatise  are  ba.sed  on 

the  repetition  of  facts.  Ihery  machine  shown  in  the  ad- 
vertising pages  of  the  .(  merican  Machinist  is  a  vindication 

and  proof  of  the  law  s  of  mathematics  and  mechanics 

— the  actuality,  not  the  theory — embodied  in  iron  and 
steel. 

Financial  loss  arising  from  the  canceled  subscriptions 
of  those  of  our  readers  who  will  find  their  cost  of  in- 

formation doubled  is  not  what  impels  us  to  make  this 

protest.  This,  while  serious,  will  not  be  comparable  with 
that  due  to  the  increased  cost  of  paper,  on  which  we  made 

no  editoriarconiment.  But  we  protest  against  the  turn- 
ing back  of  our  national  clock  for  the  adoption  of  the 
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zone  .system  of  1635  and  the  tax  on  information  of  1851. 

Ours  is  as  much  an  industrial  as  it  is  an  agricultural 

nation.  We  encourage  agriculture  as  a  national  principle 

and  a  sound  policy,  but  we  distinguish  l)etween  the  seed 

and  the  crop.  Wiy,  then,  classify  information  and  mer- 
chandise on  the  same  level  and  forget  that  information 

is  the  industrial  seed  from  which  merchandise  springs? 

Vou  are  one  of  our  25,000  partners  in  the  distribution 

of  technical  information.  You  are  vitally  interested  with 

us  in  preventing  the  turning  l)ackward  of  the  national 

clock.  We  are  doing  our  part  to  prevent  it :  will  you  not 

do  yours?  Write  your  Congressman  today  that  you  dis- 

approve of  the  Randall  rider  on  the  Post  Office  Bill. 
m 

Medical  examinations  of  employees  in  .shops  are  be- 

ing conducted  for  three  reasons:  In  some  states  where 

the  compensation  laws  require  that  fpr  his  own  good  a 

manufacturer  shall  have  a  knowledge  of  the  physical 

condition  of  his  workmen,  medical  examinations  are 

given  before  admission  for  work.  In  this  way  ])liysieal 

defects  that  might  constitute  a  hazard  in  certain  lines 

of  work  are  discovered,  and  the  applicant  treated  ac- 

cordingly. Some  plants  which  have  an  active  mutual 

relief  association  require  that  employees  undergo  a  medi- 
cal examination  before  they  can  enter  the  association  and 

become  eligible  to  its  benefits.  In  still  other  cases  the 

medical  examination  is  conducted  by  a  regular  depart- 
ment, which  in  effect  runs  an  all-day  shop  clinic. 

The  need  for  a  physical  examination  before  an  em- 
ployee is  hired  and  placed  at  work  was  indirectly  brought 

out  by  the  representative  of  a  large  machine  sho]i  in 
Pennsylvania  who  wrote: 

It  might  be  wen  to  mention  that  some  of  the  accidents 
classed  as  due  to  carelessness  could  really  be  classed  as  the 
result  of  employees  misrepresenting  their  experience  on  being 
hired,  and  therefore  being  given  work  for  which  they  are 
hardly  qualified.  This  sort  of  thing  of  putting  one  over  on  the 
boss  and  getting  away  with  it  is  actually  looked  upon  by  those 
who  do  so  as  a  real  mark  of  ability,  and  an  actual  asset  of 
which  they  boast  to  their  fellows. 

An  illustration  of  what  such  examinations  might  show 

up  is  hernia.  A  man  who  is  developing  this  defect  gradu- 
ally is  surely  not  the  one  to  hire  for  work  that  requires 

heavy  lifting.  Not  only  might  his  work  bring  the  trouble 
to  its  acute  stage,  but  any  one  of  many  small  things, 
as  .sneezing,  coughing,  slipping,  falling  and  so  on,  might 
be  the  final  cause.  It  is  evidently  to  the  interest  of  both 

employee  and  employer  to  know  of  such  a  defect  before 
a  man  is  put  to  work. 

The  extent  to  which  physical  defects  arc  found  among 

shop  employees  is  not  even  imagined  unless  the  records 
of  some  medical  de]>iirtmeiit  are  consulted.  It  is  not  be- 

yond the  truth  to  say  that  hardly  one-third  of  all  per- 
sons working  in  factories  are  up  to  their  possible  normal 

standard  of  health. 

In  one  factory  where  dental  work  was  started,  it  was 

found  that  a  majority  of  all  those  examined  had  sonu' 
trouble  in  the  mouth.  To  give  a  single  item,  36  per  cent. 
of,  the  men  suffered  from  pyorrhea. 

A  rather  cynical  comment  in  regard  to  this  condition  is 

that  it  is  foolish  to  supply  filtered  or  sterilized  drink- 
ing water  in  shops,  when  this  water  is  merely  used  to 

wash  pus  from  the  mouth  into  the  stomach. 

C.  B.  Auel,  of  the  Westinghou.<e  P^lectric  and  Man- 
ufacturing Co.,  in  a  paper  presented  a  few  weeks  ago  at 

a  conference  in  Harrisburg,  gave  statistics  of  defects  that 
hn(\  been  discovered  in  a  medical  examination  of  the  em- 

l)loyees  at  his  plant.  This  examination,  Mr.  Auel  stated, 
is  required  of  everyone  who  desires  to  enter  the  mutual 
Welfare  As.sociation. 

Defects  in  men  encountered  during  the  last  year  or 
two  classify  as  follows: 

Classification Per  Cent 
Claanfieation 

Per  Cent 

44.5 Hearinc   

Amputation   Nerves   

\'enereal . 

Hydrocele .... 

0  5 

Teeth   ,     0  3 
3  3 

4.1 

0  3 

Eyes   
Defective  generally   
Refusal  to  be  examined . 

36  3 
4  6 
0  8 

4    1 
1   8 

A   similar   c assi fi  cation or   defects   found    in   women 

employees  is  as 
follows : 

Classification P<  r  rent 
Classification Per  Cent 

Eyes   
Malnutrition   

31   7 

28  8 
5  8 

Goiter   
Suspected  pregnancy   
Nose  and  throat   
Hernia   ... 

29 
29 

14  4 Heart   
Lungs   

5  8 
5  8 

1   9 

The  prevalence  of  iiernia  amouu  men,  and  of  malnutri- 
tion and  vermin  among  women,  ])rovides  the  striking 

items  in  the  classifications. 

The  advantages  of  the  .shop  medical  examination  are 
not  only  those  that  have  already  been  pointed  out,  but 

also  the  opportunity  that  is  offered  to  assist  the  worker 
in  coming  back  to  normal  health,  and  thus  increasing 

Ills  capacity  for  effective  production.  This  cannot  Ik- 
measured  in  dollars  and  cents,  Imt  many  an  employer 

who  has  established  a  system  of  medical  examination  in 
bis  ]ilant  testified  to  his  belief  that  it  is  one  of  the  best 

paying  institutions  of  his  ])lant. 
Where  the  medical  examination  is  given  as  one  of  the 

requirements  for  getting  work,  there  is  the  danger  of 
one  abuse  which  unfortunately  has  been  observed  in  some 

places.  An  applicant  asks  for  work,  is  examined,  and 
is  rejected.  The  abuse  lies  in  the  failure  of  the  physician 

to  tell  the  rejected  person  what  is  the  matter  with  him. 
This  should  bo  done,  and  possibly  the  way  pointed  out 
to  obtain  relief  from  the  trouble,  whatever  it  may  be.  But 

the  mere  rejection  of  an  a]i])licant  because  of  some  dis- 
covered defect,  without  letting  him  know  what  is  the 

matter,  savors  of  brutality. 

ILoKag  Service  airad  Accidesats 

"Investigations  show  that  the  average  of  disabling 
accidents  in  our  works  result  in  a  loss  of  nine  days  to 

the  injured,  and  that  those  occurring  to  emplo3'ees  who 
have  been  less  than  one  year  in  the  service  are  3!)  per 

c-ent.  more  severe  in  this  resjiect  than  are  a((i<lenis 
occurring  to  employees  older  in  point  of  service.  It  will 
thus  be  seen  how  important  a  factor  labor  turnover  is, 

not  only  in  its  relation  to  accident  prevention,  but  in  its 

effect  upon  output  as  well." 
This  paragraph  is  taken  from  a  paper  read  by  C.  B. 

.\ucl  at  a  safety  conference  recentlj'  held  in  Harrisburg, 
Pcnn.  It  is  ba.-ied  on  the  experience  of  the  Westinghouse 
Klcctric  and  ̂ lanufacturing  Co. 

The  fac  t  brought  out  by  this  record  has  been  mentione^l 
and  commented  upon  before.  But  emphasis  is  given  to 

its  importance  by  the  figures  that  accidents  to  employee ■; 
having  served  less  than  one  year  are  39  per  cent,  more 
severe  than  to  those  having  had  longer  employment. 

Experience  and  skill  are  not  only  necessary  to  do  one';? work,  but  are  likewise  essential  to  safety. 
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Pie  Castaira^s 

The  Doehler  Die  Castiiii,'  Co.  announces  the  evolution 

of  a  new  process  for  die  tasting  brass  and  bronze  from 
the  experimental  to  the  commercial  stage.  During  the 
past  year  this  company  has  been  delivering  brass  and 
bronze  die  castings  to  some  of  its  customers,  altJiough  the 

product  had  not  been  advertised.  Some  of  these  parts 

are  shown  about  half  size  in  the  accompanying  illustra- 
tion. This  new  product  will  be  known  under  the  trade 

name  of  "Do-Di"'  castings.  The  process  is  not  limited 
to  any  particular  alloy;  in  fact,  castings  of  yellow  brass, 

COMMERCI.\L  BRASS  AND  BRONZE  DIE 
CASTINGS 

red  brass,  phosphor  bronze,  aluminum  bronze  and  man- 
ganese bronze  have  been  made. 

A  striking  and  remarkable  cliaraeteri.stic  claimed  for 

this  new  j)roduct  is  that  the  castings  are  absolutely  solid 
and  free  from  air  holes  of  any  kind.  The  claim  is  not 
made  that  all  parts  now  cast  in  white  metal  can  be  die 
cast  ill  brass  economicallv,  but  it  is  definitely  stated  that 

brass  die  castings  are  now  a  commercial  possibility.  The 
range  of  usefulness  of  this  process  is  likely  to  be  extended 
as  the  experience  of  both  makers  and  users  shows  new 
fields  and  possibilities  for  it. 

Fo^fi'°Spiini«21e  Boring  MacSaiirae 
f<a>T  Beaifaia^  Woipfi^ 

The  four-spindle  street  railway  and  mine  locomotive 
boring  machine  shown  in  the  illustration  is  a  recent  de- 

sign of  the  Newton  Machine  Tool  Works,  Philadelphia. 
Penn.  It  is  particularly  intended  for  boring  axle  bear- 

ings, armature  shaft  bearings  and  field  bearings  on  street 
railway  and  mine  motors.  To  suit  particular  require- 

ments, sliglit  changes  are  made,  such  as  the  inclusion  or 
omission  of  back  gears  in  the  drive  of  the  main  end  bear- 

ing boring  spindles,  rapid  traverse  to  spindle  saddles,  gear 
feed  boxes,  liollow  or  solid  spindle  noses,  auxiliary  boring 

spindles  inside  the  sleeve,  and  the  location  of  the  operat- 

ing levers. 
All  s])iii(lles  or  sleeves  have  exterior  threads  on  the 

nose  for  carrying  cutter  heads  or  boring  bars,  and  each 

spindle  has  an  independent  clutch-worm  and  wormwheel 
drive  and  is  provided  with  a  bushed  bearing. 

The  main  spindle  heads  A  and  ('  have  fixed  positions 
in  their  saddles  and  coincide  in  alignment,  altliough  in 

special  cases  the  spindle  in  C  is  provided  with  a  large 
sleeve  having  a  threaded  nose  to  carry  a  boring  head.  In 
such  instances  boring  bars  are  screwed  into  the  nose  of 

this  spindle.  The  spindle  head  A  is  hollow  bored  and  is 
bushed  to  serve  as  support  to  the  outer  end  of  the  bars. 

The  saddles  and  rear  driving  gear  brackets  of  .spindles 

D  are  adjustable  crosswise,  to  give  the  bearing  distances 

between  centers  required  when  boring  axle  b-.-arings.  Pro- 
vision is  made  for  the  use  of  spacing  blocks  to  facilitate 

the  a(('urate  duplication  of  center  distances. 
These  machines  may  be  arranged  with  a  separate  motor 

for  each  spindle,  one  motor  at  eacli  end  for  a  pair  of 
s]iiiidles,  or  for  a  belt  drive. 
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Tube  Boriaa^  asa^  Fa.cnEa^ 
MacSiiiiae 

The  illustration  shows  a  new  tube  boring  and  facing 
machine  that  is  being  placed  on  the  market  by  the  Pedrick 
Tool  and  Machine  Co.,  Philadelphia,  Penn. 

The  machine  is  of  substantial  construction  and  is  de- 

signed especially  for  accurate  boring  work  such  as  tor- 
pedo tubes,  cylinders,  liners,  bushings,  sleeves,  etc.     Pil- 

MACHINE  FOR  ACCURATE  BORING 

low  blocks  and  pedestals  may  also  be  handled.  The  bar 
is  gear  driven,  and  the  machine  is  arranged  for  either 
belt  or  motor  drive.  The  cutter  head  is  controlled  by  an 
automatic  reversible  feed  having  three  speed  changes. 
Owing  to  the  fact  that  a  traversing-head  boring  bar  is 
embodied  in  the  machine,  the  length  that  can  be  bored 
is  nearly  equal  to  the  length  of  the  bar. 

The  illustration  shows  a  fixture  for  locating  and  drill- 
ing holes  in  jigs,  fixtures,  dies,  etc.  It  is  being  placed  on 

the  market  by  the  Wadell  &  Boweu  Co.,  of  Newark,  N.  J. 

ADJUSTABLE  DRILLING  FIXTURE 

The  fixture  consists  of  a  work  table  mounted  on  two 
slides  at  right  angles  to  each  other,  both  of  which  are 
provided  with  micrometer  adjustments.  A  vertical  post 
at  the  back  carries  a  vertically  adjustable  bracket,  the 
outer  end  of  which  is  bored  for  a  drill  bushing.  The  fix- 

ture is  used  in  connection  with  a  drilling  machine  for 
drilling  holes  in  jigs,  dies  and  templet  work. 

The  adjustment  of  the  work  with  relation  to  the  drill 
bushing  is  obtained  by  a  series  of  length  bars  varying  by 
increments  of  1  in.  and  a  1-in.  micrometer  screw  on  each 
of  the  slides.  The  si^e  of  the  table  is  such  as  to  take 
care  of  work  within  a  range  of  6i/^x7  in.,  with  holes  up 
to  %  in.,  but  larger  machines  are  built  to  meet  special 
requirements. 

The  lathe  shown  in  the  illustration  is  manufactured  by 
the  ]\Iaster  Machine  Works,  110  West  40th  St.,  New  York 
City. 

The  belt  passes  direct  from  the  main  lineshaft  to  tight 
and   loose   pulleys  on  the  headstock,   which   is   supplied 

LIGHT    12-I.\.    TOOLROOM   LATHE 

Swing  over  bed,  12  in.;  swing  over  carriage,  6^4  in.;  teiigfB 
of  bed,  4  ft.  8%  in.;  distance  between  centers,  2  ft.  6  in.;  hole 
tlirough  spindle,  i|  in.;  front  bearing  of  spindle,  l%x2J5  in.; 
back  gearing  of  spindle,  H4x2>A  in.;  width  of  belt,  2  in.;  ratio 
of  back  gearing,  5.38  to  1;  net  weight,  800  lb. 

with  a  belt  shifter,  thus  eliminating  a  countershaft.  The 

drive  passes  through  a  number  of  steel  headstock  gears 
that  provide  for  six  spindle  speeds  obtainable  by  means 
of  two  controlling  levers.  The  apron  of  the  machine  is 
arranged  for  screw  cutting  and  has  longitudinal  and  cross 

power  feeds. 

FncMaimg  MsisMEae 

The  machines  here  shown  are  designed  to  wash  and 
pickle  in  quantities  small  parts  such  as  punchings,  stamp- 

ings and  the  like.  They  are  arranged  for  operation  with 
either  steam  or  compressed  air  as  motive  power.  When 
steam  is  used,  the  exhaust  from  the  machine  is  utilized 
to  heat  the  coils  in  the  vat  containing  the  pickling  fluid. 

These  machines  are  built  of  two  types,  as  shown  in  the 
illu.«trations,  either  of  which  may  be  furnished  with  arms 
of  length  and  number  to  suit  special  requirements.  The 
vats  or  cages  are  also  specially  designed  to  meet  the  re- 

quirements of  the  products  to  be  handled. 
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FIGS.  1  AND  2.     TYPES  A  AND  B  METAL-GOODS  WASHING  MACHINES 

Type  A — Height  of  ceiling  required.  12  ft.;  capacity,  unbalanced  loads,  4.000  lb.;  steam  or  air  pressure  required,  60  lb.; 
length  and  number  of  arms  to  suit  requirements;  maximum  agitating  stroke,  7  in.  Type  B — Height  of  ceiling  required, 
9  ft.  11  in.;  capacity,  unbalanced  loads,  BOO  lb.;  steam  or  air  pressure  required,  60  lb.;  length  and  number  of  arms  to  suit 
requirements;  maximum  agitating  stroke,  7  in. 

In  addition  to  the  elevating  stroke  of  the  plunger  that 
raises  the  cages  of  material  there  is  a  rotating  motion 
upon  ball  bearings,  which  enables  the  work  to  be  intro- 

duced into  successive  pickling  and  washing  vats  or  to  be 
swung  to  the  loading  or  unloading  stations. 

There  is  also  an  agitating  stroke  that  may  be  set  for 
any  depth  up  to  7  in.,  which  keeps  the  fluid  in  the  vats 
in  circulation  and  insures  even  and  thorough  cleansing. 
These  machines  are  built  bv  the  Howard  Iron  Works, 
Buffalo,  N.  Y. 

In  the  machine  illustrated,  which  is  a  recent  addition  to 
the  line  of  special  grinders  built  by  the  H.  E.  Harris  En- 

gineering Co.,  of  Bridgeport,  Conn.,  the  grinding  and  in- 
dexing of  hobs,  taps  and  the  like  are  controlled  automatic- 
ally. The  wheel  spindle  is  mounted  in  ball  bearings 

whicli  are  placed  upon  a  horizontal  slide  that  has  microm- 
eter adjustment.  This  slide  is  in  turn  mounted  in  a 

vertical  slide  also  provided  with  adjustment  by  a  microm- 
eter screw.  These  two  adjustments  permit  the  machine 

to  accommodate  any  required  degree  of  rake  on  the  faces 
of  hob  or  cutter  teeth. 

The  work  table  is  moved  back  and  forth  with  a  uniform 

motion  by  means  of  a  cam  operated  by  a  wormwhecl 
driven  by  a  belt  from  the  countershaft.  The  indexing  of 
the  work  is  operated  by  the  same  camshaft. 

Grinding  is  done  under  flooded  lubrication,  the  base  of 
the  machine  containing  a  tank  from  which  the  lubricant 
is  pumped  to  the  wheel  guard.  Unevenness  of  belt  tension 
is  avoided  by  an  idle  pulley  on  the  slack  side.  A  setting 
block  is  provided  for  setting  the  work  in  the  proper  posi- 

tion.   It  drops  out  of  the  way  after  the  work  is  correctly 

AUTOMATIC  HOB-GRINDING  MACHINE 
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placed.     The  work  is  supported  at  its  outer  end  by  a  An  extension  is  provided  for  grinding  small  cylinders 

rio-id  center  carried  on  a  swinging  arm.    An  e.xtra  attach-  such  as  are  used  in  motorcycles  or  in  8-  or  12-cylinder 

ment  may  be  provided  to  grind  spirals  of  either  right  or  cars.     This  extension  is  attached  by  removing  the  grind- 
left  hand. 

A  new  line  of  radial  (hilling  machines  in  21/;-,  3-  and 
31/^-ft.  sizes  is  being  placed  on  the  market  by  the  iloriis 
Machine  Tool  Co.,  Cint-innati,  Ohio.  These  machines 
will  handle  tapping,  facing  and  counterboring  work,  nil 

operating  levers  being  placed  within  easy   reach  of  the 

f . 
m 
J 

  1 

Jlj^^^   ̂ ^^1 

ES 
^ 

^^HHH 
■■^^^^^^ 

^^^VHi 
RADIAL   DRILLING  MACHINE 

Maximum  distance  bet'ween  spindle  and  base,  52%  in.; 
minimum  distance,  15^^  in.;  maximum  distance  between  spin- 

dle and  table,  31%  in.;  spindle  traverse,  12  in.;  spindle  speeds, 
cone  drive,   19   to   400;  speed-box  drive,   18   to   400 

operator.  The  column  swivels  on  roller  bearings.  The 
gears  for  operating  the  arm  are  so  arranged  that  they  have 
a  tendency  to  disengage,  thus  forcing  the  operator  to  keep 
his  hand  on  the  operating  handle  while  the  arm  is  in  mo- 

tion. Ten  spindle  speeds  are  provided  with  the  cone 
drive  and  12  with  the  speed-box  drive.  The  feed  box 
has  four  speed  changes.  All  gears  run  in  oil,  and  the 
bearings  are  of  phosphor  bronze  with  oil  chambers  and 
felt  wipers. 

% 

CyfiiEa<dles*°<Grii!:adlaira^  A^taiclhEinieinit 

The  grinder  attachment  shown  in  tlie  illustration  will 

fit  any  ordinary  engine  lathe  with  a  14-in.  swing  or  over, 
having  a  hollow  spindle.  On  the  carriage  of  the  lathe  is 
mounted  an  angle  plate  to  which  the  cylinders  are  bolted. 
This  is  of  an  adjustable  type  to  fit  any  shape  or  size  of 
carriage.  This  grinding  attachment  will  grind  cylinders 
from  2  to  6^^  in.  in  diameter.  A  steadyrest  is  used  on 
the  main  bar  to  eliminate  chatter  or  vibration.  A  microm- 

eter adjustment  is  provided  so  that  the  grinding  wheel 
may  be  adjusted  to  the  thousandth  part  of  an  inch. 

CYLINDER  GRINDING  ATTACHIIKNT  FOR  E.NGINE  LATHES 

Diameter  of  grinding  bar,  3M  in.;  length  over  all,  28^4  '"•; 
diameter  of  grinding-bar  extension,  1%  'n.:  length  over  all, 
11  in.;  driving  shaft  pulley,  l%x2%  in.;  emery  wheels,  2  to  5 
in.   in   diameter  by    Vi-in.    face 

ing  wheel  and  the  threaded  collar  from  the  main  bar  and 
screwing  the  extension  in  place. 

This  is  a  recent  product  of  the  Wood  &  Satford  Ma- 
chine Works,  Great  Falls,  Mont. 

Scale 
The  illustration  shows  a  proportional  scale  consisting 

of  a  horizontal  sliding  ann  on  which  is  mounted  a  lock 
screw  and  two  swinging  arms  held  together  by  a  small 

eyelet.     It  is  used  for  solving  problems  that  involve  pro- 

SCALE    FOR    IIEASURING    -VXD    CALCULATING 
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portion,  and  is  operated  by  laying  tbc  scale  on  a  desk  or 
taltle  and  manipulating  the  two  sliding  arms.  It  is  de- 

signed particularly  for  those  who  have  to  solve  numerous 
])roi)lems  involving  proportion.  It  is  being  placed  on  the 
market  by  W.  E.  Mcadwell,  Ithaea,  N.  Y. 

The  grinder  shown  in  tiu'  illustration  is  l)eing  phu^ed 
on  the  market  by  the  United  States  Electrical  Tool  Co., 
Cincinnati,  Ohio.     These  grinders  and  buffers  are  made 

ELECTRIC  GRINDER 

in  sizes  of  2-,  3-,  5-  and  7'o-hp.  capacity,  the  motors  be 
ing  wound  for  either  direct  or  alternating  current.  Gur- 
ney  ball  bearings  are  used.  Standard  machines  are 
fitted  with  a  knife  .switch  located  in  the  ba.se,  but  the 

grinders  will  be  furnished  Mith  a  push-button  control 
when  so  ordered. 

IStiflKiidllfliiagl  Piress 

The  nuichine  illustrated  is  designed  for  bundling  scrap 
copjier,  brass,  aluminum,  sheet  steel  and  other  material. 
It  compresses  the  pieces  into  compact  ingots  for  purposes 
of  renielting.  The  compression  is  accomplished  by  first 
forcing  the  .scrap  into  a  flat  shape  by  one  hydraulic  ram, 

after  which  a  second  powerful  ram  operating  at  rigiit 
angles  finishes  the  bundle  and  produces  a  solid  ingot. 
This  machine  is  made  in  two  sizes,  one  producing  a 
bundle  5x5x13  in.  and  the  other  10x18x19  in.  The  lat- 

ter machine,  which  appears  in  the  illustration,  weighs  (52,- 

000  lb.  * 

These  bundling  ])res,<es  are  built  by  Logemann  Brothers 
Co.,  .Milwaukee,  Wis. 

Temmplletls   for    lE're^^HaB'  SKapes 
By  Caul  J.  Laisik 

1  would  call  your  attention  to  a  wrinkle  in  making 
templets  of  irregular-shaped  machine  frames,  etc.,  that 
has  saved  lots  of  time  for  the  writer. 

Although  known  to  the  art,  it  appears  to  be  very  little 
employed;  therefore,  a  reminder  might  help  somebody 
an<l  won't  be  amiss. 

It  consists  simply  in  using  a  .strip  of  lead,  say  Vt-^V^ 
in.,  and  of  suitable  length,  fitting  it  to  the  shape  of 
which  a  templet  is  required;  draw  the  outline  from  the 
form  thus  obtained,  cut  out,  and  very  little  filing  or 
cutting,  if  any,  is  required. 

Electric  PE^iffitls  im  Japg&im 
The  tabulation  below  shows  the  amount  of  money 

spent  in  Japan  for  electric  generating  plants  up  to 
June,  1916. 

In  Yen* 

For  power  and  lighting  supply,  by  water  power   
For  power  and  lighting  supply,  by  fired  boiler   
For  railway,  by  water  power   
For  railway,  by  fired  boiler   
For  both  of  above,  by  water  power   
For  both  of  above,  by  fired  boiler   

240,777,000 
14,847,000 

         13,892,000 
16,549,000 

148,362,000 
       121,642,000 

Total,  by  water  power   
Total,  by  fired  boiler   

403,032,000 
       153,039,000 

      556.072.000 

'  The  yen  is  practically  50c.  in  United  States  currency. 

Clhxaiim^e  aaa  S,  i%.  IE. T&aread 

We  believe  that  many  of  our  readers  will  be  interested 
in  a  slight  change  that  has  been  made  in  the  S.  A.  E. 
standards  for  s(;rews  and  bolts. 

Some  difficulty  has  been  experienced  because  of  the 
short  length  of  thread  formerly  provided  on  the  bolts. 

'J'liis  length  was  11/^  times  tlie  diameter  of  the  bolts,  and 
it  was  found  that  many  bolt  makers  were  in  the  habit  of 

])i-oviding  even  less  full  thread,  measuring  the  thread  to 
the  extreme  point  that  had  been  marked 

by  the  die.  The  inconvenience  was  par- 
ticularly apparent  when  the  bolts 

were  useil  in  connection  with  castings 

that  were  spotted  at  drilled  holes  and 
not  liiii.shed  accurately  to  thickness. 
Because  of  these  things  the  standard 

was  changed  to  require  that  the  effec- 
tire  thread  shall  be  1¥}  times  the  bolt 

diameter  plus  14  "'•  I*  is  believed  that 
this  new  standard  will  provide  .sufficient 

leeway  to  meet  the  needs  and  that  the 
difficulties,  spoken  of  above,  which  have 
been    jjreviously    encountered    will    be 

HYDRAULIC  CHIP  AND  SCRAP-BALING  PRESS overcome  in  furture  manufacturing. 
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Ea^  Meia  of  Todlsi^^^^^A 

By  Burton  A.  Prince 

^rnelT 

The  make-up  of  a  boy  is  the  result,  to  a  considerable 

extent,  of  his  surroundings.  For  this  reason,  I  do  not 

believe  that  the  general  character  of  the  boy  of  today  has 

deteriorated,  but  that  it  has  merely  changed  to  meet  the 
new  conditions. 

It  was  not  so  very  long  ago  that  a  majority  of  the 

boys  were  brought  up  on  the  farm,  where  there  was  always 
a  lot  of  work  to  be  done  of  every  conceivable  kind,  from 

splitting  kindling  to  shingling  a  roof.  In  this  way  a  boy 

was  given  a  wonderfully  practical  education,  and  what  is 

more  to  the  point,  he  felt  his  responsibility  and  learned 
how  to  work. 

This  condition  has  undergone  considerable  transition. 

The  boy  today  who  does  any  amount  of  work  before  he 

goes  into  a  shop  for  the  first  time  is  the  exception 
rather  than  the  rule;  and  as  a  result  you  get  boys  who 

lack  preliminary  training  and  who  have  not  only  to  learn 

the  Job  itself,  but  also  have  to  learn  how  to  work. 
The  manner  in  which  we  live  in  the  ])resent  decade 

has  scarcely  any  tendency  to  make  a  boy  think  or  do  any- 
thing for  himself.  The  boys  seem  to  have  lost  all  initia- 

tive and  the  desire  to  make  things  for  themselves.  When 

I  was  a  boy  and  wanted  to  play  "shinny,"  I  used  to  go  out 
into  the  woods  and  cut  a  shinny  stick;  and  the  gang 

all  went  too.  Today  the  youngsters  all  ask  "dad"  for  half 
a  dollar  to  buy  a  varnished  one,  and  after  they  get  it,  it 
has  to  be  taped  to  keep  from  hurting  their  hands.  Their 
play  is  supervised  from  the  kindergarten  until  they  are 
supervised  to  death. 

There  is  little  work  to  be  done  around  the  house  today 
that  tends  to  bring  out  any  manly  qualities  in  the  boy. 

We  either  burn  gas  or  buy  our  wood  all  .sawed  and 
split.  We  buy  our  milk  from  the  creamery,  so  there 
are  no  cows  to  milk  and  feed.  The  Board  of  Health 

forbids  us  to  keep  a  pig,  and  the  Ford  has  replaced  the 
horse.  We  may  mow  our  own  lawn  and  shovel  the  snow, 

but  these  are  only  semi-occasional  jobs. 
Times  and  conditions  have  changed,  and  the  boy  has 

only  changed  to  meet  them.  Get  the  old-style  boy,  and 
you  can  .start  with  him  where  he  used  to  start;  but  with 
the  later  type  you  have  to  begin  low  in  the  scale  and 
expect  less  of  him,  or  wait  and  take  him  when  he  is  two 
or  three  years  older. 

TIhe  lEeimelSft  ©if  &  Sm&s^M  Fillet 
By  Hexry  Lee 

A  small  part  in  the  mechanism  of  a  certain  product 
was  continually  breaking.  As  it  was  one  of  the  most 
vital  parts  of  the  article,  and  one  of  the  first  parts  to 
l)e  assembled,  its  weakness  caused  considerable  trouble 
and  delay  in  production.  This  piece  of  work  was  milled 
to  a  .sharp  45-deg.  corner,  in  which  worked  a  part  about 
^XjJjxi/^  in.  in  dimensions.  The  completed  article 
would  not  allow  of  this  part  of  the  mechanism  being 
made  any  larger. 

Experiments  were  entered  upon  with  various  grades  of 

steel,  with  practically  the  same  result — on  being  tested 
an  average  of  5  per  cent,  broke. 

Finally,  a  fillet  of  0.005-in.  radius  was  given  to  the 
working  part,  and  a  similar  radius  was  given  to  the 
holder.  The  altered  piece  occupied  the  same  space  as 
that  taken  up  by  the  original,  but  it  was  surprising  to 
note  how  that  small  fillet  strengthened  the  part. 

A  lot  of  10,000  made  with  this  fillet  was  proved  by 
the  same  test  under  which  the  former  part  broke.  Not 
one  of  the  lot  showed  any  signs  of  weakness. 

Personals 
dent,  h.is  left  this  company  and  taken  a  position 
of  sales  manager  with  the  Hampden  Corun'lum 
Wheel  Co.,  Brlghtwood,  Springfield,  Mass. I    Forthcoming  Meetings 

aiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiMniiiiiiiMiiiiiiiiiiriiiiiiriiiiiiiitiiiiiitiiiiiiiiiiiiiR 

John  H.  Grayson  has  resigned  as  president  iind 
general  manager  of  the  Grayson  Tool  and  Mfg. 
Co.,  of  Indianapolis,  Ind.,  and  Charleston,  W.  Va. 

Carpenter  and  Woodward,  dealers  in  machinery 
and  equipment,  have  moved  from  135  Broadway, 
New  York  City,  to  3411-14  Woolworth  Bldg.,  New 
York  City. 

John  Gelzenlichter.  for  the  past  three  years 
superintendent  of  the  plant  of  the  Gillette  Safety 
Razor  Co.,  has  become  superintendent  of  the  H.  E. 
Harris  Engineering  Co.,   of  Bridgeport,  Conn. 

S.  B.  Taylor,  sales  manager  of  the  S  K  F  Ball 
Bearing  Co.,  Hartford,  Conn.,  has  been  appointed 
vice-president  of  the  company,  succeeding  F.  B. 
Kirkbride,  who  remains  on  the  board  of  the  com- 
pany. 

Arthur  H.  Youna.  who  for  some  years  has  been 
supervisor  of  labor  and  safety  of  the  Illinois  Steel 
Co.,  of  Chicago,  will  take  up  his  new  duties  as 
Director  of  the  American  Museum  of  Safety  on 
Jan.    1. 

Charles  B.  Carlson  has  resigned  the  position 
of  general  foreman  of  the  Duplex  Engine  Governor 
Co.,  Brooklyn,  N.  Y.,  to  represent  the  Union  Pe- 
troleujn  Co.,  Mineral  Lard  Oil  Department,  as 
demonstrator. 

G.  A.  Ungar.  former  representative  of  the 
S  K  F  Ball  Bearing  Co,  in  Cleveland,  Detroit  and 
Pittsburgh,  has  been  appointed  technical  manager 
and  chief  engineer,  succeeding  Uno  Forsberg,  who 
returns  to  Sweden. 

L.  A.  Green,  of  1405  First  National  Bank  Bldg., 
Pittsburgh,  Penn.,  has  become  district  represenla- 
.Ive  of  the  Bedford  Foundry  &  Machine  Co,,  manu- 

facturers of  overhead  electric  traveling  cranes.  Mr. 
Grcfn  will  cover  the  states  of  Pennsylvania,  West 
Virginia  and  eastern  Ohio. 

James  0.  Smith,  who  for  more  than  10  years  has 
been  in  the  service  of  the  American  Emery  Wheel 
\Vorks,   Providence,  R.   I.,  latterly   as   vice-presi- 
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The  United  Hammer  Co.,  141  Milk  St.,  Boston, 
Mass.,  has  purchased  the  power-hammer  business 
of  the  E.  &  T.  Fairbanks  Co.,  St.  .lohnsbury,  Vt. 
It  is  prepared  to  furnish  complete  Fairbanks 
power  hammers  of  all  sizes,  and  also  to  furnish 
repair  parts  for  Fairbanks  hammers  already  in 
use.  The  name  "Fairbanks."  which  was  applied 
to  these  hammers  in  1902,  will  be  continued. 
Stocker-Rumely-Wachs  Co.  is  the  successor  to 

the  H.  A.  Stocker  Machinery  Co.,  and  the  Rumely- 
Wachs  Macliinerv  Co.,  effective  Jan.  1,  1917. 
This  firm  will  be  located  at  117-119-121  North 
Jefferson  St.,  Chicago,  HI.  H.  A.  Stocker.  presi- 

dent :  William  N.  Rumely,  vice-president ;  H.  .T. 
I'.eeve,  treasurer ;  O.  A.  Wachs,  assistant  treas- 

urer; Edw.  H.  Wachs,  Jr.,  s^'cretary.  Capital 
stock  of  the  new  organization  will  be  $223,000. 

:fiirt(iiiiiiiiiiitiiiiiiiiitiiiiiiiiniiiiiiiitiiiiiiiiiiiiiiiittiiiiiiiitiiiiiiiiitiiiiiiMiiiiiiiiiiiiiij 

i  Trade  Catalogs  f 

The  Simplex  Sine  Bar.  Model  Tool  and  Gauge 
Co..  183  John  St.,  Bridgeport,  Conn.  Circular. 
Illustrated. 

Beaudry  Power  Hammers.  Beaudrv  &  Co..  Inc., 
141  Milk  St.,  Boston,  Mass.  Booklet.  Pp.  16; 
3MiX6  in. ;  illustrated. 

Vises.  Wrenches,  Bench  Grinders,  Etc.  Athol 
Machine  Co.,  Athol,  Mass.,  Catalog  Xo.  32.  Pp. 
60  ;   6s9   in,  ;   illustrated. 

Anderson  Vertical  Tapping  Machine.  The  An- 
derson Die  Machine  Co.,  Bridgeport.  Conn.  Bul- 

letin No.  4.     Pp.   8  ;  6x9  in. ;  illustrated. 
Anderson  Die  Forming  IHachine.  The  Anderson 

Die  Maclline  Co.,  590  Water  St.,  Bridgeport,  Conn. 
Paraplilet  entitled  "Evidence  of  Efflelency"  con- taining letters  from  users. 
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Society  of  Automobile  Engineers.  Annual 
meeting.  Jan.  9-11.  I'nited  Engineers  Building, New  York  City  Colver  F.  Clarkson,  secretary,  29 
West  39th  St.,  Kew  York  City. 
American  Soci.Hy  of  Mechanical  Engineers. 

Jlonthly  meeting,  tii.'.t  Tuesday.  Calvin  W.  Bice, 
secretary,  29  West  S'.ilh  St.,  New  York  City. 

Boston  Branch  National  Metal  Trades  Associa- 
tion. Monthly  meeting  on  first  Wednesday  of 

each  month,  Young's  Hotel.  W.  W.  Poole,  secre- 
tary, 40  Central  St.,  Boston,  Mass. 

Providence  Association  of  Alechanical  Engi- 
neers. Monthly  meeting,  fourth  Wednesday  of 

each  month.  J.  A.  Brooks,  secretary.  Brown  Uni- 
versity, Providence,  R.  I. 

New  England  Foundrymen's  Association.  Reg- idar  meeting,  second  Wednesday  of  each  month, 
Exchange  Club,  Boston.  Mass.  Fred  F.  Stockwell, 
205  Broadway,  Cambridgeport,  Mass. 

Engineers'  Society  of  Western  Pennsylvania. 
5Ionthly  meeting,  tlnrd  Tuesday  ;  section  meeting, 
first  Tuesday.  Elmer  K.  Hiles,  secretary,  Oliver 
Building,  Pittsburgh,  Penn. 
Rochester  Society  of  Technical  Draftsmen. 

Monthly  meeting,  last  Thursday.  0.  L.  Angeiine, 
Jr..  secretary,  857  Genesee  St..  Rochester,  N.  Y. 

Superintendents'  and  Foremen's  Club  of  Cleve- land. Monthly  meeting,  third  Saturday.  Philip 
Frankel,  secretary,  3'0  New  England  Building. 
Cleveland,  Ohio. 

Western  Society  of  Engineers,  Chicago,  111. 
Regular  meeting,  first  Wednesday  evening  of  each 
month,  excepting  July  and  August.  J.  H.  Ward.^r. secretary.  1785  Monadnock  Block.  Chicago,  III. 

Philadelphia  Foundrymen's  Association.  Meet- 
ings first  Wednesday  of  each  month.  Manufac- 

turers' Club.  Philadelphia.  Penn.  Howard  Evans, 
secretary.  Pier  43  North.  Philadelphia.  Penn. 

Technical  League  of  .\merica.  Regular  meet- 
ing, second  Friday  of  each  month.  Cscar  S.  Teale, 

secretary.  35  Broadway.  New  Y'ork  City. 
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